This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at  http  :  //books  .  google  .  com/| 


Digitized  by 


Google 


1 


Led  by  Google 


Digitized  by  LjOOQ IC 


Digitized  by  LjOOQ IC 


Digitized  by  LjOOQ IC 


Digitized  by 


Google 


REPORTS 


OF  THE 


DEPARTMENT  OF  COMMERCE 


1917 


REPORT  OF  THE  SECRETARY  OF  COMMERCE 

AND 

REPORTS  OF  BUREAUS 


WASHINGTON 

GOVERNMENT  PRINTING  OFFICE 

IflS 


Digitized  by  LjOOQ IC 


Persons  on  a  regular  mailing  list  of  the  Department  of  Commerce 
should  give  prompt  notice  to  the  ''Division  of  Publications,  De- 
partment of  Commerce,  Washington,  D.  C.,*'  of  any  change  of 
address,  stating  specifically  the  form  of  address  in  which  the  publi- 
cation has  previously  been  received,  as  well  as  the  new  address. 
The  Department  should  also  be  advised  promptly  when  a  publica- 
tion is  no  longer  desired. 

Persons  receiving  publications  which  are  not  desired,  or  for 
which  they  have  only  a  temporary  use,  are  requested  to  notify  the 
Division  of  Publications,  and  franked  mailing  slips  will  be  for- 
warded for  their  return. 


Digitized  by 


Google 


CONTENTS. 


REPORT  OF  THE  SECRETARY  OF  COMMERCE. 

Page. 

Travel  allowaiice  to  Department  employees ii 

Removal  of  Federal  Trade  Commiasioii ii 

Representatives  to  meetings  and  conventions ii 

Vessels  of  the  Department's  marine  services za 

Indictments  resulting  from  Eastland  disaster 14 

Needed  wotar-hoat  legislation , 14 

Government-owned  Commerce  Building  and  laboratory-aquarium 14 

Archives  building  needed z6 

Urgent  needs  of  Department  summarized 17 

Cost  of  enforcing  navigation  laws 18 

Balance  of  trade  in  favor  of  United  States. 18 

Uniform  contracts  and  cost-accounting  definitions  and  methods z8 

Development  of  new  fish  foods 19 

Appropriations  and  expenditures 19 

Estimates  for  fiscal  year  ending  Jtme  30,  1919 31 

Personnel 37 

Printing  and  binding 42 

Work  of  the  Solicitor's  Oflice 47 

Motor  vehicles 48 

Stock  and  shipping  section 49 

Exhibits 50 

Authority  to  make  purchases  not  exceeding  $25  without  obtaining  proposals . .  50 

Search  for  Kroonland  crew  continued 51 

Department  library 51 

Typewriter  purchases 51 

Krst-aid  outfits  in  Commerce  Building 51 

Purchase  of  Dutch  Harbor,  Alaska,  recommended $2 

Foundation  for  the  Promotion  of  Industrial  Peace 52 

Status  of  proposed  legislation  afiFecting  the  Department $2 

Underpaid  ofiBcials  of  the  Department 54 

Extension  of  commercial  attach^  service 55 

Effect  on  Department  of  increased  cost  of  materiab  and  labor 5^ 

Measures  for  promoting  foreign  trade 56 

Tin  smelting  in  the  United  States 57 

Commercial  wastes ! 58 

Future  of  Bureau  of  Foreign  and  Domestic  Commerce 58 

Development  of  waterways 58 

Promoting  commercial  use  of  the  waterways 59 

Conference  to  provide  for  the  proper  maiming  of  merchant  vessels 60 

Burean  of  Foreign  and  Domestic  Commerce 64 

Organization  for  licensing  exports 65 

Raw  materials  from  Russia 69 

Digitized  by  LjOOQ IC 


4  CONTENTS. 

Bureau  of  Foreign  and  Domestic  Commerce — Continued.                                   -  Pag«. 

Raw  materials  from  other  countries 70 

Bureau  helps  to  conserve  perishable  foods 70 

Assistance  to  Railroads  War  Board 7a 

Definite  results  of  trade-promotion  work 7a 

Does  the  Btueau's  work  really  influence  American  trade? 74 

Extension  of  the  civil  service  in  the  Bureau 75 

Commercial  attach^  service ^ 76 

Commercial  attach^  assigned  to  Japan 78 

Work  in  Europe 78 

Work  in  South  America 79 

Work  in  the  Far  East  and  Australia 80 

District  oflSce  service 81 

Traveling  agent  service S$ 

Investigations  conducted  during  the  fiscal  year  1917 84 

Division  of  statistics 89 

Latin  American  division 90 

Editorial  division 92 

Bureau  of  Standards 93 

Buildings 93 

Household  circulars 95 

Special  appropriations 95 

Utilization  of  waste  paper 96 

Standardiadng  manufacturing  gauges 96 

Standardization  of  apparatus  for  determining  weight,  area,  and  volume ...  97 

Technical  conferences 100 

Measurement  of  time 100 

Use  of  waves  of  light  as  standards xox 

Standardization  for  refrigeration  engineers loi 

Standard  temperature  measurements zoa 

Color  standards  for  the  industries xoa 

Optical  researches 103 

Perfecting  the  methods  of  standardizing  tests  of  sugars 104 

Standardization  in  medical  work 104 

Testing  of  radium 104 

Chemistry  in  standard  testing 105 

Standards  for  electrical  practice 105 

Researches  on  gas  standards 106 

Standard  electroplating  practice 107 

By-pfoduct  of  research  on  tarnish 107 

Measuring  temperatures  in  the  steel  industry 107 

Making  rails  safe zo8 

Magnetic  testing  of  steel 108 

Research  on  iron-carbon  alloys 108 

Durability  of  bronze  and  brass 109 

Standardizing  data  on  steel  columns 109 

Standardization  for  structural  fire-prevention  engineers 109 

General  engineering  investigations no 

Special  engineering  tests ziz 

Qmsolidation  of  cement  investigation  and  testing in 

Standardizing  aeronautical  instruments iia 

Safety  on  shipboard 112 

Researches  on  paint ii^ 

Standard  research  on  spark  plugs 113 


Digitized  by 


Google 


CONTENTS.  5 

Bureau  of  Standards — Comtmued.  Page. 

Rubberand  leather  researches 113 

Textile  investigations 114 

Research  on  Portland  cement 114 

Clay,  stone,  and  glass  investigations 114 

Bureau  of  the  Census 116 

Organization  and  scope  of  work 116 

Administrative  division zi6 

Population  division zx6 

Division  of  manufactures zz6 

Division  of  vital  statistics zi8 

Division  of  statistics  of  cities 118 

Division  of  agriculture 118 

Division  of  cotton  and  tobacco  statistics 118 

Divi^on  of  revision  and  results zi8 

Geographer's  division. .. , * 1x9 

Office  force 119 

Hurtful  effect  of  existing  salary  scale 119 

Superannuation 120 

Work  done  during  fiscal  year 121 

Current  and  completed  work  on  statutory  inquiries zaa 

Census  of  manufactures 122 

TranspcMtation  by  water,  1916 123 

Census  of  shipbuilding 124 

Electrical  industries,  19x7 124 

Vital  statistics 124 

Financial  statistics  of  cities 125 

General  statistics  of  cities 126 

FfuanHal  statistics  of  States 126 

Cotton  and  tobacco  statistics 126 

Reports  relating  to  special  classes  of  the  population X27 

Religious  bodies X27 

Official  Register  of  the  United  States X28 

Special  and  miscellaneous  lines  of  work X28 

Marriage  and  divorce 128 

Monograph  on  cancer X28 

Supplementary  occupation  statistics X29 

Census  of  city  distribution X29 

Edible  vegetable  oils 130 

Special  census  of  population X30 

Btdletin  on  executive  civil  service X30 

AsMstance  rendered  other  departments X31 

Work  in  mechanical  laboratory X33 

Integrating  counter X33 

Plans  for  future  work 134 

Preparations  for  the  Fourteenth  Census X34 

Vital  statistics X36 

Census  of  Viigin  Islands 136 

Legislation  needed X37 

Registration  of  births  and  deaths X37 

Empk>3rment  of  temporary  clerks,  stenographers,  and  machine  op- 
erators   X38 

Financial  statistics  of  States 139 

Tobacco  statistics 139 


Digitized  by 


Google 


6  CONTENTS. 

Bureau  of  the  Census—Continued. 

Legislation  needed — Continued.  Pago, 

Official  Register i3P 

Forest  products 140 

Express  business 140 

Weight  of  census  mail  matter 141 

Special  statistical  compilations 141 

Office  room  and  storage  space 141 

Bureau  of  Fisheries , 143 

Exploitation  of  new  aquatic  foods 144 

Aid  to  the  fishing  industry 148 

New  aquatic  soiux^es  of  leather 150 

Fur  seals 151 

Fur-seal  by-products 156 

Use  of  driftwood  on  Pribilof  Islands » 158 

Reindeer  on  the  Pribilof  Islands 158 

Need  of  a  power  barge  for  the  Pribilof  Islands 159 

General  activities  of  the  Bureau 159 

Closing  of  fish  hatcheries 161 

Vessels 164 

Chief  needs  of  the  Bureau  of  Fisheries 165 

Bureau  of  Lighthouses 168 

Personnel 168 

Aids  to  navigation 169 

Alaska. 171 

Virgin  Islands 17a 

Administrative  methods  and  economies 172 

Engineering  and  construction 174 

Improvement  of  apparatus  and  equipment 175 

Appropriations 176 

Lighthouse  tenders 177 

Light  vessels 179 

Salaries  and  wages  on  lighthouse  vessels 180 

Cooperation 180 

Legislation  enacted  affecting  the  Lighthouse  Service 182 

Special  legislation  needed 183 

Saving  of  life  and  property 187 

Coast  and  Geodetic  Survey 198 

Plan  of  the  field  work 199 

General  classes  of  the  coasts 200 

Atlantic  coast 200 

Gulf  coast 200 

Porto  Rico  coast 201 

Pacific  coast 201 

Alaskan  coast 201 

Pacific  Islands 202 

Panama  Canal  region 202 

Conditions  of  the  hydrographic  sm^eys 202 

Pacific  coast  of  the  United  States 208 

Alaska ^ 209 

Outlying  islands an 

Geodetic  work 912 

Magnetic  observations 214 

Ocean  currents 215 


Digitized  by 


Google 


CONTENTS.  7 

Coast  and  Geodetic  Survey — Continued.  Pace. 

Need  for  vessels ai6 

Government-owned  launches  needed az7 

Crews  of  vessels ai8 

Need  for  higher  salaries  for  the  hydrographic  and  geodetic  engineera 318 

Office  needs 2x9 

General  summary  of  operations — ^Vessels  and  parties 333 

Steamboat-Inspection  Service 339 

Increase  in  force 330 

Personnel 331 

Summary  of  activities  and  statistics 333 

Adaptability  to  changing  conditions 333 

Congestion  of  work 333 

Diviaon  of  first  steamboat-inspection  district 335 

Passengers  on  ferryboats 335 

No  authority  to  investigate  marine  disasters 335 

Central  supervision 336 

Tests  of  fire  extinguishers 337 

Increase  in  personnel 337 

Overloading  of  steamers 338 

Efficiency  of  the  Service 339 

Bureau  of  Navigation 343 

Measurement  of  vessels 343 

Total  American  merchant  marine 343 

Shipping  commissionerB 344 

Navigation  receipts 344 

Radio  communication 345 

Enforcement  of  the  navigation  laws 345 

Navigation  inspectors 350 

Conclusion 354 

Appendixes: 

A.  $5  per  diem  requirement 355 

B.  Ftomotions  in  the  Bureau  of  the  Census 357 

C.  Salaries  of  lighthouse  inspectors 361 

D.  Vessels  and  launches  for  the  Coast  and  Geodetic  Survey 364 

E.  Wages  of  seamen  and  officers  in  the  Bureaus  of  Lighthouses,  Coast  and 

Geodetic  Survey,  and  Fisheries 375 


ILLUSTRATIONS. 


Oiganization,  Bureau  of  the  Census 

Draft  of  vessels facing 

z.  Condition  of  surveys,  vessels,  etc facing 

a,  3,  and  4.  Characteristics  of  coast  formation facing 

5.  Dangerous  obstructions  missed  by  lead  and  line  soundings facing 

6.  Brooklyn  rock facing 

7.  Salem  Harbor facing 

8.  Obstructions  found  in  Salem  Harbor facing 

9.  Wire-drag  finds,  coast  of  Maine facing 

10.  Wire-drag  finds,  coast  of  Blassachusetts .-facing 

11.  Wire-drag  finds,  San  Francisco  Bay  and  Block  Island,  R.  I facing 

13.  Wire-drag  finds,  southeastern  Alaska facing 

13.  Wire  drag  in  operation facing 

14.  Wire-drag  parts facing 

15  and  16.  Wire-drag  equipment  installed  on  a  rented  launch facing 


117 
303 
374 
374 
374 
374 
374 
374 
274 
274 
274 
274 
.274 
274 
274 


Digitized  by 


Google 


8  CONTENTS. 

REPORTS  OF  BUREAUS. 

Piftge. 

BURBAU  OF  PORBION  AND  DOMBSTIC  COMMBRCS 285 

BuRBAu  OF  Standards 361 

Bureau  on  thb  Cbnsus 511 

BuRBAU  OF  Fisheries 553 

Bureau  of  Lighthouses 655 

Coast  and  Geodetic  Survey 751 

Steamboat-Inspection  Service 967 

Bureau  of  Navigation 993 

Appointment  Division 1017 

Division  of  Pubucations 1033 


INDEX 1067 


Digitized  by  LjOOQ IC 


REPORT 

OF  THE 

SECRETARY  OF  COMMERCE 


Digitized  by  LjOOQ IC 


Digitized  by  LjOOQ IC 


ANNUAL  REPORT 

OF  THE 

SECRETARY  OF  COMMERCE. 


Department  of  Commerce, 
Office  of  the  Secretary, 
Washington,  October  30,  1917. 
To  the  President: 

I  have  the  honor  to  submit  herewith  my  fifth  amiual  report, 
covering  the  operations  and  condition  of  the  Department  during 
the  fiscal  year  which  ended  Jime  30,  191 7.  It  traces  in  a  general 
•way  its  operations  to  October  i,  191 7. 

The  organization  of  the  Department  was  not  changed  during 
the  fiscal  year  except  that  on  April  i ,  191 7,  the  cost  of  production 
division  of  the  Bm*eau  of  Foreign  and  Domestic  Commerce  was 
transferred  to  the  Tariff  Commission  under  act  approved  Sep- 
tember 8,  1916. 

Ttavel  Allowance  to  Department  Employees. 

In  Appendix  A  the  matter  of  travel  allowance  (to  which  I  have 
referred  in  two  previous  reports)  is  separately  discussed.  The 
unjust  practice  still  continues  of  requiring  employees  drawing 
modest  pay  to  travel  on  Government  business  largely  at  their 
own  expense.  There  is  no  excuse  for  the  practice.  It  is  easy  to 
change  it  and  by  publicity  and  responsibility  to  provide  all  neces- 
sary saf^^ards. 

Removal  of  Federal  Trade  Commission. 

The  Federal  Trade  Commission  left  the  quarters  it  had  long 
occupied  in  the  Commerce  Building  on  August  22,  191 7.  The 
space  it  had  used  was  immediately  occupied  by  the  growing 
services  of  the  Department. 

Representatives  to  Meetings  and  Conventions. 

By  special  provision  of  law  the  Biureau  of  Standards  may  and 
does  send  representatives  to  meetings  and  conventions  of  a  scien- 
tific character  at  public  expense.    A  scientific  officer,  however,  of 
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the  Coast  and  Geodetic  Survey  or  of  the  Btireau  of  Fisheries  is 
refused  that  privilege.  We  may  collect  at  public  expense  from 
foreign  lands  information  for  the  business  world.  We  are  not, 
however,  permitted  at  public  expense  to  convey  that  information 
to  a  meeting  or  convention  of  the  same  business  world.  In  like 
manner  an  oflScer  of  the  Bureau  of  the  Census  may  need  to  address 
a  meeting  of  manufactturers  on  the  subject  of  the  census  of  manu- 
factures. If  he  goes,  he  must  pay  his  own  expenses  or  the  manu- 
facturers must  pay  them  for  him,  as  the  law  now  stands.  Two 
scientific  representatives  of  the  Department  may  travel  from 
Washington  to  the  same  meeting— one  from  the  Btu'eau  of  Fish- 
eries, the  other  from  Standards.  The  former  must  pay  his  own 
bills  or  have  them  paid  by  private  parties.  The  ktter  would 
have  them  paid  by  the  Government  although  the  errand  was  the 
same.  The  condition  is  not  only  absiu-d  but  humiliating  to 
many  an  oflScer  who  desires  to  do  a  public  service. 

Vessels  of  the  Department's  Marine  Services* 

The  first-class  seagoing  lighthouse  tender  Cedar,  for  service  in 
Alaska,  was  conditionally  accepted  Jime  30,  1917. 

The  shallow-draft  lighthouse  tender  Palmetto,  for  service  in  the 
inland  waters  of  the  sixth  lighthouse  district,  was  completed 
March  19,  1917. 

The  stem-wheel  lighthouse  tender  Dandelion,  for  use  on  the 
upper  Mississippi  River,  was  acquired  by  purchase  and  went  into 
commission  April  7,  191 7. 

New  light  vessel  No.  loi  was  placed  on  station  off  Cape  Charles, 
Va.,  on  October  4,  1916. 

New  light  vessel  No.  102  was  placed  on  station  at  Southwest 
Pass,  entrance  to  the  Mississippi  River,  La.,  on  February  24,  1917. 

The  only  vessel  now  under  construction  is  the  third-class  light 
vessel  No.  99,  for  service  on  the  Great  Lakes.  Favorable  progress 
was  made  up  to  July  10,  1917,  when  a  fire  of  unknown  origin 
damaged  the  vessel  beyond  repair.  The  contractors  have  com- 
menced the  work  of  rebuilding,  but  the  approximate  time  of  com- 
pletion can  not  be  determined  at  present. 

The  Coast  Siuvey  steamer  Surveyor  was  accepted  on  Jime  1 1 , 
191 7.  The  steamer  Taku  of  the  same  service  was  condemned 
September  27,  191 7,  and  ordered  sold  as  unfit  for  further  use. 

The  Fisheries  steamer  Halcyon  was  completed  on  May  3,  191 7, 
and  the  two  motor  launches  Murre  and  Auklet,  for  use  in  Alaska, 
were  accepted  on  May  10. 
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The  Navigation  Service  vessel  Kilkenny  was  purchased  on 
August  6,  1 91 7.  The  purchase  price,  however,  for  the  vessel  was 
returned  by  the  former  owner  with  a  note  presenting  the  vessel 
to  the  Government. 

The  Department  had  the  following  vessels  in  its  marine  services 
on  October  i,  191 7: 


SScf  ficc* 


In 


tioa. 


Not  in  op- 
eration. 


Bdns  built 


Tonpo- 

rarily 

loaned  to 

Navy  Dc- 

puluicnt. 


Total. 


Coast  and  Geodetic  Survey 

Bureau  of  Navisation 

Bureau  ol  T  jghthonaes: 

Tenders.. 

Light  vcawls 

Bureau  of  Fbnertes. 

Total 


9 
3 

50 
69 
X3 


S6 


This  is  exclusive  of  4  vessels  loaned  to  the  Coast  and  Geodetic 
Siu^ey  by  the  Philippine  Government  and  of  48  motor  boats  of  all 
sizes  operated  by  the  Bureau  of  Fisheries. 

By  Executive  proclamation  dated  April  11,1917,  certain  vessels, 
personnel,  and  stations  of  the  Lighthouse  Service  were  turned 
over  to  the  use  of  the  Army  and  Navy.  Forty-nine  vessels, 
1,120  officers  and  men,  and  21  stations  were  thus  transferred. 
In  addition  to  the  vessels  transferred  imder  the  above  Executive 
order,  the  tender  Palmetto  was  later  tinned  over  to  the  Navy 
with  4  officers  and  7  members  of  the  crew.  The  tender  Gardenia 
was  also  loaned  to  the  Navy  but  without  complement. 

By  Executive  order  dated  September  24,  191 7,  the  steamers 
Isis,  Surveyor,  and  Bache,  of  the  Coast  and  Geodetic  Survey,  with 
their  officers  were  transferred  to  the  Navy.  At  the  same  time  38 
officers  were  transferred  to  the  naval  service  and  29  to  the  Army, 
and  also  10  of  the  technical  office  force  to  the  Army. 

The  Fisheries  vessels  Albatross,  Fish  Hawk,  Phalarope,  and 
Grampus  were  tendered  to  the  Navy  on  May  19,  191 7.  The 
Phalarope  is  placed  at  the  service  of  the  commanding  officer  of  the 
Woods  Hole  naval  station  for  use  dining  the  winter  of  191 7-18, 
with  the  understanding  that  the  Bureau  of  Fisheries  may  utilize 
her  whenever  needed. 

The  Fish  Hawk  is  doing  similar  naval  service  with  a  like  tmder- 
standing. 
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The  Albatross,  now  in  California,  has  been  accepted,  as  this  report 
is  written  for  naval  service. 

On  July  31,  191 7,  the  motor  vessel  Dixie,  of  the  Navigation 
Service,  was  transferred  to  the  naval  service. 

In  all,  61  vessels  have  been  tendered  or  transferred  with  a 
personnel  of  269  officers  and  1,090  men. 

Indictments  Resulting  from  ''Eastland''  Disaster. 

The  com*ts  have  not  acted  under  existing  indictments  in  the 
matter  of  the  licensed  officers  who  were  in  charge  of  the  steamer 
Eastland  when  she  sank.  Therefore  the  suspended  inquiry  into 
the  conduct  of  these  officers  has  not  been  concluded.  The  atten- 
tion of  the  proper  authorities  has  been  called  without  result  to 
the  delay  of  over  two  years  and  to  its  result  in  preventing  the 
conclusion  of  the  inquiry  into  the  conduct  of  the  licensed  officers 
required  by  law. 

Needed  Motor-Boat  Legislation. 

The  dangerous  conditions  arising  from  inadequate  motor-boat 
laws,  described  at  length  on  pages  12  and  13  of  my  last  report, 
continue.     I  then  said  and  now  repeat: 

The  existing  conditions  are  a  menace  to  the  lives  of  innocent  and  unsuspecting 
passengers  and  should  not  be  permitted  to  continue. 

Legislation  is  pending  which  the  Department  has  approved 
and  which  has  the  support  also  of  large  motor-boat  interests  pro- 
viding for  the  numbering  and  recording  of  imdocumented  vessels, 
for  the  licensing  of  operators  of  motor  vessels  after  a  .written 
examination,  and  for  a  certificate  of  approval  from  the  local 
inspectors  of  steam  vessels,  for  all  motor  boats  carrying  20  pas- 
sengers or  more  for  hire.  These  measures,  if  enacted,  will  do 
much  to  correct  abuses  in  the  use  of  motor  boats.  Reference 
is  made  to  page  20  of  the  report  of  the  Commissioner  of 
Navigation  for  191 7  (p.  loio  of  this  compilation)  and  to  the  part 
of  this  report  imder  "Bureau  of  Navigation.'* 

Government-Owned  Commerce  Building  and  Laboratory- Aquarium. 

The  lease  of  the  Commerce  Building  expires  on  August  31, 
1918.  The  annual  rental  is  i^5,5oo,  which  represents  an  income 
of  3  per  cent  on  $2,183,333.  All  the  biureaus  of  the  Department 
except  the  Biu-eau  of  Standards  should  be  housed  in  one  Govem- 
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ment  building.  The  land  for  a  new  Commerce  Building  has  long 
been  owned  by  the  Government.  .  The  construction  of  a  building 
to  house  the  entire  Department  should  be  imdertaken  as  soon  as 
possible.  At  the  same  time  a  laboratory-aquarium  should  be 
provided  for  the  Btu'eau  of  Fisheries.  (See  Report  for  191 5, 
p.  18.)  On  April  2,  1917,  the  following  letter  was  written  by  me 
to  the  Speaker  of  the  House  of  Representatives  on  this  subject: 

In  several  annual  reports  I  have  called  attention  to  the  need  of  a  proper  building 
for  the  important  work  of  the  Bureau  of  Fisheries.  Permit  me  now  to  bring  this 
matter  again  formally  to  your  attention. 

The  building  occupied  by  the  Bureau  of  Fisheries  was  constructed  as  an  armory 
for  the  District  of  Columbia  Militia  in  1856.  In  1874  the  engineer  officer  in  charge 
of  public  buildings  and  grounds  declared  it  to  be  "old  and  unsightly"  and  in  his 
report -for  that  year  he  asked  authority  for  its  condemnation  and  sale.  In  1877  it 
was  fitted  up  for  the  storage  of  specimens  donated  to  the  National  Museum  by  exhibit- 
ofs  at  the  Centennial  Exposition,  althou^^  the  report  of  the  Secretary  of  the  Smith- 
sonian Institution  for  1876  pointed  out  thact  it  was  ill  adapted  to  that  use  on  account 
of  its  inflammable  character.  About  i88a  and  for  several  years  thereafter  it  was 
occupied,  in  part,  as  a  fish  hatchery,  and  in  1889  it  was  altered  and  refitted  to  serve 
as  offices  for  the  United  States  Fi^  Commission,  to  be  occupied  jointly  with  the 
National  Museum. 

After  the  Ford's  Theater  disaster,  an  examination  of  the  building  disclosed  that 
it  was  in  a  condition  hazardous  to  the  lives  of  its  occupants  and  in  1893  it  was  repaired 
at  an  expense  of  $9,100.  Since  then  it  has  been  occupied  solely  by  this  Bureau, 
and  nothing  has  be^i  expended  on  it  except  for  maintenance  and  mak^hif  t  rearrange- 
ments in  the  attempt  to  provide  for  the  growing  needs  of  the  Bureau.  For  a  number 
of  years  both  the  proper  discharge  of  administrative  functions,  and  the  performance 
of  the  constructive  work  which  b  the  Bureau's  reason  for  being,  have  been  seriously 
hampered  by  the  inadequacy  of  the  accommodations. 

As  the  improvement  of  fish  ctdture  and  the  fisheries  and  the  increase  t>f  the  food 
supply  are  the  prime  functions  of  the  Bureau,  it  is  proper  that  their  requirements 
should  be  given  first  consideration.  The  most  pressing  need  is  for  laboratory  and 
aquarium  facilities,  the  two  being  interrelated  parts  of  one  essential  instrument.  A 
properly  equipped  laboratory  aquarium  would  enable  the  Bureau  to  conduct  inves- 
tigations and  experiments  in  productive  fields  now  wholly  or  practically  neglected 
€or  lack  of  facilities.  The  character  and  probable  value  of  such  researches  may  be 
indicated  by  a  few  examples. 

During  the  past  fiscal  year  this  service  collected  about  4,500,000,000  eggs.  The 
hatching  of  this  multitude  of  young  fish  was  conducted  by  the  most  approved  methods 
available,  but  it  is  known  that  they  are  far  from  being  the  best  attainable.  The 
mortality  among  the  eggs  from  unknown  causes  is  heavy.  In  respect  to  some  species 
of  fishes  this  loss  is  normal  to  the  present  methods  of  fish  culture,  and  the  occurrence 
of  obscure  diseases  in  other  species  produces  sporadic  losses  which  reach  a  high  aimual 
aggregate.  There  is  no  doubt  that  experiments  conducted  with  an  adequate  equip- 
ment would  result  in  a  material  reduction  of  these  occurrences.  This  means  more 
food  for  our  people. 

The  Btireau  carries  at  most  of  its  fresh-w^ter  hatcheries  considerable  numbers  of 
adult  brood  fish,  which  must  be  fed.  It  is  also  increasing  each  year  the  number  of 
young  fish  reared  to  the  large  fingerling  stages,  in  which  they  can  be  planted  with 
greater  assurance  of  their  ability  to  escape  their  numerous  enemies,  and  the  problem 
of  feeding  these  is  important.  All  present  practices  are  based  on  empiricism,  and  it 
is  believed  that  studies  of  the  tmderlying  principles,  like  those  which  have  placed 
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cattle  feeding  on  a  sound  basis,  will  result  not  only  in  a  saving  of  labor  and  expense, 
but  will  enable  the  Bureau  to  plant  fish  better  able  to  cope  with  their  environments. 
This  also  means  more  and  cheaper  food  for  our  people. 

Nothing  has  been  done  toward  improvement  of  the  races  of  fishes  in  respect  to  size, 
vigor,  rapidity  of  growthr  and  edible  qualities.  It  is  certain  that  the  ctdture  of  fish 
in  ponds  on  farms  will  assume  importance  within  the  next  few  years  and  the  farmer 
should  have  at  his  command  the  best  brood  stock  obtainable  and  information  in 
regard  to  its  handling  and  improvement  at  least  equal  in  reliability  to  that  which  he 
can  now  obtain  respecting  poultry.  The  improvement  of  the  quality  and  vigor  of 
the  fish  planted  in  the  public  waters  is  equally  important.  This  means  more  and 
better  food  for  our  people. 

The  Fisheries  Service  recently  has  conducted  propaganda  to  encourage  the  use  of 
previously  unknown,  wasted,  or  n^lected  fishery  products  as  a  result  of  which, 
millions  of  pounds  of  food  have  been  added  to  the  Nation 's  supply,  and  other  products 
have  entered  into  economic  use.  The  possibilities  of  this  work  are  practically  limit- 
less. Careful  investigations  have  been  made  into  all  the  new  foods  thus  far  introduced 
and  it  would  be  possible  largely  to  increase  the  food  supply  from  new  and  unused 
aquatic  resources.  This,  however,  in  the  interest  of  the  public  as  well  as  of  the 
fidieries,  requires  searching  investigation  to  determine  the  wholesomeness  of  the  foods 
and  the  utility  of  other  materials  from  aquatic  sources.  For  this  work  a  laboratory  is 
urgently  needed.  With  it  new  sources  of  supply  not  only  for  food  but  for  leather  and 
many  other  purposes  could  be  found.  ThQ  possibilities  are  known  and  with  an 
adequately  equipped  laboratory  aquarium  all  of  these  potentially  productive  fields 
of  work,  and  many  more  which  it  is  not  necessary  to  mention,  could  be  developed.. 
Without  such  facilities  the  Bureau  has  about  reached  its  limit  of  usefulness  in  some 
of  its  moot  productive  and  most  promising  fields  of  service  to  the  country. 

For  precisely  the  same  reason  that  agrictdtural  experiment  stations  are  provided 
and  with  the  same  justification  and  for  a  like  purpose,  a  laboratory  aquarium  should 
be  supplied  as  promptly  as  possible  to  the  Fisheries  Service. 

An  incidental,  but  nevertheless  highly  important,  consideration  is  that  the  aqua- 
rium would  have  great  economic  and  educational  value  in  informing  the  public 
concerning  fishes  and  the  fisheries.  Many  of  the  mistakes  in  local  legislation  and 
maladministration  which  have  resulted  in  the  ruin  of  some  of  our  most  valuable 
fisheries  have  been  due  to  the  ignorance  respecting  aquatic  life  and  the  conditions 
under  which  it  exists,  and  the  recent  awakening  to  the  necessity  for  fisheries  conser- 
vation in  New  York  is  said  to  be  due  in  no  small  part  to  the  interest  which  has  been 
excited  among  the  people  by  the  aquarium  in  that  city.  The  laboratory-aquarium 
would  pay  its  way.    It  b  not  an  expense  but  a  productive  investment. 

New  York,  Philadelphia,  Boston,  and  Detroit  each  have  a  municipal  aquarium  and 
there  is  one  of  a  quasi  public  character  in  Chicago,  operated  in  a  large  mercantile 
establishment  pending  the  completion  of  plans  for  one  to  be  maintained  by  the  city. 

The  Nation  has  recognized  its  obligation  to  the  cause  of  education  by  the  establi^- 
ment  of  the  National  Museum  and  the  National  Zoological  Park  in  tills  city,  and  it 
appears  reasonable  to  uige  that  a  National  Aquarium,  with  not  only  an  educational 
but  a  direct  economic  appeal,  has  even  greater  value. 

Archives  Building  Needed. 

As  time  goes  on,  the  construction  of  an  archives  building  which 
should  provide  proper  safeguards  for  the  invaluable  records  of 
the  Government  becomes  of  greater  importance.  The  records  of 
the  Coast  and  Geodetic  Survey  are  of  priceless  value.  It  would 
be  impossible  to  replace  them  if  they  were  btuned.    The  scientific 
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records  of  tne  Bureau  of  Fisheries,  the  statistical  records  of  the 
Bureau  of  the  Census  from  the  beginning  of  the  Government  to 
the  present  time,  the  records  of  shipping  in  the  Bureau  of  Naviga- 
tion, are  all  exposed  to  loss  and  damage.  These  records  are  in 
constant  use.  They  are  of  sufSdent  bulk  to  require  85,000 
cubic  feet  of  space  in  the  proposed  archives  building.  There  is 
no  argument  in  favor  of  the  existence  of  the  Library  of  Congress 
that  does  not  apply  to  the  establishment  of  our  Government 
records  in  a  building  which  shall  serve  for  them  the  same  purpose 
that  the  Library  of  Congress  does.  Not  long  ago,  in  a  village 
of  but  a  few  hundred  people,  I  saw  a  brick  building,  fireproof  and 
separate  from  all  others,  bearing  the  title  above  the  door  "  Village 
records."  One  could  not  but  feel  how  much  wiser  the  authorities 
of  that  hamlet  were  than  the  Government  of  the  United  States 
has  been  in  the  same  connection. 

Under  the  head  "Coast  and  Geodetic  Survey,"  the  needs  of  that 
Service  for  a  proper  building  are  again  pointed  out. 

Urgent  Needs  of  Department  Summarized. 
Among  the  urgent  needs  of  the  Department  are  the  following: 
Personnel. — i.  Provision  for  adequate  salaries  and  for  promo- 
tions in  the  Bureau  of  the  Census. 

2.  Adequate  salaries  for  the  lighthouse  inspectors  and  a  retire- 
ment system  for  the  field  force. 

3.  Adequate  wages  for  seamen  and  sea  officers  in  three  services 

4.  More  commercial  attaches  abroad  and  proper  provision  for 
their  clerks. 

5.  Greater  clerical  force  in  the  field  service  of  the  Steamboat- 
Inspection  Service  and  in  the  office  of  the  Coast  and  Geodetic 
Survey. 

Equipment, — i.  A  building  at  the  Bureau  of  Standards  for 
investigations  into  structural  materials. 

2.  New  vessels  and  wire-drag  latmches  for  the  Coast  and 
Geodetic  Survey. 

3.  A  laboratory-aquarium  for  the  Biweau  of  Fisheries. 

4.  A  Government-owned  Commerce  Building  to  house  all  the 
services  except  the  Btueau  of  Standards  and  the  laboratory- 
aquarium,  failing  which  there  should  be  provided  an  adequate 
building  for  the  Coast  and  Geodetic  Survey. 

5.  If  the  above  are  not  provided,  some  adequate  means  for  safe- 
guarding the  public  records  against  loss  by  fire. 

SMIS**— COM  1917 2 
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6.  A  power  lighter  for  the  use  of  the  Bureau  of  Fisheries  in 
loading  and  unloading  vessels  at  the  Pribilof  Islands  and  for 
communication  between  the  islands. 

Cost  of  Enforcing  Navigation  Laws. 

The  following  table  shows  for  a  period  of  six  years  the  outlay 
for  the  Bureau  of  Navigation  in  enforcing  the  navigation  laws  by 
its  own  two  motor  vessels,  the  Tarragon  and  the  Dixie,  It  in- 
cludes the  original  cost  of  the  vessels  as  well  as  their  maintenance, 
and  shows  the  receipts  derived  from  mitigated  fines  imposed  for 
violations  discovered  by  these  vessels. 




Orifinal 
cost. 

Maintenance. 

TotaL 

X9X» 

X9X3 

X9X4 

X9XS 

19x6 

19x7 

Tmragoa 

69,000 

$1,3x6. 6a 

I9.0aa.77 

$xx,33S-76 

$7. 597- 13 
1,780.84 

$S,xx3.a6 
i6.oie.  o^ 

19.894-54 
13.034-64 

I48.780.08 

Dixie 

40, 73  X.  4a 

Total 

i3»SOO 

1,316.6a 

9,oaa.77 

XX, 335- 76 

9>377-97 

23,0*9.  ao 

a3,9a9. 18 

89,511.50 

Colkctioos  from  nav- 
igation fines 

3i»S78-i3 

3i»987-85 

47>i6a.oa 

4i.Si8-a4 

Sa. 38i- 75 

49. 96a.  37 

254. 590. 36 

•  AiMii,  X9xa. 


f>  April,  X915. 


This  is  a  remarkable  showing.  As  against  a  total  outlay,  in- 
cluding the  piurchase  price  of  the  vessels,  repairs,  and  operation 
complete,  of  $89,511.50  for  six  years,  the  receipts  have  been 
$254,590.36.  The  entire  cost  of  maintainmg  the  Bureau  of 
Navigation  for  the  fiscal  year  191 7  was  $201,330.  The  receipts 
imder  its  supervision  from  tonnage  dues,  navigation  fees,  and 
fines  for  violations  aggregate  $1,603,489.32,  or  nearly  eight  times 
the  cost  of  the  service. 

Balance  of  Trade  in  Favor  of  United  States. 

The  visible  balance  of  trade  in  favor  of  the  United  States  on 
merchandise  transactions  for  the  fiscal  year  ended  June  30,  191 7, 
was  $3,634,450,905.  The  total  of  our  merchandise  export  trade 
was  $6,293,806,090  and  of  our  import  trade  $2,659,355,185.  Dur- 
ing the  three  months'  period  from  the  close  of  the  fiscal  year  to 
October  i,  the  merchandise  exports  have  been  $1,319,213,625, 
the  imports  $729,978,017,  and  the  net  visible  balance  $589,235,608. 

Uniform  Contracts  and  Cost  Accoimting  Definitions  and  Methods. 

The  Bureau  of  Foreign  and  Domestic  Commerce  has  rendered  a 
public  service  of  imusual  merit  in  the  preparation  and  publication 
in  July,  191 7,  of  the  pamphlet  entitled  '*  Uniform  Contracts  and 
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Cost  Accounting  Definitions  and  Methods."  This  was  prepared 
by  an  interdepartmental  conference  comprising  representatives 
from  the  War  and  Navy  Departments,  the  Federal  Trade  Com- 
mission, the  Coimcil  of  National  Defense,  the  War  Industries 
Board,  the  Institute  for  Government  Research,  and  the  Depart- 
ment of  Commerce.  Its  recommendations  have  f  oimd  wide  accep- 
tance and  its  clear  definitions  of  costs  and  methods,  with  its 
suggested  standard  contract  forms,  have  been  of  great  value. 

Development  of  New  Fish  Foods. 

Special  attention  is  directed  to  the  successful  work  of  the 
Bureau  of  Fisheries  in  the  development  of  new  foods. 

Appropriations  and  Expenditures. 

The  itemized  statement  of  the  disbursements  from  the  contin- 
gent fund  of  the  Department  of  Commerce  and  the  appropriation 
for  "General  expenses,  Bureau  of  Standards,  *'  for  the  fiscal  year 
ended  Jtme  30,  191 7,  required  to  be  submitted  to  Congress  by 
section  193  of  the  Revised  Statutes  of  the  United  States;  the 
itemized  statement  of  expenditures  under  all  appropriations  for 
propagation  of  food  fishes  during  the  fiscal  year  ended  June  30, 
191 7,  required  by  the  act  of  Congress  approved  March  3,  1887 
(24  Stat.,  523) ;  and  a  statement  showing  travel  on  official  busi- 
ness by  oflScers  and  employees  (other  than  the  special  agents, 
inspectors,  and  employees  who,  in  the  discharge  of  their  regular 
duties,  are  required  to  travel  constantly)  from  Washington  to 
points  outside  of  the  District  of  Columbia  dining  the  fiscal  year 
ended  June  30,  191 7,  as  required  by  the  act  of  Congress  approved 
May  22,  1908  (35  Stat.,  244),  will  be  transmitted  to  Congress  in 
the  usual  form. 

The  table  following  shows  the  total  amounts  of  all  appropria- 
tions for  the  various  biureaus  and  services  of  the  Department  of 
Commerce  for  the  fiscal  year  ended  June  30,  191 7. 
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Bureau. 

Legislative 
act 

Sundry  dvil 
act. 

Deficiency 
act. 

Special  act. 

Total. 

Office  of  the  Secretary 

$309,840.00 

64,030.00 

1, 9zo>'46o.  00 

505,640.00 
6x9,540.00 
soz,33o.oo 
706,990.00 

$0.93 

Z96,z89.33 

$309, 840.9a 
6,039,53»-33 

X,9ZO,69O.O0 

655,640.00 

63X,944-SO 

axo,403-35 

X,  307, 097- 35 

x.Z74,874-38 

X,  978, 596. 54 

Bureau  of  Lighthouses 

$5,849,000.00 

$390.00 
Z60.00 

Bureau  of  the  Census 

Bureau  of  Foreign  and  Domestic 

Z50,ooo.oo 
19,404.50 

Steamboat-Inspection  Service. . . . 
Bureau  of  Navigation 

9f073-35 

790.00 
95,000.00 

Bureau  o^  Standards 

90,000.00 
x,X39,850.oo 

X,997,X40.00 

5x0, X57  35 
10,094.38 
5X,456.54 

Bureau  of  Fisheries. ............. 

Coast  and  Geodetic  Survey 

Total 

3>  6q3,  060. 00 

8,3O5»99O.0O 
400,000.00 

867,996.09 

35,a73'3S 

X9,8ii,549-37 
400,000.00 

Allotment  for  printing  and  bind- 
Itig              ,   

Grand  total 

3 1603,060*  00 

8,705,990.00 

867,996.09 

35,a73-35 

X3,9XX,549-37 

The  disbursements  by  the  authorized  disbursing  ofl&cers  of  the 
Department  of  Commerce  during  the  fiscal  year  ended  June  30, 
191 7,  arranged  according  to  items  of  appropriation,  are  as  follows: 

By  Disbursing  Clerk,  Department  of  Commerce, 
OFFICS  OF  THS  SECRETARY. 

Salaries,  Office  of  Secretary  of  Commerce,  1916 $7, 086. 83 

Salaries,  Office  of  Secretary  of  Commerce,  1917 169, 777. 18 

Contingent  expenses,  Department  of  Commerce,  1915 139. 91 

Contingent  expenses,  Department  of  Commerce,  1916 18, 311. 85 

Contingent  expenses,  Department  of  Commerce,  1917 83, 675. 80 

Rent,  Department  of  Commerce,  1916 , . .  5, 708. 34 

Rent,  Department  <rf  Commerce,  1917 60, 541. 66 

Total 345,231.57 

BUREAU  OP  FOREIGN  AND  DOMESTIC  COMMERCE. 

Salaries,  Bureau  of  Foreign  and  Domestic  Commerce,  1916 4, 97a  19 

Salaries,  Bureau  of  Foreign  and  Domestic  Commerce,  1917 121, 352. 43 

Promoting  commerce,  Department  of  Commerce,  1915 90-  57 

Promoting  commerce,  Department  of  Commerce,  1916 4, 949. 84 

Promoting  commerce.  Department  of  Commerce,  1917 62, 8oa  66 

Promoting  commerce.  South  and  Central  America,  1916 3, 522. 09 

Promoting  commerce.  South  and  Central  America,  1917 26, 883. 01 

Investigating  cost  of  production,  Department  of  Commerce,  1916 i,  686.  56 

Investigating  cost  of  production.  Department  of  Commerce,  1917 31, 224.  70 

Commercial  attaches.  Department  of  Commerce,  1916 4,  loa  94 

Commercial  attachds,  Department  of  Commerce,  1917 3, 019. 81 

Total 264, 60a  80 
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BUR8AU  09  STANDARDS. 

Salaries,  Bureau  of  Standards,  1916 $11,608.96 

Salaries,  Btu^au  of  Standards,  1917 277, 480. 81 

Equipment,  Bureau  of  Standards,  1915 163.  79 

Equipment,  Bureau  of  Standards,  1916^ 19, 305. 98 

Equipment,  Bureau  of  Standards,  1917 3a,  974. 34 

G«aeral  e3q>enses,  Bureau  of  Standards,  1915 914.39 

General  expenses.  Bureau  of  Standards,  1916 4*337.  29 

General  expenses,  Btu^au  of  Standards,  1917 17, 143. 07 

Testing  structural  materials.  Bureau  of  Standards,  1915 56. 18 

Testing  structural  materials.  Bureau  of  Standards,  1916 6, 667. 30 

Testing  structural  materials,  Bureau  of  Standards,  1917 88, 529.  oa 

Improvement  and  care  of  grounds.  Bureau  of  Standards,  1916 783. 40 

Improyement  and  care  of  grounds.  Bureau  of  Standards,  1917 a,  803. 6a 

Investigation  of  fire-resisting  properties.  Bureau  of  Standards,  1915 . . .  la.  80 

Investigation  of  fire-resisting  properties,  Bureau  of  Standards,  1916 ...  3,  594. 40 

Investigation  of  fire-resisting  properties.  Bureau  of  Standards,  1917 . . .  18, 355.  la 

Testing  machines.  Bureau  of  Standards,  1916 i,  107. 15 

Testing  machines.  Bureau  of  Standards,  1917 25, 104. 38 

Testing  railroad  scales,  etc..  Bureau  of  Standards,  19x5 i,  00a  00 

Testing  railroad  scales,  etc.,  Bureau  of  Standards,  19x6 3,  598.  75 

Testixig  railroad  scales,  etc..  Bureau  of  Standards,  X9X7 31, 588.  53 

Investigation  of  public-utility  standards,  Bureau  of  Standards,  19x5. .  296. 67 

Investigation  of  public-utility  standards.  Bureau  of  Standards,  1916. .  x,  898.  68 

Investigation  of  public-utility  standards.  Bureau  of  Standards,  19x7 . .  38, 144.  78 

High-potential  investigations.  Bureau  of  Standards,  X916 x,  X15.  73 

High-potential  investigations,  Bureau  of  Standards,  X917 X3, 825. 06 

Investigation  of  railway  materials.  Bureau  of  Standards,  X9X6 3, 0x4.  X5 

Investigation  of  railway  materials.  Bureau  of  Standards,  X9X7 12, 627. 86 

Refrigeration  constants.  Bureau  oi  Standards,  X9X6 x,  0x9. 80 

Refrigeration  constants.  Bureau  of  Standards,  19x7 X4, 394.  70 

Testing  miscellaneous  materials.  Bureau  of  Standards,  X9X5 zoi  94 

Testing  miscellaneous  materials,  Bureau  of  Standards,  X9X6 2, 60a  90 

Testing  miscellaneous  materials.  Bureau  of  Standards,  X917 X7, 755.  23 

Radio  research.  Bureau  of  Standards,  19x6 4,  X07.  25 

Radio  research.  Bureau  of  Standards,  19x7 12, 848.  xx 

Hearing  system.  North  Laboratory,  Bureau  of  Standards,  X916 425. 19 

Ecpdpping  Qbemical   Laboratory   Building,    Bureau  of  Standards, 

191^17 XX,  324. 47 

Investigation  of  clay  products.  Bureau  of  Standards,  X9X7 9, 2x2.  X3 

Determining  physical  constants.  Bureau  of  Standards,  19x7 2, 932.  50 

Color  standardization.  Bureau  of  Standards,  X9X7 6, 66x.  30 

Standardizing  mechanical  appliances,  Bureau  of  Standards,  19x7 2, 704.  59 

Radio  Laboratory,  Bureau  of  Standards x,  334.  76 

Chemical  Laboratory,  Bureau  of  Standards 84, 544. 97 

Workshop  and  storehouse,  Bureau  of  Standards 139. 6x 

Total 790, 057.  56 
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STBAMBOAT-INSPBCTION  SBRVICB. 

Salaries,  Office  of  Supervising  Inspector  General,  Steamboat-Inspection 

Service,  1916 $647.  53 

Salaries,  Office  of  Supervising  Inspector  General,  Steamboat-Inspection 

Service,  1917 : 15, 736.  00 

Salaries,  Steamboat-Inspection  Service,  1916 29, 921.  21 

Salaries,  Steamboat-Inspection  Service,  1917 374, 299. 02 

Qerk  hire,  Steamboat-Inspection  Service,  1916 7, 00a  08 

Qerk  hire,  Steamboat-Inspection  Service,  1917 76, 256.  74 

Contingent  expenses.  Steamboat- Inspection  Service,  19 15 i.  36 

Contingent  expenses,  Steamboat-Inspection  Service,  19 16 11, 653.  76 

Contingent  expenses,  Steamboat-Inspection  Service,  1917 90, 048.  59 

Total 605, 564. 29 

BUREAU  OP  NAVIGATION. 

Salaries,  Bureau  of  Navigation,  1916 i,  386.  71 

Salaries,  Bureau  of  Navigation,  1917 35,882.  73 

Salaries,  Shipping  Service,  1916 2,393.  S* 

Salaries,  Shipping  Service,  1917 25, 466.  56 

Clerk  hire,  dipping  Service,  1916 3,384. 04 

Clerk  hire,  Shipping  Service,  1917 35, 128. 96 

Contingent  expenses,  Shipping  Service,  1916 743. 16 

Contingent  expenses.  Shipping  Service,  1917 4, 903. 06 

Preventing  overcrowding  of  passenger  vessels,  1916 692. 43 

Preventing  overcrowding  of  passenger  vessels,  1917 14,  790. 96 

Enforcement  of  navigation  laws,  1916 i,  006. 31 

Enforcement  of  navigation  laws,  1917 22, 93a  60 

Enforcement  of  wireless-communication  laws,  1916 2, 071.  57 

Enforcement  of  wireless-communication  laws,  1917 36, 651. 69 

Admeasurement  of  vessels,  1916 138.  59 

Admeasurement  of  vessels,  1917 2, 246.  79 

Total 189, 817. 68 

BURBAU  OP  FISHBRIBS. 

Salaries,  Btureau  of  Fisheries,  1916 26, 491.  52 

Salaries,  Bureau  of  Fisheries,  1917 360, 861. 30 

Miscellaneous  expenses.  Bureau  of  Fisheries,  1915 67. 82 

Miscellaneous  expenses.  Bureau  of  Fisheries,  191 5-16 2, 556. 90 

Miscellaneotis  expenses.  Bureau  of  Fisheries,  1916 44, 887. 24 

Miscellaneous  expenses,  Bureau  of  Fisheries,  1917 404, 168. 23 

Protecting  seal  and  salmon  fisheries  of  Alaska,  1915 4. 29 

Protecting  seal  and  salmon  fisheries  of  Alaska,  1916 4, 483. 32 

Protecting  seal  and  salmon  fisheries  of  Alaska,  1917 71, 244. 96 

Marine  biological  station,  Florida 3, 764. 84 

Distribution  cars,  Bureau  of  Fisheries,  1915-16 * . . .  807. 00 

Payment  to  Great  Britain  and  Japan  tmder  Article  XI  <rf  Fur-Seals 

Convention  of  1911 20, 000. 00 

Vessels,  fish  hatchery,  Boothbay  Harbor,  Me.,  1915-16 39, 795. 30 

Investigating  damages  to  fisheries 9, 33a  06 

Buildings  and  improvements,  fur-seal  islands,  Alaska 261. 20 

Lobster-rearing  plant.  Bureau  of  Fisheries 39*  8$ 

Motor  launches,  Alaska  fisheries  service,  1917 9, 468. 90 

Cold-storage  plant,  fur-seal  islands,  Alaska,  1915-16 2, 396. 64 
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Fi^  hatcheries* 

Cape  Vincent,  N.  Y $85. 10 

Clackamas,  Oreg xi,  581. 29 

Duluth,  Minn it  999*  74 

Gloucester,  Mass.,  1917 18. 15 

Kentucky 4, 076. 67 

Puget  Sound,  Wash a,  531. 09 

South  Carolina 531. 45 

Upper  Mississippi  River  Valley. 8a.  68 

Utah 35, 639. 16 

Woods  Hole,  Mass.,  1915 16,903.  74 

Wyoming i,  198. 95 

Total 1, 065, 277. 39 

BURBAU  OF  THE  CENSUS. 

Salaries,  Bureau  of  the  Census,  1916 27, 74a  04 

Salaries,  Bureau  of  the  Census,  1917 631,031.  58 

Collecting  statistics.  Bureau  of  the  Census,  1915 loi.  55 

Collecting  statistics.  Bureau  of  the  Census,  1915-16 i,  406. 96 

Collecting  statistics.  Bureau  of  the  Census,  1916 8, 723. 08 

Collecting  statistics,  Btueau  of  the  Census,  1917 371, 171. 42 

Tabulating  machines,  Btueau  of  the  Census,  1916 i,  981.  64 

Tabulating  machines.  Bureau  of  the  Census,  1917 19, 298.  56 

Total 1,061,454-83 

BUREAU  OF  LIGHTHOUSES. 

Salaries,  Bureau  of  Lighthouses,  1916 2, 834. 65 

Salaries,  Bureau  of  Lighthouses,  1917 58, 778.  22 

Salaries,  Lighthouse  Service,  1916 193.  75 

Salaries,  Lighthouse  Service,  1917 6, 206.  25 

Salaries,  lighthouse  vessels,  1917 759.  5a 

Salaries,  keepers  of  lighthouses,  1916 43-  70 

Salaries,  keepers  of  lighthouses,  1917 38. 13 

General  expenses.  Lighthouse  Service,  1915 69. 07 

General  expenses.  Lighthouse  Service,  1916 13, 034.  83 

General  expenses.  Lighthouse  Service,  1917 28, 657.  09 

Aids  to  navigation: 

Alaska 35-^ 

Atchafalaya  Entrance,  La 105.  25 

Ashtabula  Harbor,  Ohio ^3- 19 

Lorain  Harbor,  Ohio 72.  25 

St.  Johns  River,  Fla 67.  74 

Cape  Cod  Canal  Lights,  Mass 82.  28 

Fort  McHenry  Channel  Range  Lights,  Md 84-94 

Cape  St.  Elias  Light  Station,  Alaska i,  482.  20 

Navassa  Island  Light  Station,  West  Indies 48, 446.  27 

Hunts  Point  Light  Station,  N.  Y 3. 15 

Tender  for  first  lighthouse  district 50, 532. 88 

Tender  for  engineer,  sixth  lighthouse  district 19, 307.  56 

Lighthouse  tender  for  general  service 70, 839.  71 

Lig^t  vessels  for  general  service 56, 872.  28 

lighting  Norfolk  Harbor,  Va iSo*  36 

Southwest  Pass  Light  Vessel,  Mississippi  River,  La 39, 408.  73 


Digitized  by 


Google 


24  REPORT  OF  THE  SECRETARY  OF  CX)MMERCE. 

Repairing  and  rebuilding  aids  to  navigation,  Gulf  of  Mexico $355. 78 

Cleveland  fog-signal  station,  Ohio i.  73 

Oil  houses  for  lig^t  stations zS-  9<^ 

Total 398,442.54 

Grand  total 4, 730, 446. 66 

By  disbursing  officers  of  the  Lighthouse  Service, 

Salaries,  Lighthouse  Service,  1916 $3, 60a.  83 

Salaries,  Lighthouse  Service,  1917 357, 851. 81 

Salaries,  lighthouse  vessels,  19x6 31,115.36 

Salaries,  lighthouse  vessels,  1917 i,  007, 56a  6x 

Salaries,  keepers  of  lighthouses,  1916 33, 493. 44 

Salaries,  keepers  of  lighthouses,  1917 903, 605. 09 

General  expenses.  Lighthouse  Service,  1915 30, 063. 68 

General  expenses.  Lighthouse  Service,  19x6 419, 458. 67 

General  expenses.  Lighthouse  Service,  X9X7 2, 376, 987. 14 

Aids  to  navigation: 

Alaska 3,  X57.90 

Ashtabula  Harbor,  Ohio xo,  791. 89 

Atchafalaya  Entrance,' La is,  835. 19 

Conneaut  Harbor,  Ohio 704. 43 

Coquille  River,  Oreg 36. 34 

Delaware  River,  Pa.  and  Del X4, 498. 46 

Fighting  Island  Channel,  Mich 8, 399. 35 

Florida  Reefs,  Fla x,  x37.oo 

Hudson  River,  N.  Y 4a  66 

Lorain  Harbor,  Ohio 37, 368.  X3 

Manistique,  Mich x,  X49. 6x 

Mississippi  River,  La 567. 57 

Puget  Sound,  Wash 4, 478. 34 

St.  Johiui  River,  Fla 12,338.  76 

Toledo  Harbor,  Ohio X43. 00 

Ci^  Cod  Canal  Lights,  Mass 3, 008.  75 

Detroit  River  Lights,  Mich 865. 33 

Fort  McHenry  Channel  Range  Lights,  Md 338. 97 

Newark  Bay  Beacon  Lights,  N.  J , x,  538. 38 

Superior  Pierhead  Range  Lights,  Wis 134.  58 

Cape  St.  Elias  Light  Station,  Alaska 30, 449. 89 

Galveston  Jetty  Light  Station,  Tex i,  347. 34 

Hunts  Point  Light  Station,  N.  Y 3, 791. 33 

Kellett  Bluff  Light  Station,  Wash x,  358. 34 

Navassa  Island  Light  Station,  West  Indies 5, 473. 43 

Point  Vincente  Light  Station,  Cal 13.  50 

Thimble  Shoal  Light  Station,  Va 43. 96 

Tender  for  first  lighthouse  district 4, 396.  55 

Tender  for  fifteenth  lighthouse  district 607.  ox 

Tender  for  engineer,  sixth  lighthouse  district 3, 837.  57 

Lighthouse  tender  for  general  service 5, 654.  70 

Light  vessels  for  general  service 4, 467. 8x 

Milwaukee  Light  Vessel,  Wis 34a  00 

Southwest  Pass  Light  Vessel,  Mississippi  River,  La 3,  70a  x8 

Staten  Island  lighthouse  depot,  N.  Y 10, 909.  55 

Woods  Hole  Hothouse  depot,  Mass 33,  X7x.  69 
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DqMt  for  sixth  lighthouse  district $4, 697. 89 

Repairing  and  rebuilding  aids  to  navigation,  Gulf  of  Mexico 117, 119. 41 

Cleveland  fog-eugnal  station,  Ohio 4, 296. 25 

Oil  houses  for  light  stations 237. 37 

Tender  and  barge,  eighth  lighthouse  district Z3*  Z4 

Lighting  Norfolk  Harbor,  Va i,  386.  7a 

Total S,  380,  X41. 37 

By  th4  special  disbursing  agent,  Coast  and  Geodetic  Survey. 

Salaries,  Coast  and  Geodetic  Survey,  1916 |x3t  938*11 

Salaries,  Coast  and  Geodetic  Survey,  1917 r 380, 516. 15 

Party  expenses.  Coast  and  Geodetic  Survey  (no  year) i,  281. 94 

Party  expenses.  Coast  and  Geodetic  Sturvey,  1915-16 6, 029. 45 

Party  expenses.  Coast  and  Geodetic  Survey,  19x6 65,  X49.  56 

Party  expenses.  Coast  and  Geodetic  Sturvey,  X9X7 326, 744.  54 

Pay,  etc.,  of  officers  and  men,  vessels.  Coast  Survey,  X915 268. 67 

Pay,  etc.,  of  officers  and  men,  vessels.  Coast  Sturvey,  1916 44, 406.  72 

Pay,  etc.,  of  officers  and  men,  vessels.  Coast  Stirvey,  X917 206, 674. 49 

Repairs  of  vessels.  Coast  Survey,  X9x6 9, 004.  74 

Repairs  of  vessels.  Coast  Sturvey,  1917 38, 835. 29 

General  expenses.  Coast  and  Geodetic  Sturvey,  X915 2a  65 

General  expenses.  Coast  and  Geodetic  Sturvey,  X916 a,  4xx.  95 

General  expenses.  Coast  and  Geodetic  Stu-vey,  1917 64, 373. 36 

Two  new  vessels.  Coast  Stuvey 62, 785. 77 

Repairs  to  Coast  Sturvey  steaxner  Explorer,  1916 992. 99 

Charts,  Coast  and  Geodetic  Survey,  1917-18 2, 403.  ^^ 

Outfitting  Coast  Stu^ey  steamer  Surveyor,  1917 847. 08 

Total ! X,  225, 985. 29 

By  the  special  disbursing  agents.  Bureau  of  Fisheries, 

Salaries,  Bureau  of  Fisheries,  1917 l4»  8oa  00 

MisceUaneotis  expenses,  Btureau  of  Fisheries,  1917 xx,  053. 84 

Protecting  seal  and  salmon  fisheries  of  Alaska,  1917 x,  963. 00 

Pay,  officers  and  crew  ol  vessel,  Alaska  fisheries  service,  191 7 15, 973. 76 

Total 33»  790-  ^ 

By  the  commercial  agents  investigating  trade  conditions  abroad.  Department  of  Commerce, 
acting  as  special  disbursing  agents. 

Promoting  commerce,  Department  of  Commerce,  1916 I67. 97 

Promoting  commerce,  Department  of  Commerce,  1917 46, 624. 66 

Promoting  commerce,  South  and  Central  America,  1916 7. 00 

Promoting  commerce.  South  and  Central  America,  1917 60, 115. 68 

Commercial  attach^.  Department  of  Commerce,  1915 .       324.  97 

Commercial  attaches.  Department  of  Commerce,  19 16 99. 80 

Commercial  attaches.  Department  of  Commerce,  1917 89,  776. 17 

Total i97»  oi6-  25 
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Warrants  drawn  on  the  Treasurer  of  the  United  States  to 
satisfy  accounts  settled  by  the  Auditor  for  the  State  and  Other 
Departments,  during  the  fiscal  year  ended  June  30,  191 7,  classi- 
fied according  to  items  of  appropriation: 

Office  of  the  Secretary: 

Contingent  expenses,  Department  of  Commerce,  1916 $X4a  43 

Contingent  expenses.  Department  of  Commerce,  1917 141. 36 

Certified  claims — Contingent  expenses.  Department  of  Commerce, 

1913 '9^ 

Total a82.  71 

Bmeau  of  Poreign  and  Domestic  Commerce: 

Promoting  commerce,  Department  of  Commerce,  1915 19*  73c 

Promoting  commerce.  Department  of  Commerce,  1916 28.  71 

Promoting  commerce.  Department  of  Commerce,  1917 55-74 

Promoting  commerce.  South  and  Central  America,  1916 ?»•  51 

Promoting  commerce,  South  and  Central  Am^ca,  1917 408.  26 

Commercial  attaches,  Department  of  Commerce,  1915 22.  iz 

Commercial  attaches.  Department  of  Commerce,  1916 64. 39 

Commercial  attach^,  Department  of  Commerce,  1917 7. 44 

Total • 628. 87 

Bureau  of  Standards: 

Equipment,  Bureau  of  Standards,  1916 49-57 

Equipment,  Bureau  of  Standards,  1917 84. 63 

General  expenses,  Bureau  of  Standards,  1916 12. 88 

General  expenses.  Bureau  of  Standards,  1917 18. 39 

Testing  structural  materials,  Bureau  of  Standards,  1916 33a  36 

Testing  structural  materials,  Bureau  of  Standards,  1917 i,  251. 35 

Testing  machines,  Bureau  of  Standards,  1917 179. 83 

Investigation  of  fire-resisting  properties,  Bureau  of  Standards,  1916.  144. 45 

Testing  railroad  scales,  etc..  Bureau  of  Standards,  1916 z66. 84 

Testing  railroad  scales,  etc..  Bureau  of  Standards,  1917 374. 44 

Investigation  of  railway  materials.  Bureau  of  Standards,  1916 35-65 

Investigation  of  railway  materials.  Bureau  of  Standards,  1917 32. 88 

Relief  of  William  A.  Hutson  for  injuries 72a  00 

Certified  claims — 

General  expenses.  Bureau  of  Standards,  1914 139. 64 

Testing  structmal  materials.  Bureau  of  Standards,  1913 i7-  7' 

Total 3f  558-  62 

Steamboat- Inspection  Service: 

Contingent  expenses,  Steamboat-Inspection  Service,  191 5 .56 

Contingent  expenses,  Steamboat-Inspection  Service,  1916 184.  49 

Contingent  expenses,  Steamboat-Inspection  Service,  1917 313.  50 

Certified  claims — Contingent  expenses,  Steamboat-Inspection  Serv- 
ice, 1912 4-50 

Total 503-05 
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Bureau  of  Navigation: 

Contingent  expenses,  Shipping  Service,  1916 $1.32 

Enforcement  of  wireless-communication  laws,  1915 i.  2 1 

Enforcement  of  wireless-communication  laws,  1916 9.  50 

Refunding  penalties  or  charges  erroneously  exacted 5,  581.  51 

Refund  of  tonnage  taxes  and  light  dues  to  citizens  of  Philippine 

Islands 3,  562. 04 

Total 9, 155.  58 

Bureau  of  Pineries: 

Miscellaneous  expenses,  Bureau  of  Pisheries,  1915 « .  3. 29 

Miscellaneous  expenses,  Bureau  of  Pisheries,  191 5-16 425. 86 

Miscellaneous  expenses.  Bureau  of  Pisheries,  1916 4, 662. 61 

Miscellaneous  expenses,  Bureau  of  Pisheries,  1917 8, 783. 30 

Protecting  seal  and  salmon  fisheries  of  Alaska,  1916 9, 561. 33 

Protecting  seal  and  salmon  fisheries  of  Alaska,  1917 55-64 

Pish  hatchery.  South  Carolina i.  47 

Pish  hatchery,  Wyoming 55*  ^ 

Certified  claims — 

Miscellaneous  expenses.  Bureau  of  Pisheries,  1910 4.  79 

Miscellaneous  expenses,  Biu-eau  of  Pisheries,  1912 4.  59 

Miscellaneous  expenses,  Btu-eau  of  Fisheries,  1913 15. 00 

Total a3i  573-  48 

Bureau  of  the  Census: 

Relief  of  WaUace  L.  Bell i6a  00 

Relief  of  Alice  V.  Houghton  for  injuries 90a  00 

Total 1, 06a  00 

Coast  and  Geodetic  Survey: 

Party  expenses,  Coast  and  Geodetic  Survey,  1915-16 92a  58 

Party  expenses.  Coast  and  Geodetic  Survey,  1916 3, 207. 67 

Party  expenses,  Coast  and  Geodetic  Survey,  1917 5, 287. 41 

Repairs  of  vessels,  Coast  Survey,  1916 39a  14 

Repairs  of  vessels.  Coast  Survey,  1917 v 4, 563. 83 

General  expenses,  Coast  and  Geodetic  Survey,  1916 46. 14 

General  expenses.  Coast  and  Geodetic  Survey>  1917 i,  018. 11 

Two  new  vessels.  Coast  Survey i,  627. 41 

Certified  claims — 

Party  expenses,  Coast  and  Geodetic  Survey,  1913 3. 09 

Party  expenses,  Coast  and  Geodetic  Survey,  1914 .45 

Total. 17, 064.  83 

Bureau  of  Lighthouses: 

Salaries,  lighthouse  vessels,  19 16 62a  83 

Salaries,  lighthouse  vessels,  1917 2,483.43 

Salaries,  keepers  of  lighthouses,  1916 261.  50 

General  expenses,  Lighthouse  Service,  1915 2, 50a  14 

General  expenses,  Lighthouse  Service,  1916 68, 915. 19 

General  expenses.  Lighthouse  Service,  1917 66, 53a  42 

Aids  to  navigation — 

Alaska 973. 64 

Atchafalaya  Entrance,  La 9a  89 

Delaware  River,  Pa.  and  Del loa  60 

Puget  Sound,  Wash • 46a  95 
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Bureau  of  Lighthouses— Cdntmued. 

Navassa  Island  Light  Station,  West  Indies $43. 31 

Tender  for  first  lighthouse  district 7a  00 

Tender  for  fifteenth  lighthouse  district 7i-  79 

Lighthouse  tender  for  general  service 211. 15 

Cape  Cod  Canal  Lights,  Mass 34-35 

Fort  McHenry  Channel  Range  Lights,  Md laa.  86 

Southwest  Pass  Light  Vessel,  Mississippi  River,  La a.  89 

Light  vessels  for  general  service 2.  74 

Repairing  and  rebuilding  aids  to  navigation,  Gulf  of  Mexico '  244. 40 

Cleveland  fog-signal  station,  Ohio x.  85 

Claims  for  damages  by  collision  with  lighthouse  vessels 56. 88 

Relief  of  estate  of  William  D.  AUen 33a  00 

Certified  claims — 

Salaries,  keepers  of  lighthouses,  19x0 93*  >  5 

Salaries,  keepers  of  lighthouses,  X913 487. 34 

General  expenses.  Lighthouse  Service,  191a 1. 10 

General  expenses,  Lighthouse  Service,  1913 38a.  10 

General  expenses.  Lighthouse  Service,  1914 8. 16 

Supplies  of  lighthouses,  1906 38. 65 

Supplies  of  lighthouses,  1907 23-19 

Expenses  of  light  vessels,  X906 15-46 

Expenses  of  light  vessels,  1907 9. 02 

Expenses  of  buoyage,  X906 15-46 

Expenses  of  buo3rage,  X907 9.  ox 

Expenses  of  buoyage,  X911 ax.  17 

Lifting  of  rivers,  X906 7. 73 

Lighting  of  rivers,  X907 5.  x6 

Lincoln  Rock  Light  Station,  Nebr 6. 48 

Tender  for  inspector,  eighth  lighthouse  district a.  x6 

Oconto  Harbor  Lights,  Wis 7a  01 

Total X45,  a45.  x6 

Miscellaneous:  Judgments,  Court  of  Claims,  Department  of  Commerce . .  50a  00 

Grand  total ; aoi,  57a.  30 

The  following  statement  shows  the  expenditures  during  the 
fiscal  year  ended  June  30,  191 7,  on  account  of  all  appropriations 

imder  the  control  of  the  Department,  giving  the  total  amounts 
disbursed  by  the  various  disbursing  officers  of  the  Department, 
and  miscellaneous  receipts  for  the  same  period: 

BXPSNDITURBS. 

By  the  Disbursing  Clerk,  Department  of  Commerce,  on  account  ol; 
salaries  and  expenses  of  the  Office  of  the  Secretary  of  Commerce, 
the  Bureaus  o^  Foreign  and  Domestic  Commerce,  Navigation, 
Standards,  Fisheries,  Census,  and  Lighthouses,  the  Office  of  the  Su- 
pervising Inspector  General,  Steamboat-Inspection  Service,  salaries 
and  expenses  of  Steamboat-Inspection  Service  at  large,  and  public 
works  of  the  Lighthouse  and  Fisheries  Services  (shown  in  detail  in 
the  first  of  the  foregoing  tables  of  disbursements) $4, 720, 446. 66 

By  the  authorized  disbursing  officers  of  the  Lighthouse  Service 5, 380, 141. 37 
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By  the  special  disbtirsing  agent,  Cdast  and  Geodetic  Survey,  on  account 

of  salaries  and  expenses  of  the  Coast  and  Geodetic  Survey $1, 235, 985.  29 

By  special  disbursing  agents,  Bureau  of  Fisheries 33, 79a  60 

By  the  commercial  agents  of  the  Department  investigating  trade  con- 
ditions abroad,  as  special  disbursing  agents 197,016.  25 

By  warrants  drawn  on  the  Treasurer  of  the  United  States  to  satisfy 

accotmts  settled  by  the  Auditor  for  the  State  and  Other  Dep^airtments .  201,  572. 30 

Printing  and  binding 382, 602.  76 

Total 12, 141,  555. 23 

inSCBLLANBOtJS  RBCBIPTS. 

Coast  and  Geodetic  Survey:  Sale  of  charts,  publications,  old  property, 

.etc 20,923.46 

Bureau  of  the  Census:  Sale  of  publications,  etc 413. 00 

Bureau  of  Fisheries: 

Sale  of  1,500  sealskins 48,005. 46 

Sale  of  fox  and  other  skins 135, 925. 85 

Sale  of  old  property,  etc 6,052.  55 

Bureau  of  Navigation: 

Tonnage  tax i,393>743-»6 

Navigation  fees 159, 812.  53 

Navigation  fines 49, 962. 37 

Prom  deceased  passengers 26a  00 

Sale  of  old  property 2. 9a 

Bureau  of  Standards: 

Sale  of  Government  property,  etc 35-  la 

Standardizing  and  testing  weights 11, 678.  52 

Steamboat-Inspection  Service:  Sale  of  condemned  property,  etc zi6. 89 

Bureau  of  Lighthouses:  Sale  of  public  property,  rentals,  etc 20, 669.  59 

Office  of  the  Secretary:  Sale  of  condemned  property,  etc 97*  75 

Total 1, 847, 699. 17 

The  following  unexpended  balances  of  appropriations  were 
turned  into  the  surplus  fund  June  30,  191 7,  in  accordance  with 
the  act  of  June  20,  1874  (18  Stat,  iio-iii) : 

Office  of  the  Secretaiy : 

Salaries,  Office  of  Secretary  of  Commerce,  2915 $1,  z66.  73 

Contingent  expenses.  Department  of  Commerce,  1912 3.  50 

Contingent  expenses,  Department  of  Commerce,  1915 i,  262. 08 

Rent,  Department  of  Commerce,  1915 6oa  04 

Bureau  of  the  Census: 

Salaries,  Bureau  of  the  Census,  1915 16, 658. 31 

Collecting  statistics,  Bureau  of  the  Census,  1915 44-33 

Tabulating  machines.  Bureau  of  the  Census,  1915 177. 18 

Bureau  of  Foreign  and  Domestic  Commerce: 

Salaries,  Btu^au  of  Foreign  and  Domestic  Commerce,  1915 2, 960.  25 

Collating  tariffs  of  foreign  countries,  1915 la.  51 

Commercial  attaches,  Department  of  Commerce,  1915 13, 982.  58 

Promoting  commerce.  Department  of  Commerce,  1915 i,  55a  45 

Promoting  commerce.  South  and  Central  America,  1915 2, 32a  38 

Investigating  cost  of  production.  Department  of  Commerce,  1915 ...  i,  45a  69 
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Steamboat-Inspection  Service: 

Salaries,  Office  of  Supervising  Inspector  General,  Steamboat-Inspec- 
tion Service,  1915 $71.03 

Salaries,  Steamboat-Inspection  Service,  1915 a,  116. 38 

Clerk  hire,  Steamboat-Inspection  Service,  1915 236.  77 

Contingent  expenses,  Steamboat-Inspection  Service,  1915 2, 963. 04 

Bureau  of  Navigation: 

Salaries,  Bureau  of  Navigation,  1915 z54-90 

Salaries,  Shipping  Service,  1915 687.  oa 

Clerk  hire,  dipping  Service,  1915 57»  51 

Contingent  expenses,  Shipping  Service,  19x5 9. 08 

Instruments  for  counting  passengers,  1915 13*  40 

Admeasurement  of  vessels,  1915 44>  39 

Preventing  overcrowding  of  passenger  vessels,  1915 a,  71a.  38 

Enforcement  of  navigation  laws,  1915 10,42 

Enforcement  of  wireless-communication  laws,  1915 35-79 

Bureau  of  Standards: 

Salaries,  Bureau  of  Standards,  1915 15, 0x4. 17 

Equipment,  Bureau  of  Standards,  1915 2, 1x3. 19 

General  expenses.  Bureau  of  Standards,  1915 x,  xa5. 34 

Improvement  and  care  of  grounds,  Bureau  of  Standards,  191 5 x.  a6 

Investigation  of  fire-resisting  properties,  Btu-eau  of  Standards,  191 5. .  349. 63 

High  potential  investigations,  Bureau  of  Standards,  1915 X5. 04 

Investigation  of  public-utility  standards.  Bureau  of  Standards,  1915 . .  x,  769. 69 

Investigation  of  railway  materials.  Bureau  of  Standards,  X915 i6<x  94 

Refrigeration  constants.  Bureau  of  Standards,  1915 a.  xx 

Testing  machines.  Bureau  of  Standards,  1915 X46. 85 

Testing  miscellaneous  materials.  Bureau  of  Standards,  1915 •     79. 36 

Testing  railroad  scales,  etc..  Bureau  of  Standards,  1915 178. 93 

Testing  structural  materials.  Bureau  of  Standards,  X915 a4a  3a 

Coast  and  Geodetic  Survey: 

Salaries,  Coast  and  Geodetic  Survey,  X915 a,  005.  xa 

Party  expenses.  Coast  and  Geodetic  Survey,  X9X5 2, 242, 60 

General  expenses.  Coast  and  Geodetic  Survey,  X9X5 537. 83 

Bidldings,  Coast  and  Geodetic  Survey,  1915 5x.  66 

Pay,  etc.,  of  officers  and  men,  vessels.  Coast  Survey,  1907 x.  74 

Pay,  etc.,  of  officers  and  men,  vessels.  Coast  Survey,  191 5 x,  995. 16 

Repairs  of  vessels,  Coast  Survey,  X9XS a,  X85.  a8 

Bureau  of  Lighthouses: 

Salaries,  Bureau  of  Lighthouses,  1915 819. 89 

General  expenses,  Lighthouse  Service,  X914 X53. 00 

General  expenses.  Lighthouse  Service,  1915 xa,  X45. 44 

Salaries,  keepers  of  lighthouses,  1915 a6, 04a  96 

Salaries,  lighthouse  vessels,  1915 6, 35a  48 

Salaries,  Lighthouse  Service,  1915 xx,  xaa  5a 

Rondout  Creek  Light  Station,  N.  Y 6, 424.  ig 

Fort  McHemy  Channel  Range  Li^^ts,  Md 395.  X9 

Milwaukee  Light  Vessel,  Wis 459. 73 

Aids  to  navigation,  Manistique,  Mich .04 

Tender  for  fifteenth  lighthouse  district 276. 73 

Bureau  of  Fisheries: 

Salaries,  Bureau  of  Fisheries,  X9X5 x8, 894. 93 

Miscellaneous  expenses,  Btupeau  of  Fisheries,  X9X5 .  3, 554. 9X 

Protecting  seal  and  salmon  fisheries  of  Alaska,  1914-1915 88. 03 

Protecting  seal  and  salmon  fisheries  of  Alaska,  1915 «  x,  X5X.  43 
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Bureau  of  Fisheries — Continued. 

Marine  Biological  Station,  N.  C,  1915 $3. 85 

Fish  hatchery.  Cape  Vincent,  N.  Y ? 7. 89 

Fish  hatchery,  Duluth,  Minn .26 

Fish  hatchery,  Edenton,  N.  C,  1915 603.  57 

Fish  hatchery,  Kentucky 43-75 

Fish  hatchery,  upper  Mississippi  River  Valley 31-76 

Fish  hatchery,  Washington 339. 44 

Fish  hatchery,  Woods  Hole,  Mass.,  1915 6,  768. 84 

Vessels  and  boats,  Alaska  fishery  service,  1915 i.  00 

Refund  of  tonnage  taxes  and  light  dues  to  citizens  of  Philippine 

Islands  (indefinite) 903. 30 

Total 177, 995.  27 

Estixnates  for  Fiscal  Year  Ending  June  30,  1919. 

The  estimates  for  the  fiscal  year  1919,  aggregating  $18,156,065, 
exceed  the  estimates  for  the  fiscal  year  191 8,  which  amomit  to 
$17,184,185,  by  $971,907. 

A  comparison  of  the  estimates  for  191 9  with  the  total  amount 
appropriated  by  Congress  for  the  fiscal  year  191 8  shows  that  the 
estimates  exceed  the  appropriation  by  $3,827,580. 

The  major  items  of  increase  of  the  estimates  for  191 9  over  the 
estimates  for  19 18  occm*  in  the  Lighthouse  Service  and  the  Bureau 
of  Standards.  In  the  former  the  excess  is  $1,315,200,  while  the 
latter  shows  an  increase  of  $760,940.  These  increases  are  ac- 
counted for  by  necessary  increase  in  the  maintenance  items  in 
the  Lighthouse  Service,  owing  to  the  steadily  increasing  number 
of  aids  to  navigation  established  under  authority  of  law,  and  the 
greatly  enlarged  activities  of  the  Biu-eau  of  Standards  caused  by 
its  war  work. 

In  the  Bureau  of  Foreign  and  Domestic  Commerce,  the  Coast 
and  Geodetic  Survey,  the  Bureau  of  Fisheries,  and  in  items  for 
pubUc  works  in  the  Lighthouse  Establishment,  decreases  imder 
the  estimates  for  the  fiscal  year  1918,  aggregating  $1,186,000, 
appear. 

Comparing  the  estimates  for  the  fiscal  year  1919  with  the  ap- 
propriations for  the  fiscal  year  1918,  the  principal  items  of  increase 
are  shown  in  the  bureaus  and  in  the  amounts  given  below: 

Bureau  of  Foreign  and  Domestic  Commerce $218, 650 

Steamboat-Inspection  Service 7i>  375 

Bureau  of  Standards 394, 440 

Bureau  of  Lighthouses i,  456, 950 

Coast  and  Geodetic  Survey 924,  540 

Bureau  of  Fisheries 77, 620 

Public  works,  Lighthouses 531,  700 

Total 3, 675, 275 
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In  submitting  the  estimates  items  aggregating  $387,400  were 
deducted.  These  cover  ac;jtivities  in  the  Coast  and  Geodetic 
Survey  and  the  Bureau  of  Fisheries,  temporarily  suspended  by 
reason  of  the  fact  that  vessels  and  men  belonging  to  these  services 
have  be^n  transferred,  imder  authority  of  law,  to  the  War  and 
Navy  Departments,  and  the  expenses  therefore  are  being  paid  by 
these  departments.  A  very  much  larger  decrease  in  the  estimates 
could  have  been  submitted  had  it  been  possible  to  include  the 
Biu^au  of  Lighthouses,  from  which  many  vessels  and  employees 
have  been  transferred  to  the  jurisdiction  of  the  Navy  Department, 
but  the  law  under  which  these  transfers  are  made  requires  the 
pajrment  for  the  maintenance  of  these  vessels  and  the  payment 
of  the  salaries  of  the  employees  first  from  tl^  regular  annual 
appropriations  for  the  Lighthouse  Service,  making  up  any  de- 
ficiency from  appropriations  for  the  military  services. 

The  estimates  contain  no  recommendations  for  increase  of  the 
salaries  of  any  of  the  personnel  of  the  Department,  except  that 
provision  is  made  for  increased  compensation  to  crews  of  vessels 
in  accordance  with  agreements  made  fixing  generally  the  rates  of 
compensation  to  crews  of  merchant  vessels.  The  compensation 
provided  for  in  the  estimates  is  equal  to  the  salaries  thus  fiixed. 

In  some  offices  the  salary  scale  is  made  a  little  higher  by  provid- 
ing positions  of  higher  grades  and  omitting  positions  in  lower 
grades.  This  is  necessary  because  it  has  been  fotmd  impossible 
to  fill  positions  in  the  Department  in  the  lower  grades  from  certi- 
fications of  the  Civil  Service  Commission  since  eligibles  willing 
to  serve  at  the  lower  salaries  could  not  be  obtained. 

The  table  following  gives  the  details  of  all  items  of  estimates 
for  the  fiiscal  year  1 919  as  compared  with  items  of  appropriations 
for  the  fiscal  year  1918. 
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COMPASISON  BSTWBBN  THS    ITSMS  OF  ESTIMATES  fOR  THS  DSPARTMSNT  OV  Coif* 
MSRCB  SUBMITTSD  90R  THB  FISCAL  YQAR  1919  AND  APPROPRIATIONS  BY  CONORS88 

POR  TH8  Fiscal  Yqar  19x8. 


OmC8  09  THB  SSCKSTAKY. 

Sabries. 

Contingent  expenses. 

Rent 

Rent  of  stomsc  space. 


TotaL. 


ixGBTBoosB  snncs. 


Salaries,  Boresn  of  Lii^thouses 67,030  6Sf*so 

General  expenses. 3,606,800         1,850,000 

Salaries,  keepers  of  lighthouses 1,060,000  940,000 

Sslarifs.  lighthonsfi  veaadb 1,650,000         1,104,650 

Salaries,  Ligfathonse Serrioe 391,000    ,        380,000 

Pnbltcworkx 

Goantanamo  Bay,  Cuba,  aids  to  navigation 

Depot  for  acoond  lighthouse  district 

Detroit,  Mich.,  Ughtbouse  depot 

Hawaiian  Island  s.  U^btbouse  depot. 

ligiit-kecpers*  dwellings 

Sand  Island  light  Station,  Ala. 

Gulf  Coast,  La.,  li^  vessel 

Spectacle  Reef  Light  Station,  Mich 

Depot  for  fifth  Ughthoose  district 

Tender  for  third  lighthouse  district 

Tender  for  fifth  fighthouse  district 

Ambrose  Channel,  N.  Y.,  lighted  buoys 

Joe  Plogger  Shoal,  DcL,  aids  to  navigation 

St.  Marys  River,  Mich.,  aids  to  navigation 

Staten  Island,  N.Y.,  lighthouse  depot 

Additional  gas  buoirs  fifth  lighthouse  district 

Tender  for  fifth  lighthouse  district 

Virgin  Islands,  West  Indies,  aids  to  navigation 

Aransas  Pass  Light  Station.  Tex 

Potomac  River,  Md.,  aids  to  navigation 

Tender  ior  third  Ughtbouse  district 150,000 

Cape  Charles  Light  Vessel,  Va 130, 

Light  vessdfor  general  lake  service 150,000 

Aids  to  navigation,  Pcari  Harbor,  Hawaii 80,000 

Staten  Island  lighthouse  depot,  N.Y sx, 

Aids  to  navigation,  Huron  Harbor,  Ohio 4r5oo 

Point  Borinqnen  Light  Station,  P.  R 85, 

Chicago  Harbor  Light  SUtion,IU 88, 

Aids  to  navigation,  Pairport  Harbor,  Ohio 4s>ooo 

Sand  Hills  Light  Station,  Mich 70, 

Manitowoc  Breakwater  light  Station,  Wis si,< 

Aids  to  navigation.  Bast  River,  N.  Y x6,ooo 

Aids  to  navigation,  Keweenaw  Waterway,  Mich losi 

Aids  to  navigation.  Cape  Charles  City,  Va zs,8oo 

Aids  to  navigation,  Chesapeake  Bay,  Md.  and  Va S9f  000 

Aids  to  navigation.  Alaska 60,000 

Aids  to  navigation,  Indiana  Harbor,  Ind 100,000 

•  Appropriated  by  urgent  deficiency  act  of  Oct.  6, 191 7. 

36418'— COM  1917 3 
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$198,640 
75»ooo 
66,500 


67»03O 

3,606,800 

1,060,000 

1,650,000 

391,000 

Z4»ooo 
85,000 
53,000 
90,000 
75»ooo 
45»ooo 

160,000 
s8,ooo 

«7S»ooo 

900,000 
a6,ooo 
40,000 

30,000 
65,000 

soo,ooo 
50,000 

•  90,000 

95*000 


Appropria- 
tion, X918. 


fi8i,ooo 
60,000 
66,500 
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Comparison  Bbtwbsn  ths  Itsms  op  Estimatss  por  ths  Dsparticsnt  op  Com- 
merce Submitted  por  the  Fiscal  Year  1919  and  Appropriations  by  Congress 
por  the  Fiscal  Year  1918— Continued. 


Estimates. 
1919. 


Appropria- 
tion, 1918. 


IncrcMe. 


UOBTBOUSB  88RVIC8-<OOtintted. 

Public  work*— Continued. 

Great  Salt  Point  Light  SUdon,  R.  1 

Radio  installation  on  lichthouse  tenders 

Aids  to  navigation.  Washington  and  Oregon. . 
Aransas  Pass  light  Station.  Tex 


Total. 


BUREAU  0§  THE  CENSUS. 

Salaries 

Collecting  statistics 

Tabulating  machines  and  integrating  counter 

Por  the  construction,  puf  chase,  rental,  or  repair  of  punching 


Total. 


BUKSAU  or  rORBION  AND  DOMBSHC  COMM BRCB. 


Salaries 

Promoting  tii^iiHUfroe 

Promoting  commerce.  South  and  Central  America. 

'  Promoting  commerce.  Par  Bast 

Commercial  attadi^ 

National  security  and  defense  (inland  waterways) . 


Total., 


STBAMBOAT-INSPBCnON  88RVICB. 


Salarifw,  Office  of  Supervising  Inspector  General. 

Salaries.  Steamboat-Inspection  Service 

Clerk  hire 

Contingent  expenses 

Steamboat-Inspection  Service.  Tampa.  Pla 


Total. 


BUKSAU  or  NAVIOATIOIf . 


Salaries 

Salaries.  Shippmg  Service 

Clerk  hire.  Shipping  Service 

Contingent  expenses 

Admeasurement  of  vessels 

Instruments  for  counting  passengers 

Enforcement  of  navigation  laws 

Preventing  overcrowding  of  passenger  vessels. 
Enforcement  of  wireless-communication  lajirs . 


Total. 


•  Decrease. 


$8,6a7i8i30 


789.360 
559.000 
6o>ooo 


1,478,360 


163,320 
X35.000 
zoo,  000 
zoo,  000 

300,000 


698,320 


Z9,440 
463.300 
zz6,900 
Z40,ooo 


739.640 


39»S30 
30,400 
47»7oo 
8,365 
3. 500 
«SO 
33fOOO 
x8,ooo 
45.000 


"5.745 


$ao,ooo 
60,000 
35.000 
aofooo 


6,639,z8o 


676,460 
647,000 


1,383.460 


154. «ao 

Z25,000 

zoo,  000 


zoo, 000 

550 


479,670 


z8,s40 
434, «oo 
90,000 

5, 9*5 


668,265 


38,130 
28,600 
45»ooo 
7,500 
3,500 
350 
49,000 
z8,ooo 
45,000 


227,980 


ft  988  650 


9z8,650 


7X»375 


'^^ftiS 
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COMPAKISON   BBTWBBN  THB  ITBMS  OV   BSTIMATBS  FOR  THB  DSPARTlCBNT  09  COM- 
MEKOI  SUBMITTBD  FOR  THB  FiSCAL  YBAR  1919  AND  APPROPRIATIONS  BY  CONGRBSS 

FOR  THB  FffiCAL  Ybar  191&— Continued. 


Estinatet, 
19x9. 


AppfX)pria- 
tkm,  X918. 


Increase. 


BUKBAU  09  SXAMDABDS. 


SiUaric#. 

E<|itipmciit. ...••».. 

Rcpstn  and  altoatkns 

Gcnetal  expenses 

Improvement  and  care  01  grounds 

High-potential  invcsdsatkm 

Testing  stmctnral  materiab 

Testing  machines 

InTCstigatioa  of  fire^cslsting  properties 

Invcstigadon  of  public-utility  standards 

Investigation  ol  railway  materiab 

Tiesting  miscdteneous  materlab 

Radio  communication 

Color  standards , 

Invcstigatioo  ol  day  products , 

Determining  physical  <Son8tants , 

Stsndardization  and  testing  of  mechanical  appliances. . 

Investigation  of  optical  glass 

Standard  materials 

To  investigate  textiles,  paper,  leather,  rubber,  etc , 

Investigation  oJ  the  electrodeposJtion  ol  metals 

Research  fcUowdiipB 

MetaUnrgical  research 

Investigation  of  chemical  reagents 


Radioactivity 

Mine  scales  investigation 

Magnetic  analysis 

Insulaf^g  materials 

Milstary  research 

Gauge  standardization 

Renewal  ol  storage  batteries 

Sea-water  concrete  investigation 

Testing  large  scales 

Testing  niachlne 

Site  for  testing  laboratory 

Pfacprool  building  for  testing  laboratory 

Test-car  depot 

National  security  and  defense  (optical  glass) 

National  security  and  defense  (temporary  building). 

Bquipping  chemical  laboratory  building 

Radio  laboratory.  Bureau  ol  Standards 

Additional  land 


1483,840 

XOOyOOO 

7»Soo 
50,000 
zo,ooo 
as,  000 

x7S»ooo 
35»ooo 
60,000 

zoo,  000 

3SrOOO 

40,000 

XOiOOO 

30,000 

15,000 
95,000 
sSfOOO 

4,000 

Z0,O0O 

xs»ooo 
50,000 
Z5,ooo 
zo,ooo 
zo,ooo 
15,000 
zo,ooo 
zo,ooo 
350,000 
150,000 
30,000 

15,000 
40,000 

«SrOOO 

50,000 
35,000 
30,000 


$348,900 
55.000 

5»ooo 

35.000 

15.000 
zoo, 000 
30,000 
35,000 
50,000 
Z5,ooo 

10,000 
zo,ooo 
zo,ooo 
5.000 
zo,ooo 
zo,ooo 


350,000 
150,000 


75.000 

350,000 
35.000 
40,000 
35,000 


TiDtel. 


«,0Z9,340 


1,634,900 


8394.' 
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Comparison  Bbtwbbn  ths  Irnua  op  Bstiuatss  for  ths  Dqpartmsnt  ov  Com- 

MBRCS  SUBMITTSO  FOR  TH9  PiSCAL  YBAR  1919  AND  APPROPRIATIONS  BY  CONGRBSS 

FOR  THE  Fiscal  Ybar  191S— Continued. 


Estimates, 
19x9. 


Appropna* 
tion.  1918. 


Increase. 


BURBAU  Ot  FISBBKIBS. 

Salaries 

Misodlaneouse3ci>eiises 

Pish  hatcheries: 

Berkshire,  Mass.,  trout  hatchery 

St.  Johnsbury.  Vt 

Woods  Hole.  Mass 

Wytheville,  Va 

Yes  Bay»  Alaska ^ 


Pur-seal  Islands,  Alaska,  power  lighter 

Pur-seal  Islands,  Alaska,  ooostmction  and  repair  of  buildings . 

Repairs  to  steamer  Fish  Hawk 

Payments  to  Great  Britain  and  Japan  tmder  article  xz  of  Pur 

Seal  Coavention 

Distribution  cars.  Bureau  oC  Pisheries 

Pish  hatcheries: 

Boseman.Mont 

CapeVmcent,N.Y 

Bdenton.  N.  C.  (special) 

South  Carolina , 

San  Marcos,  Tex 

Wyoming 

Woods  Hole.  Mass 

Protecting  seal  and  salmon  fisheries  of  Alaska 

Devdoping  aquatic  sources  of  leather 


Total. 


COAST  AN1>  OSODSnC  fUfCyST. 


Party* 

Repairs  of  vessels 

Pay,  etc.,  officers  and  men,  vessels. 

Sahiries 

General  expenses 

Milling  machine 

Lathes ^ 


Drill  presses 

BlectTotype  plate  machine 

Waterproofing  vaults 

New  vessels 

Automatic  sprinkler  system  for  the  Coast  and  Geodetic  Survey. . 

Additional  surveying  instruments  for  the  Coast  and  Geodetic 

Survey 


♦476,580 
678,000 

S,ooo 
5,000 
z8,6oo 
30,000 
35,000 
10,000 
so,  000 
15,000 


1,373,180 


433tK» 

36,000 

378,800 

S45»3io 

90,000 

1,300 

3,000 

600 

3,000 

3,500 

933»ooo 


Total 

Printing  and  binding. 


>)  336, 510 


Grand  total. 
Decrease 


18,156,065 


Total  increase. 


t43a>56o 
610, 500 


30,000 
i5»ooo 

7»50«> 
S»SOO 
3»500 
3.5CO 
7»500 
7»ooo 
3,000 
35. 000 
zo,ooo 


I, 195*560 


487,600 

56,000 

330,000 

444*270 

73,100 


1,401,970 


14,338,485 


$77  6ao 


9S4>S40 
35,000 


3.839,815 
if  ^35 


3,837,580 
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PersonneL 

While  the  additions  to  the  personnel  of  the  Department  during 
the  past  year  have  not  been  more  than  was  required  by  the  gradual 
growth  ot  the  Department,  the  additional  work  demanded  by  the 
war  situation  has  necessitated  an  addition  of  upwards  of  550  em- 
ployees, about  equally  divided  between  the  Bureau  of  Standards 
and  the  Bureau  of  Foreign  and  Domestic  Commerce.  The  addi- 
tion to  the  latter  bureau  was,  however,  withdrawn  from  this 
Department  on  August  27,  1917,  when  the  work  on  which  it  was 
engaged  was  placed  imder  the  jiuisdiction  of  the  War  Trade  Board. 

The  accompanying  table  shows,  by  bureaus,  the  number  of 
permanent  positions  in  the  Department  on  July  i,  191 7,  and  the 
increase  or  decrease  in  each  bureau  as  compared  with  July  i, 
19 1 6.  The  figures  do  not  include  temporary  appointments,  nor 
do  they  include  the  following  appointments  or  employments  not 
made  by  the  head  of  the  Department:  Persons  engaged  in  rodding, 
chaining,  recording,  heliotroping,  etc.,  in  field  parties  of  the  Coast 
and  Geodetic  Survey;  temporary  employments  in  field  operations 
of  the  Bureau  of  Fisheries;  mechanics,  skilled  tradesmen,  and 
laborers,  employed  under  authority  of  Schedule  A,  Subdivision  I, 
section  12,  of  the  civil-service  rules  in  the  Lighthouse  Service. 
Enlisted  men  on  vessels  of  the  Coast  Survey  in  the  Philippine 
Islands  and  officers  and  men  of  the  Navy  Department  employed 
on  vessels  of  the  Bureau  of  Fisheries  are  also  excluded.  The  total 
of  these  excluded  miscellaneous  employments  and  enlistments  is 
approximately  4,524.  At  th«  close  of  the  fiscal  year  there  were 
466  employees  in  the  service  of  the  Department  serving  imder 
temporary  appointment  or  employment. 


Btmfttt. 

Statu- 
tory. 

Noo- 
statutofy. 

Total. 

In  District 

of 
Cohimbia. 

Outside 
District  of 
Cohnnbia. 

Inctcase<+) 

or 
decreMe(->. 

Office  of  the  Secretary 

X7a 
563 

"3 
a78 
418 
55 
*89 
«43 
«46 

17a 

«»M7 

833 
518 
459 

*  s»  713 

790 
X67 
3*1 

17a 

«59X 

199 
448 
80 
38 
•315 
34 
xa 

•f      X 

Bnrena  of  the  Census 

684 

xao 
340 
34 
S»6s8 
501 
»«4 
75 

656 

104 
70 
37a 
5,675 
475 
«33 
309 

-  n 

+  35 
+  95 

+  xS 

Bnrena  ol  Foreign  and  Domestic 

Borcan  of  Stsndsrds 

Barem  of  Fisheries 

lion^n  of  Ijchthouses 

+  15 
+  so 

Coast  and  Geodetic  Surrey 

Buresa  of  Nsviiation 

+    6 

Stcamboatrlnspection  Service 

+  19 

Tots! 

2»i77 

7»436 

9,613 

1,819 

7.794 

+  196 

•  Employees  engaied  in  work  in  the  field  for  a  part  of  each  year  with  headquarters  in  Washington  are 
treatid  as  within  the  District  of  Cohunbia. 

*  hkdbadtt  the  toDamiug  poaitinns,  appointment  to  which  is  not  made  by  the  head  of  tlie  Department: 
3IS  ma  Hasrififd  oompetHivc  and  i6x  classified  excepted)  mechanics,  skilled  tradesmen,  and  laborers 
OMyedin  fidd  coostractioa  work  in  the  Lighthouse  Service  and  work  of  a  shnilar  character  at  the  general 
WMwdapotat  TiaimliiisviMe,  N.Y.,  t.S'S  laborers  in  charge  of  post  Ughu.  and  i. a97 members  of  cxcws 


e  InHiidrs  a  stenographers  and  typewritcrs.auihorizcd  by  law  and  not  to  be  cmj^yed  exceeding  tix. 
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The  total  force — statutory,  nonstatutory,  and  miscellaneous,  as 
above — is  therefore  approximately  14,137  persons. 

The  following  tables  give  a  summary  of  changes  in  the  personnel 
of  the  Department  for  the  fiscal  year  ended  June  30,  191 7: 

APPOINTMENTS,  PROMOTIONS,  AND  REDUCHONS. 


BURftU. 


Appointiiieiits.a 


Pennancnt. 


Com- 
peti- 
tive. 


Bz- 
ceptco* 


Un- 


TotaL 


Tempo- 
rary. 


Grand 


tiooa. 


Reduo* 


OflBce  oC  the  Secretary , 

Bureau  of  the  Census 

Bureau  of  Foreign  and  Domestic 

Commerce 

Bureau  of  Standards 

Bureau  of  Fisheries 

Bureau  of  Lighthouses 

Coast  and  Geodetic  Survey 

Steamboat-Inspection  Service 

Bureau  of  Navigation 

Total 


34 

57 

4X 
X63 
6a 
34X 
74 
53 
38 


3 

141 


79 


40 
so8 

ISO 

X77 
8a 

395 
77 
55 
48 


9 

aox 

67 
z6z 
69 
333 
94 
36 
74 


187 
338 
X51 
6«8 
17X 
91 
laa 


45 
X03 

66 
«X9 

65 

»83o 

X4X 

a6 

3X 


8 
3 

8 
1x8 
7x 


863 


z8o 


a,X46 


x,526 


SEPARATIONS  AND  MISCELLANEOUS  CHANGES. 


Bureau. 


Separations,  g 


From  permanent  positions. 


Com- 
peti- 
tive. 


Ex- 
cepted. 


Un- 
classi- 
fied. 


Total. 


From 

tempo* 

nry 

posi- 


Grand 
total. 


Miscel- 
laneous- 
diangcs.' 


Office  of  the  Secretary 

Bureau  of  the  Census » 

Bureau  of  Foreign  and  Domestic  Com- 
merce  

Bureau  of  Standards , 

Bureau  of  Fisheries , 

Bureau  of  I4^xthouses 

Coast  and  Geodetic  Survey , 

Steamboat-Inspection  Service , 

Bureau  of  Navigation 

Total 


36 
53 

a6 
xxo 
66 
364 
64 
a6 
33 


4 
X5a 


4X 
aza 

53 

1x6 
89 

4x4 
66 

37 

43 


7 
xoo 

46 
88 

X3a 
40 
x8 
35 


48 
3xa 

99 

ao4 
XX3 
546 
X06 
45 
78 


9 
XX 


X4 

3X 

65 

6 

83 

9 


778 


19a 


z,o6z 


490 


X.55X 


o  Includes  appointments  of  the  following  diaracter:  Presidential,  by  selection  from  civil-service  certifi- 
cates, under  Executive  order,  to  excepted  positions,  by  reinstatement,  and  by  reason  of  traxisfer  within 
the  Department  or  from  other  departments  or  independent  establishments. 

fr  Indudes  447  temporary  increases  in  the  personnel  of  the  vessels. 

•  Inchides  separations  by  reason  of  resignations,  discontinuances,  removals,  deaths,  transfers  within 
the  Department,  and  transfers  from  the  Department  to  other  departments  m  independent  establishments. 

'  Indudes  reappointments  by  reason  of  diange  of  station,  name,  destgnatiim.  or  appropriation,  eactmsion 
of  temporary  appointments,  changes  from  temporary  to  permanent  status,  etc 


Digitized  by 


Google 


REPORT  OF  THE  SECRETARY  OP  COMMERCE.         39 

The  efficiency  of  some  services  is  impaired  by  reason  of  super- 
annuated employees*.  An  equitable  retirement  law  would  pro- 
mote efficiency  and  do  justice.  The  Government  is  in  this  respect, 
so  far  as  its  clerical  force  is  concerned,  behind  the  best  commercial 
and  industrial  practice  of  the  time.  The  present  policy  is  not 
only  penny-wise  and  pound-foolish  but  at  times  is  the  cause  of 
cruel  injustice  to  worthy  public  servants.  Furthermore,  it  is 
hardly  fair  to  make  fish  of  one  service  and  fowl  of  another,  to 
provide  retirement  for  some  cases  and  leave  others  improvided. 
The  Coast  Guard  has  the  retirement  privilege,  and  rightly  so,  but 
the  Lighthouse  Service,  the  Coast  and  Geodetic  Survey,  and  the 
Fisheries  Service  in  their  marine,  work  done  with  equal  risk  and 
difficulty,  have  not.  There  is  no  reason  why  discrimination 
should  be  made  against  them. 

Closely  alUed  to  the  question  of  retirement  is  that  of  disability 
compensation.  Not  long  since  regarded  as  an  academic  question, 
later  accepted  for  a  limited  number  of  branches  of  the  service,  it 
has  at  last  become  a  matter  of  general  benefit  by  the  passage 
of  the  act  approved  September  7,  1916,  to  provide  compensation 
for  employees  of  the  United  States  suffering  injuries  incAirred 
while  in  the  performance  of  their  duties. 

The  Department  has  fotmd  it  necessary,  owing  to  the  high  cost 
of  living  and  conditions  in  the  commercial  and  industrial  world,  to 
offer  higher  entrance  salaries  for  positions  of  clerk,  stenographer 
and  typewriter,  and  those  of  a  scientific  and  mechanical  nature  in 
some  cases. 

The  increased  rates  of  pay  given  in  the  merchant  marine,  com- 
bined with  the  advancing  cost  of  living,  rendered  it  difficult  to 
retain  in  the  service  the  personnel  of  the  vessels  of  the  Depart- 
ment. It  was  found  necessary  from  time  to  time  to  make  such 
increases  of  compensation  in  the  marine  services  as  the  appro- 
priations would  permit.  Even  with  this  encouragement  and  that 
afforded  by  the  general  increases  made  July  i,  191 7,  the  pay  of 
the  xnarine  personnel  is  generally  much  lower  than  that  for  like 
duties  in  the  merchant  marine.  Particular  attention  is  asked  to 
Appendix  E  on  this  subject. 

While  the  5  and  10  per  cent  increase  in  the  compensation  of 
employees  earning  $1,800  or  less  per  annum  is  appreciated  by 
those  concerned,  it  can  only  be  looked  upon  as  a  partial,  as  it  is  a 
temporary  attempt  to  relieve  the  pressure  of  the  high  cost  of 
living.     There  is  a  phase  of  the  question  to  be  given  weight  by 
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any  who  study  the  Govemmeat  service  from  an  economical 
point  of  view,  namely,  the  constant  and  costly  drain  upon  the 
skilled  workers  of  that  service  caused  by  the  withdrawal  of  its 
best  material  to  private  work  which  offers  better  inducements. 
A  capable  Government  clerk  can  not  be  made  quickly,  and  the 
securing  and  training  of  new  material  to  replace  those  seduced 
into  other  channels  is  a  constant  source  of  expense  and  a  loss  of 
efficiency. 

It  is  the  policy  of  the  Department  to  afford  women  seeking 
Government  employment  as  many  opportimities  as  possible, 
particularly  in  clerical  positions.  They  are  appointed  upon  the 
same  conditions  and  with  the  same  compensation  as  are  pre- 
scribed for  men.  Great  difficulty  has  been  experienced  in  obtain- 
ing qualified  male  eligibles,  and  an  unusual  opporttmity  has 
therefore  arisen  for  the  appointment  of  women  who  pass  the 
civil-service  examinations.  During  the  past  foiu*  months  women 
were  given  140  out  of  a  total  of  217  probational  appointments 
in  clerical  positions. 

It  continues  to  be  the  definite  policy  of  the  Department  to 
afford  its  own  employees  every  possible  means  of  advancement 
within  its  own  services.  It  is  the  practice  not  to  fill  vacancies 
in  higher  grades  by  transfers  from  other  departments  so  long  as 
there  are  employees  eligible  and  capable  of  performing  well  the 
duties  of  the  higher  positions.  The  Department  desires  that  in 
each  of  its  services  a  knowledge  of  the  operations  of  the  various 
offices  be  extended  as  broadly  as  possible  among  the  staff  so  as 
to  encourage  the  junior  employees  to  learn  the  work  in  all  its 
forms  that  they  may  be  ready  for  the  duties  of  higher  grade 
positions  which  may  become  vacant.  The  result  of  this  policy 
appears  in  the  fact  that  in  the  last  fiscal  year  the  Department 
authorized  1,526  promotions  and  increases  in  pay  as  compared 
to  1,376  in  the  fiscal  year  ended  June  30,  1916,  and  838  in  the 
fiscal  year  ended  Jm-e  30,  191 5.  There  were  only  10  transfers 
made  from  other  departments  or  independent  offices  at  more  than 
the  usual  entrance  salary  during  the  fiscal  year  ended  June  30, 
191 7.  In  each  case  it  was  specifically  shown  that  the  vacancies 
could  not  adequately  be  filled  by  promotions  or  transfers  within 
the  Department. 

The  leave  privilege  is  generally  exercised  in  a  considerate  manner. 
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TOTAI,  AND  AVBRAGB  AMOUNT  OP  AnNUAI^o  AND  SiCK  LBAVB,  BY  BURBAUS,  STATSD 

Sbparatsly  and  Together,  Taken  by  the  Employees  op  the  Department  in 
THE  District  op  Columbia,  Arranged  According  to  Sex,  During  the  Cal- 
endar Year  1916,  and  the  Average  Leave  por  191 5. 

male. 


Bureau. 

Num. 
bcr. 

Aimual  leave. 

Side  leave. 

Total. 

Average 

Days. 

Average. 

Days. 

Average. 

Days. 

Average. 

Z9Z5- 

OOot  of  the  Secretary 

Bureau  of  the  Census 

97 
s88 

88 
a67 

51 

3« 
z6s 

19 

9 

a.645 
8,408 

«iS3a 
7.ao6 
z,a36 

9Z8 
4,63a 

539 

240 

ay.  27 
29.  Z9 

a8.77 
26.99 
24.  a4 
a9.6z 
a8.o7 
28.37 

a6.66 

6iiH 
a,z8o 

609 
z,zs8« 
238X 
Z9a 
95X 
6z 

25 

6.32 

7-57 

6.92 
4-34 
4.68 
6.Z9 
5. 76 
3.2Z 

a.  78 

3,a58H 
zo,588 

3.14X 
8,364>i 

z,zzo 

5*583 
600 

265 

33*59 
36.76 

35-69 
31-33 
28.92 
35-80 
33.83 
31.58 

»9-44 

32.9X 
35- 5a 

34.07 
31.91 
30.54 
36.90 
33-15 
34-13 

28. 8z 

Bureau  of  Foreign  and  Do- 

Bureau  of  Li^thouses 

Coast  and  Geodetic  Survey. . 

Bureau  of  Navigation 

Steamboat-Inspcctioa   Serv- 
ice  

z,oz5 

a8,3s6 

a?.  94 

6,oa8K 

5-94 

34,384M 

33.88 

33.51 

FEMALE. 


Office  of  the  Secretary 

Bureau  of  the  Census 

Bureau  of  Foreign  and  Jkh 
•mfTti'^CWPmfTce, ........ 

47 
252 

14 
2 

so 
3 

X3 
5 

1,287 
7,518 

4Z0 
60 

S8z 
90 

382 

148 

27.38 
29-83 

29.28 
30.00 
29.0s 
30.00 
29.38 
29.60 

462X 

2,7ZlH 

1Z4K 

z8 
Z32 

60 
Z40 

71 

9.84 
za76 

8.z8 
9.00 
6.60 
20.00 
10.77 
Z4.20 

1.749M 

ZO,2^K 

524K 

78 
713 
150 
522 
2Z9 

37-22 

40-59 

37-46 
39.00 
35-65 
50.00 
40.15 
43.80 

33- ox 
40.85 

38.50 
49. 75 
35.41 
45.00 
37- 90 
41.30 

Bureau  of  Standards  ........ 

Bureau  of  Fisheries 

Bureau  of  lighthouses 

Coast  and  Geodetic  Survey. . 

Bureau  of  Navigation 

Steaziiboet-In^>ection   Serv- 
ioe 

356 

10,476 

29.43 

3,709>i 

za42 

14,18SH 

39.85 

39.63 

TOTAL. 


Office  of  the  Secretary , 

Bureau  of  the  Census 

■  Bureau  of  Foreign  azid  Do- 
mestic Commerce 

Bureau  of  Standards 

Bureau  of  Fisheries 

Bureau  of  lighthouses 

Coast  and  Geodetic  Survey . . 

Bureau  of  Navigation 

pt-^Mwi^^jirt-Tffpeictton   Serv- 


Z02 
269 
71 
34 
178 
24 


Total  azid  average. . 


3,932 
15,926 

2,942 

7,266 
1,8x7 
x,oo8 
5,0x4 
687 


38,83a 


27.31 
29.49 

28.84 

27.  ox 
25-59 
29.65 

28.  X7 
28.63 

26.66 


28.32 


1,076 
4, 891 J 

793i 
x,i76| 

J70i 

252 
1,091 

132 


9.738 


7-47 
9.06 

7.09 
4-37 
5.22 
7.41 
6.X3 
5- 50 

2.78 


5,008 
20,8x7i 

3,665i 
8442) 
a,x87j 
1,260 
6,105 
8z9 

265 


48,570 


34-78 
38.55 

35-93 
31.38 
30. 8x 
37.06 
34-30 
34-13 

29-44 


32.94 
37.96 

34.65 

32.04^ 

31-78 

37-61 

33-42 

35.46 

28. 8x 


•  In  the  count  of  the  azmual  leave  all  periods  of  one-hall  day  and  over  were  counted  as  a  full  day;  periods 
of  less  than  cme-haH  day  were  omitted. 
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The  foUowing  statement,  based  on  the  percentages  of  the  fore- 
going table,  shows  the  relative  standing  of  the  bureaus  for  the 
calendar  years  191 6  and  191 5  with  respect  to  the  lowest  average 
amount  of  leave  used : 


Bureau. 


Annual  leave. 


Z916        19x5 


Side  IcAve. 


19x6        19x5 


Total. 


19x6        19x5 


OflBce  of  the  Secretary 

Bureau  of  the  Census 

Bureau  of  Foreign  and  Domestic  Commerce. 

Bureau  of  standards 

Bureau  of  Fisheries 

Bureau  of  Lighthouses 

Coast  and  Geodetic  Survey 

Bureau  of  Navigation 

Steamboat-Inspection  Service 


I 'renew  my  approval  of  continuing  the  Saturday  half  holiday 
throughout  the  year. 

Printing  and  Binding. 

The  simdry  civil  act  approved  July  i,  191 6,  allotted  to  the 
Department  $400,000  for  printing  and  binding  during  the  fiscal 
year  191 7.  Of  this  allotment  $382,602.76  was  expended,  leaving 
an  imused  balance  on  June  30  of  $17,397.24.  The  decrease  in 
expenditures  for  printing  and  binding  in  191 7  compared  with 
1916  was  $7,235.52  (or  1.86  per  cent),  the  allotment  in  1916  being 
$390,000  and  the  expenditures  $389,838.28. 

The  estimated  cost  of  unbilled  and  imcompleted  work  of  the 
Department  at  the  Government  Printing  OflSce  on  July  i,  191 7, 
was  $69,756.48,  while  the  actual  cost  of  such  work  at  that  office 
on  July  I,  1916,  was  $68,771.41. 

During  the  fiscal  year  191 7  the  Department  issued  on  the  Public 
Printer  2,722  requisitions  for  printing  and  binding,  which  was  a 
decrease  of  987  compared  with  191 6.  At  the  close  of  business 
•June  30,  191 7,  there  were  at  the  Government  Printing  Office  416 
requisitions  on  which  deliveries  of  completed  work  had  not  been 
made,  compared  with  379  on  the  same  date  in  191 6. 

The  following  table  gives  the  cost  of  printing  and  binding  for 
each  of  the  bureaus,  offices,  and  services  of  the  Department 
during  the  fiscal  years  191 6  and  191 7  as  well  as  the  increase  or 
decrease  in  191 7  for  each  bureau,  office,  and  service  and  tlie 
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estimated  cost  of  the  work  on  hand  but  not  completed  Jmie  30, 
1917: 


Oottof  nqiIl  dcttvttcd. 


1916 


(+)orde- 


Cwt 


Per  cent. 


Bftixuted 

cottol 
work  not 
oompleted 


Office  of  the  Secretary  (SecttCiry,  Aarfstant 
Secretary.  SoUchor.  Chief  Clerk,  and  Di- 
viakmofPublicatkias) 

Appointment  Diyisioa , 

Disbmnc  Office. ...................... 

DmaooofSappfiet 

BnrcaaofthcCenaas 

Coast  and  Geodetic  Snnrey 

Borcan  of  Rsheries 

Borcan  of  Porcicn  and  Domeitic  Commerce. 
Borcan  of  Lightbootes 

Ufhtbooae  Service 

Borcan  of  Navigatioa 

Shippinf  Service 

Radio  Service 

Boreut  of  Standards 

Office  of  the  Supervising  Inspector  Oencnd, 
j^fanihoat-Inspection  Service 

}S»»tttwK^f^»rt»«pf^T  \  jf^  Service. 

Cutoois  Service , 

Total 


156.86 

747.  »3 

60X.39 

84»766.94 

•8,795-17 

zi,46o>io 

xji,  16a.  35 

11,080.17 

7»ao8.i7 

i6,9i8>50 

4*478.48 

894.76 

35, 814. 68 

«.335.03 
14' 466. 86 
XX»l69.58 


#15,431.08 

373.00 

696.  IX 

X84.85 

XX5,97X.35 

18,685.67 

x6,43i-46 

xix,3«9. 73 

x8,569-X7 

4, 77X-  6x 

14,740.06 

1,49x36 

5S9-98 

13»649.34 

x,009.o8 
xo,  70Z.  05 
6,775.76 


-$z,Z49.6t3 
+      X36.X4 

—  51.01 

-  4x6.54 
+3X,104.4X 

—  X09.60 
+  3»97i.i6 

—  9»73a.6i 

—  i,5xz.  zo 

-  •1436.56 

-  1,188.44 

—  1,987.11 

-  304.78 
-x^,  175. 34 

-  I>3^5>95 

-  5»765.8x 

—  4*393*  8s 


-  6.93 
+57.48 

-  6.83 
-69.16 
+36. 8x 

-  .38 
+3X.88 

-  741 
— XX.9X 
-33' 80 
-xi-M 
-44.37 
-34.06 
-33.99 

-56.79 
—16.  OS 
-39.34 


|ir999-3^ 

X98.60 

65.60 

5.8X 

33»  593-  86 

xo,  959.41 

3»XX4.87 

9,677.08' 

614.X9 

X,  958. 74 

37.  a« 

541.19 

9.64 

4^3x3.96 

436.68 
535.45 

x»684.i4 


389,838.18 


38a,( 


—  7.a35.5» 


-  X.86 


69.756.48 
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The  amount  and  cost  of  each  class  of  work  called  for  by  requisi- 
tions on  the  Public  Printer  during  the  fiscal  years  1916  and  1917 
are  comparable  in  the  following  statement: 


Class. 


Blank  forms 

Reports;  pamphlets,  etc 

Letterheads 

Enyelopes 

Circulars,  summaries,  and  notices 

Index  cards 

Guide  cards  and  folders 

Memorandum  sheets 

Blank  books 

Miscellaneous  books  (binding). . . . 

Blank  forms 

Reports,  pamphlets,  etc 

Letterheads 

Envelopes 

Circulars,  summaries,  and  notices, 

Index  cards 

Guide  cards  and  feeders 

Memorandum  sheets 

Blank  books 

Miscellaneous  books  (binding). . . . 
Miscellaneous 

Total 


19x6 


Number. 

i5»859.oi4 

4>447>984 

3,Z9a,ooo 

X36»67S 

s, 900*900 

1,133 1 500 

305,000 

3,355,500 

19,955 

5.898 


Cost. 

•38,128.3s 

309,653*01 

4,441.3a 

404-38 

8, 194-  77 

917.97 

1,264.69 

a,  454- 04 

14,686.95 

9,X79-56 

5x4- a4 


389,838.98 


Number. 

X7,a98,aix 

4i  016, 5x5 

J,  56a,  000 

50,000 

384,47s 

z,8t37,40o 

88,500 

1,586,000 

ay, 191 

a, 866 


Cost. 

$33 '346. 00 

330,981.44 

4,971.4a 

ajo.7« 
1,1x8.95 
x,a68.75 

857. 8x 

407.34 
8,190.64 
9,513.53 

836.37 


383,609.76 


Increase  (+)  or  de- 
crease (—). 


+1,439,197 

—  431,469 
+    370,000 

—  86,675 
-2,516,435 
+    703,900 

—  3x6, 500 

—1,769,500 

+     7,336 

—  3.033 


Cost. 

-•4,883.3s 
+",339.43 
+     530. 10 

-  193-  67 

-  6,075.83 
+       350. 78 

-  406.88 

-  9,046^80 

-  6,496.31 
+  333.97 
+  333.03 


—  7,935.59 


Per  ctnL 

+  9.07 
—  9.70 
+11.59 
-63.4s 
-86.75 
+6a.  10 
-70.98 
-S3.  73 
+36.36 
-51.41 


Per  cent, 

— X3.8X 

+  3.66 

+"•94 
-47.89 
-74' 14 
+38.21 
-33. 17 
-83.41 
—44-93 
+  3-64 
+63.69 


-  1.86 


During  the  fiscal  year  191 7  the  Department  issued  1,192  pub- 
lications, compared  with  1,945  during  the  fiscal  year  191 6.  Those 
issued  in  191 7  contained  a  total  of  54,407  printed  pages,  compared 
with  61 ,702  in  191 6,  and  there  were  printed  of  them  for  the  Depart- 
ment a  grand  total  of  4,444,200  copies,  against  7,124,035  in  the 
preceding  year,  a  decrease  of  2,679,835.  In  both  the  niunber  of 
publications  issued  and  copies  printed,  however,  191 6  was  an 
abnormal  year,  due  to  the  printing  and  distribution  diuing  that 
year  by  the  Biu-eau  of  the  Census  of  789  advance  press  summaries 
of  the  results  of  the  census  of  manufactiu-es  in  191 4,  of  which 
1,200,000  copies  were  printed,  and  the  printing  and  distribution 
by  the  Biu-eau  of  Foreign  and  Domestic  Commerce  of  1,500,000 
circulars  used  in  the  campaign  for  saving  waste  paper.  The  figures 
for  191 7  are  considerably  larger  than  those  for  any  fiscal  year 
preceding  19 16. 
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The  publication  work  of  each  bureau  of  the  Department  for  the 
fiscal  years  191 5,  1916,  and  191 7  are  summarized  in  the  following 
table: 


BUTCMl  Of  office 

PubUcations. 

Pages. 

X915 

1916 

1917 

19x5 

Z9z6 

1917 

OflfW  of  th*  Swrrtwy 

64 
138 
*9 
57 

494 
87 
X7 

137 
IS 

77 

836 

56 

8z 

575 
129 

as 
150 

18 

78 
X35 
62 
8x 

553 

zzz 

22 
Z22 

28 

»,a37 
19,937 
3ii97 
3,159 

18,708 
3,548 
•.5a3 
6,662 
1.330 

a,  4*8 
14,165 
3,960 
2,620 

az,645 
4.36Z 
3»ao7 
8,3a8 
988 

3,006 

Btman  of  tlw  CcnnM. . . 

Z3,  z6x 
3,097 
•.440 

«7,803 
3.087 

Const  md  Geodetic  Survey. ......  . 

Btxreati  of.PishericB 

Btire«a  of  Foreign  and  Domestic 

Bureaa  of  Lit^ithouMS 

Btireaa  of  NaTifatiao 

3.102 
6,623 

tf iir^fm  ov  ^rTflin^^fQS 

Sfcamboat-Inspcction  Service 

2,088 

Totil  ,, 

1,038 

1,945 

1,19a 

6i,30Z 

61,70a 

54.407 

Bwcra  or  ofllce* 

Copies  printed  for  Department 

Co8t.6 

i»xs 

Z9z6 

Z9Z7 

1915 

1916 

Z9Z7 

Office  of  the  Secretary 

157, a5o 
5a4»625 
55. 060 
68,200 

2,108,460 

•58,300 

55.900 

153.400 

372.600 

261,850 

i,43a.9«o 

79.7SO 

X7i»350 

4»359»aoo 

35«, 175 

59.950 

•OS.  050 

204,800 

183, 550 
645, 150 
Z09, 300 
339,700 

2,4ZZ,450 
270,800 
5a, 750 
138,300 
293. aoo 

16, 055- 39 
97.830.49 
2Z,630.72 
zz,902.88 

98,937. 7« 
2S, z88.  70 
xa,Z54.79 
19,408.79 
8,  s'l-aa 

$6,331.07 
54,a83.37 
22, 2z8. 7X 
10,339.36 

iao,459.oi 
2Z,646.99 
17.483.47 
a8, 209. 20 
8,062.35 

$7,157.60 

Dureag  of  the  Caunis 

9a,  56a.  23 
25,577.94 

Coast  and  Geodetic  Survey 

Bureaa  of  Fisheries 

xz,68z.49 
1x4,937.10 

Borean  of  Foreicn  and  Domestic 

Bureau  of  Lighthouses 

z8, 720*  83 

Bureau  of  Navigatioo 

14, 303. 72 

2Z,202.  22 

9.870.44 

Total 

3,753i795 

7,ia4,035 

4, 444^200 

3oz,620.69 

289,033.53 

3z6yOZ9>57 

a  In  1915  the  Bureau  of  Corporations  (wUdi  has  since  been  merged  in  the  Federal  Trade  Commission) 
Issued  10  publications,  containing  2.550  pages,  of  whidi  24.Z00  copies,  costing  $Z4,3Z9.65.  were  printed. 
These  figures,  however,  are  excluded  from  this  table  and  from  computations  based  on  figures  therein  in 
order  to  reach  more  accurate  comparisons  in  the  work  of  the  other  bureaus  and  the  Department  as  a  whole. 

*  Figures  relate  to  publications  actually  delivered  to  the  Department  during  the  year;  consequently  they 
do  not  agree  with  similar  figtu'es  in  a  preceding  table  giving  the  cost  of  work  done  by  the  Government 
Printing  Office  during  the  fiscal  year.  Frequently  the  cost  of  a  publication  is  charged  against  allotments 
fsrtwo  or  more  fiscal  years. 

During  the  last  fiscal  year  3,593,563  publications  and  printed 
circulars  of  the  Department  were  distributed  to  the  public  through 
the  Division  of  Publications,  compared  with  3,648,311  during  the 
fiscal  year  1916,  a  decrease  of  54,748.  Of  the  total  number 
distributed  in  191 7,  3,154,108  were  wrapped  and  mailed  by  the 
Superintendent  of  Documents  and  439,455  by  the  Division  of 
Publications.    Those  wrapped  and  mailed  by  the  Superintendent 


Digitized  by 


Google 


46  REPORT  OP  THE  SECRETARY  OP  COMMERCE. 

of  Documents  comprised  a  mailing-list  distribution  of  2,479,240 
and  a  distribution  in  response  to  individual  requests  of  674,868. 

There  were  received  and  acted  on  during  the  year  106,301  mis- 
cellaneous requests,  calling  for  891,971  copies  of  publications, 
compared  with  104,833  requests,  calling  for  605,1 10  copies,  in  1916. 
This  was  an  average  of  354  requests  and  2,973  publications  for 
each  working  day,  against  an  average  of  349  requests  and  2,017 
publications  during  the  preceding  year. 

The  Department  has  established  a  number  of  mailing  lists  for 
use  in  sending  typewritten  or  multigraphed  information,  as  well 
as  publications,  to  persons  interested  in  its  various  activities. 
These  are  maintained  in  the  Division  of  Publications.  On  July  i, 
191 7,  there  were  in  the  Division  352  lists,  containing  278,442 
names,  compared  with  348  lists,  with  267,939  names,  a  year  ago. 
Dining  the  year  31,736  names  were  added  to  the  lists  and  21,233 
were  dropped  from  them;  also  34  new  lists  were  established  and 
30  were  discontinued.  There  was,  therefore,  a  net  increase  for 
the  year  of  4  lists  and  10,503  names.  More  than  8,000  changes  of 
address  of  persons  on  existing  mailing  lists  were  also  made. 

Stencils  or  plates  are  in  use  for  343  lists,  with  265,757  names,  of 
which  the  stencils  or  plates  for  242  lists,  with  193,256  names,  are 
preserved  in  the  Division  and  those  for  loi  lists,  with  72,501 
names,  are  kept  in  the  office  of  the  Superintendent  of  Documents. 
For  9  lists,  comprising  12,685  names,  address  plates  have  not  been 
embossed,  the  lists  being  preserved  in  card  form  only. 

The  191 6  high  record  of  sales  by  the  Superintendent  of  Docu- 
ments of  the  Department's  publications  was  mdntained  in  191 7. 
In  each  of  these  years  receipts  from  such  sales  were  practically 
double  those  of  any  prior  year.  Tentative  figines  obtained  from 
the  Superintendent  of  Docimients  show  that  for  the  year  ended 
June  30,  1917,  122,965  copies  of  reports  and  pamphlets  issued  by 
the  Department  were  disposed  of  by  his  office  through  miscellan- 
eous sales  and  3,402,430  copies  by  annual  subscriptions,  a  total 
of  3*525,395  copies.  The  figm-es  for  1916  were  89,768,  3,280,888, 
and  3,370,656,  respectively.  The  increases  were,  in  miscellaneous 
sales,  33,197  copies;  in  subscriptions,  121,542  copies;  and  in  the 
total,  154,739  copies. 

Receipts  from  both  sales  and  subscriptions  were  $43,437.06  in 
1917  and  $44,242.06  in  1916,  a  decrease  of  $805.  There  were  re- 
ceived from  miscellaneous  sales  $23,713.20  in  1917  and  $17,73397 
in  1916,  an  increase  of  $5,979.23,  and  from  subscriptions  $19,723.86 
in  1917  and  $26,508.09  in  1916,  a  decrease  of  $6,784.23. 
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The  figures  show  an  increase  in  the  number  of  copies  sold  but  a 
decrease  in  the  total  receipts  therefrom.  The  decrease  in  receipts 
is  accounted  for  entirely  by  the  smaller  number  of  subscriptions 
received  during  the  year  for  the  daily  Commerce  Reports  (of 
which  there  were  only  7,280  in  1917  compared  with  9,920  in  1916, 
or  a  decrease  of  2,640,  at  $2.50  each) ,  which  in  turn  was  due  largely 
to  conditions  brought  about  by  the  war.  The  apparent  inconsis- 
tency shown  by  a  decrease  in  the  receipts  in  the  face  of  an  increase 
in  the  number  of  copies  disposed  of  is  attributable  to  the  fact 
that  many  subscriptions  received  dining  191 6  ran  well  into  the 
succeeding  year. 

The  Department  gives  wide  publicity,  through  newspaper  adver- 
tisements, to  proposed  contracts  for  materials  and  supplies.  The 
following  statement  shows  the  cost  of  this  advertising  for  several 
years: 


Fiscal  year. 


Advertise- 
ments in- 
serted. 


Authorities 

to  publish 

issued. 


Insertions 
authorized. 


Total  cost. 


19x0. 
Z9XX.. 
X9xa. 
X9U. 
1914. 
t9«S. 
1916. 
19x7. 


49 
26 
27 
33 
IS9 

336 

333 
937 


338 
86 

ZI3 

153 
536 
797 
73  a 

708 


71S 

a6o 

a9S 

434 

x,4o8 

a»i43 

2»037 

1,816 


$1,731.36 

439- 40 

531-38 

660.46 

1,968.41 

3*058.14 

3, 584- 88 

03,  Z9X.07 


a  Pignrcs  subfect  to  slight  revision,  owing  to  a  few  estimates  of  cost  having  been  made  in  cases  where 
(  have  delayed  rendering  biUs. 


Work  of  the  Solicitor's  Office. 

Diu-ing  the  fiscal  year  ended  Jime  30,  191 7,  267  contracts, 
totaling  $3,246,700,  together  with  22  contracts  of  indeterminate 
amounts;  50  leases,  amomiting  to  $62,515;  20  revocable  licenses, 
amounting  to  $6,249 ;  44  insurance  policies,  in  the  sum  of  $829,865 ; 
7  deeds,  in  the  sum  of  $4,200;  180  contract  bonds,  amounting  to 
$281,058;  and  104  official  bonds,  amoimting  to  $651,000,  were 
examined  (approved,  disapproved,  drafted,  redrafted,  or  modified). 

The  niunber  of  legal  opinions  rendered,  formal  and  informal 
(memorandtun) ,  totaled  404.  Legislative  matters  handled  which 
concern  the  Department  of  Commerce  (drafting  and  redrafting  of 
bills,  reports  relative  thereto,  etc.)  numbered  349.  In  addition, 
1 ,652  miscellaneous  matters,  embracing  everything  submitted  for 
the  advice  or  suggestion  of  the  Solicitor,  or  for  the  formulation 
of  departmental  action,  not  included  in  the  foregoing  items,  were 
handled  by  this  office. 
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It  would  not,  however,  be  correct  to  dismiss  the  work  of  the 
Solicitor's  oflSce  with  the  above  brief  statement.  The  Solicitor 
has  on  a  number  of  occasions  served  as  Acting  Secretary  of  the 
Department,  involving  the  review  and  signing  of  many  important 
papers.  He  has,  in  addition,  ably  and  successfully  represented 
the  Department  in  ntunerous  important  conferences  and  negotia- 
tions. His  office  has  been  called  upon  for  conjfidential  inquiries 
which  have  been  well  and  wisely  made.  All  legislation  affecting 
the  Department  is  reviewed  by  the  Solicitor  and  many  measures, 
not  only  of  departmental  but  of  general  public  importance,  have 
been  drafted  in  his  office.  The  entire  force  is  one  which  constitutes 
a  valuable  and  effective  part  of  the  Department. 

Motor  Vehicles. 

The  motor-vehicle  equipment  of  the  Department  in  the  District 
of  Columbia  consists  of  one  motorcycle  and  two  trucks  operating 
from  the  Commerce  Building  and  two  trucks  operating  from  the 
Bureau  of  Standards.    The  outfit  has  demonstrated  its  worth. 

The  motorcycle  is  used  for  special  deliveries.  It  has  traveled 
3,752  miles  during  the  fiscal  year  at  a  maintenance  cost  of  $0,014 
per  mile. 

The  1,500-pound  and  2,000-pound  trucks  quartered  in  the 
Commerce  Building  covered  11,327  and  9,074  miles,  respectively, 
during  the  fiscal  year,  the  former  being  operated  at  a  cost  of 
$0,055  P^r  ^1^  2^d  the  latter  at  a  cost  of  $0,057  per  mile. 

The  advanced  price  of  gasoline,  tires,  and  other  equipment 
diuing  191 7  increased  maintenance  cost  fully  45  per  cent.  The 
following  table  stunmarizes  the  operation  and  maintenance  cost 
of  the  equipment  housed  in  the  Commerce  Building: 


. 

X. 500- 
pound 
truck. 

trudc. 

Motorw 
cycle. 

Milease 

x«»327 

39-05 
969 

11.68 

9.074 
304 

.9.84 
847 

i».7i 

3»7Sa 

34s 

15-50 

97 

38.68 

Operatiiis  days 

Average  miles  per  diem 

Gasoline  consumption  (gaUoos) 

If  lies  per  gallon  erf  gasoline w . 

Operating  expenses: 

Tires  and  tubes 

14-45 
9-54 
6.65 
X93-58 
"•39 
85.00 
41.74 

ti94-93 
8.30 
34-79 

X3.  Z4 

169.  II 

7.95 
11.47 
aa.07 

Repairs  to  tires  and  tubes 

Eouipment 

I0.80 

Gasoline 

19.38 
«-3» 
15- a8 
17.0s 

Cylinder  oil 

Repairs  to  machines 

Rephceinents 

634.99 

518.08 
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The  trucks  operated  from  the  Bureau  of  Standards  performed 
service  as  follows: 


I,00O* 

pound 
trade. 


a.ooo- 

poimd 
track. 


HOMCe 

Avcmce  miles  per  month 

GMoliiie  coosumptko  (gaUoas) 
Milet  per  galkm  d  cuoUne 


",873 

989 

990.50 

za.90 


7.0S3 

S88 

878.50 

8.05 


Stock  and  Shipping  Section. 

There  were  received  and  filled  by  the  stock  and  shipping  sec- 
tion during  the  year  7,954  requisitions  for  supplies  of  all  kinds, 
3,336  for  the  offices  and  biu-eaus  of  the  Department  in  Washing- 
ton, and  4,618  for  the  outside  services. 

To  fill  the  4,618  requisitions  for  the  outside  services  required 
the  packing  and  shipping  of  6,840  pieces,  weighing  194,703  poimds, 
or  over  97  tons. 

The  following  table  shows  the  number  of  books  and  blanks 
sent  to  each  of  the  outside  services  diuing  the  year: 


Service. 


Cmtanw  Semce: 

Genem! 

,    NewYocle 

Sbippins  Service. 

Radio  Setvice 

Stcunboat-Inspection  Seivice, 


Blank 


7i5»6 

56 

6,538 

aa7 

376,357 


Blank 
(ornur 


851, 140 
63,aoo 
«a6,573 
»33»649 
668,399 


Service. 


Ligfathotiae  Service. 
Fisheries  Service. . . 
Miscellaneous 

•       Total 


Blank 
books. 


Z6, ZZ3 
330 
X30 


307,056 


Blank 
(onns. 


J,09x»8a3 

480,581 

66,680 


3,481,945 


The  following  table  gives  the  quantity  of  each  class  of  printed 
Stationery  suppUed  during  the  year: 


Envelopes 6, 287, 686 

Lettexlieads 686,000 

Memofaodum  sheets a,  091, 600 

Embossed  letteilieads. z4)5oo 

Embossed  envelopes 5, 600 

Stenographers'  notebooks ^,241 


Blank  books 4,94^ 

Blank  fonns 188, 674 

Index  cards 975, 100 

Guide  cards 92, 530 

Vertical  folders 80, 250 

Continuation  sheets 565,  500 


In  addition  to  the  foregoing  there  were  placed  with  the  con- 
tractors 514  orders  for  6,410,186  envelopes,  costing  $8,042.63,  of 
which  5,219,186  were  used  by  the  offices  and  bureaus  of  the 
Department  located  in  Washington  and  1,191,000  were  used  by 
the  outside  services. 
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Exhibits. 

The  Department  made  an  exhibit  of  its  work  on  the  occasion  of 
the  fifth  annual  meeting  of  the  Chamber  of  Commerce  of  the 
United  States  January  30-February  2,  191 7.  The  Bureaus  of  the 
Census,  Foreign  and  Domestic  Commerce,  Standards,  Fisheries, 
and  Lighthouses  made  appropriate  exhibitions  at  the  Industrial 
Exposition  and  Export  Conference  at  Springfield,  Mass.,  June 
23-30*  1917- 

Authority  to  Make  Purchases  not  Exceeding  $25  Without  Obtaining 
Proposals. 

Yoiu-  attention  is  again  invited  to  the  fact  that  Congress  has  not 
waived  the  application  of  section  3709  of  the  Revised  Statutes  to 
any  purchase  or  service  rendered  for  the  Department  when  the 
aggregate  amount  involved  does  not  exceed  the  sum  of  $25. 

Section  3709  reads: 

All  purchases  and  contracts  for  supplies  or  services,  in  any  of  the  Departments  of 
the  Government,  except  for  personal  services,  shall  be  made  by  advertising  a  suffi- 
cient time  previously  for  proposals  respecting  the  same,  when  the  public  exigencies 
do  not  require  the  immediate  delivery  of  the  articles,  or  performance  of  the  service. 

My  last  report  said: 

In  the  estimates  submitted  to  Congress  for  the  current  fiscal  year,  this  Department 
requested  authority  to  make  pttrchases  not  exceeding  $25  without  complying  with 
this  provision  of  law,  but  the  request  was  not  given  favorable  consideration.  During 
the  fiscal  year  ended  June  30,  1916,  the  Chief  Clerk's  Office  issued  244  sets  of  proposals 
involving  purchases  not  exceeding  $25  each.  The  average  cost  of  each  purchase 
amotmted  only  to  $7 .33 .  The  number  of  proposals  sent  out  for  each  purchase  averaged 
4.  *.  *  *  The  clerical  labor  of  writing,  comparing,  mailing,  listing,  receiving, 
tabulating,  and  writing  awards  on  these  proposals  involved  an  expendlttu'e  almost 
as  great  as  the  cost  of  the  articles  purchased.  No  modem  business  concern  would 
tolerate  a  system  where  the  purchase  cost  bears  such  a  relative  value  to  the  cost  of 
the  goods  purchased.  The  general  merit  of  the  provision  of  section  3709  is  admitted, 
but  its  requirements  serve  no  useful  ptupose  when  applied  to  the  laige  number  of 
small  purchases  that  are  necessary.  Congress  has  recognized  the  wisdom  of  removing 
small  purchases  from  the  requirements  of  this  section  by  provisbns  similar  to  the  one 
requested  by  this  Department  which  were  enacted  into  the  laws  applying  to  the 
Department  of  Agriculture  and  the  Dbtrict  of  Coltunbia. 

During  the  fiscal  year  ended  Jime  30,  191 7,  the  Chief  Clerk's 
Ofl&ce  issued  312  sets  of  proposals  involving  purchases  not  exceed- 
ing $25.  The  average  cost  of  each  purchase  amounted  to  $8.05. 
The  present  procedtu-e  is  wasteful  and  gets  no  result  sufficient  to 
warrant  the  outlay. 
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Search  for  ^^Eroonland"  Crew  Continued. 

The  Department  has  tried  throughout  the  year  to  locate  those 
members  of  the  crew  of  the  steamer  Kroonland  who,  in  October, 
1913,  assisted  in  rescuing  the  passengers  of  the  btmiing  steamer 
VoUumo,  but  have  not  yet  received  the  medals  awarded  them  by 
Congress.  Two  of  the  crew  were  found.  Alphons  Roll  wrote 
the  Department  from  Galveston,  Tex.,  in  January,  requesting 
that  his  medal  be  sent  to  him.  He  received  it  through  the  Steam- 
boat-Inspection Service  officials  at  Galveston.  During  Decem- 
ber, Frank  von  Hymmen  was  located  through  the  American  consul 
general  at  Antwerp,  Belgitun,  who  stated  that  Von  Hymmen  was 
in  the  German  army,  on  the  western  front.  The  medal  was 
delivered  to  him  through  the  Department  of  State. 

Medals  are  still  on  hand  for  delivery  to  the  following:  Heike 
M.  P.  Janssen,  Gerard  Frans  Borrenbo-g,  Franz  Quednau,  Henri 
Guelinckx,  Heinrich  Schaub,  Desir6  Auguste  Coopman,  Ernst 
Benecke,  Petrus  Stobbelaar,  I^on  Coppens,  Gustav  Ebling,  and 
August  Friedrich  Reckziigel. 

Department  Library. 

The  number  of  volumes  in  the  Department  library  on  Jime  30, 
191 7,  was  over  105,000,  as  against  103,000  a  year  ago.  Approxi- 
mately 3,550  volumes  were  discarded,  in  this  way  making  room 
for  new  material. 

One  thousand  one  hundred  and  twenty-two  trade  and  technical 
jotunals  are  received  in  the  library.  Many  of  these  journals  are 
sent  regularly  to  the  officials  or  persons  engaged  in  special  lines  of 
work. 

Typewriter  Purchasea. 

The  Department  purchased  during  the  year  319  typewriters 
217  for  use  in  the  District  of  Columbia  and  102  for  the  outside 
services.  The  total  cost  was  $21,177.75.  The  allowance  for  old 
machines  given  in  exchange  was  $3,309.50,  making  an  outlay  for 
new  machines  of  $17,868.25,  an  average  price  of  $56.01  paid  for 
each  machine. 

First-Aid  Outfits  in  Commerce  Building. 

First-aid  outfits  were  installed  in  the  Commerce  Building,  pur- 
suant to  authority  given  by  Congress  for  such  purchase  in  the 
appropriation  act  approved  March  3,  191 7. 
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Purchase  of  Dutch  Harbor,  Alaska,  Recommended. 

I  renew  the  recommendation  on  pages  179  and  180  of  my  report 
for  1915  and  page  53  of  my  report  for  1916  that  the  Government 
negotiate  to  purchase  Dutch  Harbor,  the  abandoned  village  of 
the  North  American  Commercial  Co.  in  Alaska.  The  condition 
described  in  my  191 5  reports  stiU  prevails,  and  the  suggested  pur- 
chase would  be  of  profit  to  the  Government. 

Foundation  for  the  Promotion  of  Industrial  Peace. 

The  special  committee  appointed  by  the  trustees  of  the  Founda- 
tion for  the  piupose  of  investing  its  funds,  from  time  to  time^ 
imder  date  of  October  9, 191 7,  directed  the  treasurer  of  theFounda- 
tion,  the  American  Sectuity  &  Trust  Co.,  of  this  city,  to  invest 
$6,500  of  the  cash  on  hand  in  the  Second  Liberty  Loan  4  per  cent 
bonds  of  $500  denominations.  The  condition  of  this  fund  on 
October  22,  191 7,  was  as  follows: 

Securities: 

Baltimore  &  Ohio  Railroad  Co.  4  per  cent  gold  bonds  due  July  x ,  Z94S. .  $io»  00a  00 

Subscription  to  the  Second  liberty  Loan  4  per  cent  bonds 6, 50a  00 

City  of  New  York  4K  per  cent  corporate  stocks,  due  May  i,  1957 50, 00a  00 

Total  securities 46,  soa  00 

Cash  on  hand,  income  account. 995. 68 

Grand  total 46, 795. 6B 

At  a  meeting  of  the  special  committee  appointed  by  the  trustees 
of  the  Foimdation,held  in  the  Office  of  the  Secretary  of  Commerce 
on  January  16,  191 5,  the  following  resolution  was  tmanimously 
adopted: 

Resolved,  That  the  Congress  be  petitioned  to  permit  the  return  to  the  Honorable 
Theodore  Roosevelt  of  the  Noble  Peace  Prize  Ftmd,  as  it  may  stand  in  securities  and 
cash  at  the  time  when  the  transfer  is  made,  and  for  authority  to  dissolve  the  Founda- 
tion for  the  Promotion  of  Industrial  Peace. 

Resolved,  That  the  special  committee  have  authority  to  attend  to  all  details  grow- 
ing out  of  the  foregoing  resolution. 

In  accordance  with  the  provisions  of  this  resolution,  the  Solicitor 
of  the  Department  prepared  bills  to  dissolve  the  foundation  and 
return  the  f imds  to  the  donor.  These  bills  have  been  introduced 
in  each  session  of  Congress  for  the  past  two  years,  but  no  action 
has  been  taken  upon  them. 

Status  of  Proposed  Legislation  Affecting  the  Department. 

At  my  suggestion,  a  number  of  bills  were  prepared  and  intro- 
duced at  the  last  session  of  the  present  Congress,  but  owing  to  the 
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fact  that,  as  a  general  rule,  only  emergency  meastires  were  con- 
sidered, none  of  these  bills  so  introduced  have  as  yet  been  enacted 
into  law,  though  five  of  them  were  passed  by  the  Senate,  viz: 

S.  1544,  To  provide  for  appeals  from  decisions  of  local  inspectors  of  steam  vessels 
and  for  other  purposes. 

S.  1545,  To  amend  the  act  of  March  3,  1913,  entitled  "An  Act  to  regulate  officering 
and  manning  ci  vessels  subject  to  the  inspection  laws  of  the  United  States." 

S.  1546,  To  permit  the  use  of  refined  products  of  petroleum  as  stores  on  steam  vessels 
carrying  passengers. 

S.  1547,  To  amend  section  5  of  the  motor  boat  law,  approved  June  9,  1910. 

S.  1549,  To  require  numbering  and  recording  of  imdocumented  vessels. 

The  following  legislation  is  pending  in  the  House  and  Senate: 

To  promote  export  trade. 

To  provide  for  the  retirement  of  officers  and  employees  of  the  Bureau  of  Lighthouses 
and  the  Lighthouse  Service. 
To  regulate  the  salaries  of  keepers  of  lighthouses. 
To  authorize  aids  to  navigation  and  for  other  works  in  the  Lighthouse  Service. 

Among  the  other  important  measiu-es  introduced  affecting  the 
Department  were  the  following: 

To  amend  section  4414  of  the  Revised  Statutes  of  the  United  States,  relating  to  the 
appointment  of  local  and  assistant  inspectors  of  steam  vessels. 

Extending  the  benefits  of  care  and  treatment  by  the  Public  Health  Service  to 
seamen  on  vessels  used  in  the  service  of  the  United  States. 

Ratifying  the  compact  and  agreement  between  the  States  of  Oregon  and  Washington 
regarding  concurrent  jurisdiction  of  the  waters  of  the  Columbia  River  and  its  tribu- 
taries in  connection  with  regulating,  protecting,  and  preserving  fish. 

For  the  protection,  regulation,  and  conservation  of  the  fisheries  of  Alaska  and  for 
other  purposes. 

To  establish  fish-hatching  and  fish-cultural  stations  in  the  States  of  Alabama, 
California,  Louisiana,  Florida,  Georgia,  South  Carolina  or  North  Carolina,  Maryland  or 
Virginia,  Oregon  or  Washington,  Texas,  Oklahoma,  Illinois,  Washington,  Arizona, 
New  Mexico,  Michigan,  Idaho,  Missouri,  Pennsylvania,  Delaware  or  New  Jersey,  and 
Minnesota. 

To  protect  and  conserve  the  halibut  fisheries  of  the  Pacific  Ocean,  to  establish  closed 
seasons  in  halibut  fishing  in  certain  waters  thereof,  and  to  restrict  the  landing  of  halibut 
in  the  United  States  of  America  and  the  Territory  of  Alaska  during  the  closed  seasons 
established. 

To  provide  for  the  appointment  of  certain  assistant  inspectors  of  the  Steamboat^ 
Inspection  Service  to  ports  where  they  are  actually  performing  duty  but  to  which  they 
ate  at  present  detailed. 

To  provide  for  the  appcnntment  of  xx  supervising  inspectors,  Steamboat-Inspection 
Service,  in  lieu  of  10. 

To  amend  section  X3  of  an  act  entitled  "  An  Act  to  promote  the  welfare  of  American 
ynwiym  in  the  merchant  marine  of  the  United  States,  to  abolish  arrest  and  imprisonment 
as  a  penalty  for  desertion  and  to  secure  the  abrogation  of  treaty  provisions  in  relation 
thereto;  and  to  promote  safety  at  sea,"  approved  March  4,  1915. 

To  dissolve  the  Fotmdation  for  Promotion  of  Industrial  Peace. 

To  amend  section  4437  (rf  the  Revised  Statutes  of  the  United  States  relating  to 
working  steam  pressure  idlowable  on  boilers  on  steam  vessels,  and  section  4418  of  the 
Revised  Statutes  of  the  United  States  relating  to  hydrostatic  tests  of  steam  boilers. 
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To  amend  sections  440a,  4404,  and  4414  of  the  Revised  Statutes  of  the  United  States 
relating  to  the  Steamboat-Inspection  Service. 

To  amend  an  act  to  regulate  navigation  on  the  Great  Lakes  and  other  connecting 
and  tributary  waters  by  allowing  steam  fog  signals  to  be  used  by  vessels  at  anchor. 

To  repeal  that  provision  of  an  act  approved  Jime  7, 1906,  entitied  **  An  Act  to  amend 
section  7  of  an  act  entitied '  An  Act  to  provide  for  a  permanent  census  office '  approved 
March  6,  1909/ '  which  authorizes  the  Director  of  the  Census  to  collect  decennial  sta- 
tistics relating  to  express  business. 

To  provide  for  the  registry  of  officers,  clerks,  and  employees  in  the  Federal  service 
and  for  other  purposes. 

Authorizing  and  directing  the  Director  of  the  Census  to  collect  and  publish  statistics 
of  State  finance. 

Authorizing  the  Director  of  the  Census  to  employ  temporary  clerks,  etc. 

Authorizing  the  Director  of  the  Census  to  furnish  certified  copies  of  population 
and  agricultural  returns. 

To  amend  an  act  of  March  3,  X9X3,  entitied  "An  Act  to  r^;ulate  the  officering  and 
manning  of  vessels  subject  to  the  inspection  laws  of  the  United  States. ' ' 

It  is  hoped  that  the  above  bills  will  be  passed  at  the  next  session 
of  Congress,  as  they  are  all  important  measures  and  in  every 
way  advisable. 

At  its  last  session,  as  emergency  measures,  Congress  passed 
acts  authorizing  the  transfer  of  the  vessels  and  personnel  of  the 
Lighthouse  Service  and  the  Coast  and  Geodetic  Survey  of  this 
Department  to  the  War  and  Navy  Departments. 

Underpaid  Officials  of  the  Department. 

I  again  emphasize  the  moral  obligation  which  exists  to  pay 
the  Supervising  Inspector  General  of  the  Steamboat-Inspection 
Service  and  the  Commissioner  of  Navigation  salaries  equal  to 
those  paid  to  other  bureau  chiefs  in  the  Department  bearing  no 
heavier  responsibilities.  Congress  has  within  the  last  few  years 
greatly  added  to  the  burdens  and  responsibilities  of  these  two 
officers.  If  they  were  fairly  paid  before  these  duties  were  added 
to  them,  then  they  are  performing  these  added  duties  substantially 
without  compensation.  On  page  220  of  my  report  for  1916  I 
showed  that  a  series  of  laws  have  imposed  upon  the  Navigation 
Service  at  least  double  the  amoimt  of  work  heretofore  required 
of  it.    For  this  added  labor  nothing  is  paid. 

In  Appendix  C  the  subject  of  the  salaries  of  lighthouse  inspec- 
tors is  treated  in  detail.  These  officers  are  now  paid  less  than  are 
others  of  similar  technical  standing  and  responsibiUty.  A  pro- 
vision authorizing  the  increase  of  pay  for  these  inspectors  (except 
the  third  district,  now  paid  $3,600)  to  not  over  $3,000  per  annum 
was  favorably  reported  by  the  Committee  on  Interstate  and 
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Foreign  Commerce  of  the  House  of  Representatives  in  the  Sixty- 
fifth  Congress  and  by  the  Senate  Committee  on  Commerce  in  the 
Sixty-fourth  Congress.  The  item  was  included  in  the  lighthouse 
bill  as  passed  by  the  Senate  in  that  Congress.  It  is  not  a  favor 
that  is  asked  for  these  inspectors,  but  justice  only.  Under  like 
conditions  any  private  employer  able  to  do  so  would  grant  the 
reasonable  recompense  asked. 

Extension  of  Commercial  Attach^  Service. 

The  Bureau  of  Foreign  and  Domestic  Commerce  will  ask  from 
Congress  an  increase  in  the  number  of  commercial  attach^. 
Similar  request  was  made  last  year,  but  was  not  granted.  The 
matter  is  one  of  present  urgency.  This  is  the  fit  time.  There  is  a 
definite  call  for  the  enlargement  of  this  work,  which  has  been 
greatly  successful.  Delay  means  neither  gain  nor  saving,  but  only 
loss.  Every  week  in  which  we  fail  to  develop  sentiment  abroad 
favoriable  to  American  products  to  the  fullest  possible  extent  by  a 
su£5cient  working  force  is  time  wasted  and  opportimity  lost. 

The  law  providing  clerks  for  attaches  limits  them  to  one  in 
each  case  at  a  salary  not  to  exceed  $1,500  a  year.  This  rigid  re- 
quirement is  a  mistake  and  has  worked  harm.  More  flexible 
authority  should  be  given  to  adjust  the  clerical  force  to  the  actual 
needs.  In  China,  for  example,  the  commercial  attach^  must  have 
one  Chinese  clerk  as  well  as  an  American  one.  He  can  not  do  his 
work  without  both.  In  Russia,  imder  peculiarly  exigent  condi- 
tions, two  and  at  times  three  assistants  are  absolutely  required  if 
the  work  is  to  be  done.  There  are  places  where  $1,500  a  year  is 
sufiBcient — ^places,  perhaps,  where  less  would  serve  the  pinpose — 
and  there  are  places  also  (Russia  is  one  of  them)  where  $1,500  a 
year  is  quite  insufficient. 

Effect  on  Department  of  Increased  Cost  of  Materials  and  Labor. 

Throughout  the  year  the  Department  has  been  embarrassed  by 
the  high  prices  of  all  materials  and  of  labor.  Acting  under  a 
fixed  appropriation  with  prices  rapidly  advancing,  it  has  been  at 
times  impossible  to  maintain  crews  at  their  full  force  or  to  pro* 
vide  the  necessary  equipment  for  the  work  in  the  marine  services 
of  the  Department.  The  facts  will  be  submitted  to  Congress  in 
the  belief  that  they  will  recognize  conditions  so  well  and  widely 
known  and  provide  the  means  of  dealing  with  them. 
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Measures  for  Promoting  Foreign  Trade. 

The  Department  earnestly  hopes  for  the  passage  early  in  the 
coming  session  of  the  so-called  Webb  bill  (H.  R.  2316),  now  pend- 
ing in  the  Senate.  This  measture  will  have  an  important  bearing 
in  promoting  our  foreign  commerce.  It  will  strengthen  one  of 
the  weakest  points  in  our  foreign  trade  and  will  give  confidence  to 
many  a  manufacturer  and  merchant  to  undertake  foreign  busi- 
ness from  which  now,  for  lack  of  the  authority  this  measure  will 
give,  he  feels  himself  excluded. 

This  country  now  holds  the  greatest  reserve  of  gold  the  world 
has  ever  seen.  It  is  a  great  economic  prize.  On  it,  as  a  secure 
base,  rests  our  national,  State,  municipal,  corporate,  and  private 
credits.  Let  it  be  seriously  diminished  and  the  volume  of  credits 
that  we  can  give  is  thereby  diminished  also.  There  are  but  few 
ways  in  which  this  reserve,  based  on  which  our  credits  depend, 
can  be  adequately  protected  from  economic  attack.  Among  these 
methods  are  loans  abroad,  investments  abroad,  sales  abroad,  serv- 
ices abroad.  By  one  or  another  of  these  methods  or  by  combina- 
tions of  them  we  can  keep  the  current  of  exchange  so  flowing  that 
our  gold  reserve  may  resist  serious  diminution.  In  so  doing  we 
conserve  our  power  to  give  credit,  which  is  to  say  our  power  to  do 
business  on  a  large  scale.  This  means  employment,  activity,  occu- 
pation. We  are  becoming  accustomed  to  loans  abroad.  We  are 
beginning,  but  as  yet  only  beginning,  to  make  investments  abroad 
on  any  considerable  scale.  We  are  not  yet  rendering  services 
abroad  on  a  large  scale,  such  as  insurance  or  transportation.  We 
must  hold  as  fully  as  we  can  the  volume  of  our  foreign  commerce 
intact.  If  we  fail  to  take  these  economic  movements  at  their  true 
value,  the  result  will  be  upon  our  own  heads  and  we  shall  only 
have  ourselves  to  blame.  We  may,  indeed,  continue  as  a  going 
concern,  but  we  can  not  hold  a  place  of  financial  and  industrial  and 
commercial  power  in  the  world  unless  we  keep  the  credit-giving 
power.  This  situation  is  comparatively  new  to  Americans;  it  has 
come  upon  us  suddenly;  it  has  risen  out  of  the  shock  of  war.  It 
is  the  more  necessary  therefore  to  make  it  plain  that  if  we  would 
prosper  to  the  full  we  can  no  longer  think  the  thoughts  of  former 
days  of  relative  isolation.  We  are  in  the  family  of  a  financial 
and  commercial  world,  and  if  we  would  keep  our  place  and  influ- 
ence therein  we  must  play  our  due  part  as  one  of  the  family. 
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The  establishment  of  free  ports  at  strategic  points  on  our  coast 
would  be  a  potent  factor  in  maintaining  and  extending  our  foreign 
trade.  Properly  placed,  constructed,  equipped,  organized,  and 
operated,  they  would  add  to  the  employment  of  labor  and  to  the 
returns  of  capital.  By  industries  and  warehouses  located  in  the 
free-port  areas,  the  cost  of  duty  on  materials  used  in  the  manu- 
facture of  articles  exported  from  those  ports  wotdd  be  reduced, 
the  cost  of  cartage  might  be  substantially  eliminated,  the  expense 
of  railway  transportation  could  be  lessened.  The  opportunity 
for  use  of  our  inland  waterways  could  be  improved  and  goods 
could  thus  be  manufactured  for  export  on  the  water  front  in  such 
way  as  to  save  much  expense.  Any  who  may  fear  that  there  will 
be  difficulty  in  readjusting  our  costs  to  meet  foreign  competition 
after  the  war  should  become  advocates  of  free  ports,  because 
through  the  establishment  of  industries  in  such  ports  it  will  be 
possible  to  save  economic  wastes  which  weigh  heavily  against  us 
but  which  under  our  present  system  are  imavoidable.  The 
processes  of  manuf actming  for  export  would  be  greatly  simplified 
when  they  involved  the  use  of  foreign  dutiable  materials  and  the 
procedure  imder  the  customs  law  could  be  made  more  easy  not 
only  without  risk  of  losing  revenue,  but  with  possible  gain  to  the 
taxable  values  of  the  country. ' 

Tin  Smelting  in  the  United  States. 

In  my  last  annual  report  brief  mention  was  made  of  the  estab^ 
lishment  of  a  tin-smelting  industry  in  this  cotmtry .  It  is  a  pleasture 
to  report  considerable  progress  in  this  industry  during  the  past 
year.  The  American  Smelting  &  Refining  Co.  hopes  to  be  pro- 
ducing pig  tin  from  Bolivian  ores  at  the  rate  of  900  tons  per  month 
by  December  i,  191 7,  and  the  Williams  Harvey  Corporation  has 
bought  land  on  Mfll  Basin,  Jamaica  Bay,  N.  Y.,  and  is  now  erect- 
ing there  a  smelter  which  is  expected  to  commence  operations 
early  in  1918,  and  to  utilize  Bolivian  tin  ores. 

Oiie  of  the  most  gratifying  features  of  this  new  industry  is  the 
fact  that  the  product  has  been  f otmd  satisfactory  by  tin-plate  mills 
which  have  heretofore  used  Straits  tins  almost  exclusively.  As 
our  food  supply  is  so  dependent  upon  our  supplies  of  tin  plate, 
the  advants^  of  utilizing  tin  smelted  here  from  American  ores  is 
manifest. 
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Commercial  Wastes. 

It  has  been  a  pleasure  throughout  the  year  to  cooperate  with 
the  Commercial  Economy  Board  of  the  Coimcil  of  National  De- 
fense in  an  effort  to  save  commercial  wastes.  In  this  connection 
repeated  suggestions  have  been  made  to  the  Department  that 
the  appointment  was  desirable  of  an  ofi&cer  who  would  be  nothing 
else  than  a  national  "junkman."  It  is  the  view  of  the  Depart- 
ment that  a  primary  necessity  for  the  saving  of  business  waste 
is  the  requirement  of  sotmd  and  simple  systems  of  cost  accotmting, 
and  the  placing  of  same  in  nearly  or  quite  universal  use. 

Future  of  Bureau  of  Foreign  and  Domestic  Commerce. 

It  is  deemed  a  proper  suggestion  for  the  future  development  of 
the  Department's  work  that  the  time  may  come  when  the  Bureau 
of  Foreign  and  Domestic  Commerce  should  operate  in  two 
parts — one  of  foreign  commerce,  the  other  of  domestic  com- 
merce— ^and  that  more  than  sufficient  work  will  be  fotmd  for  both. 
In  the  latter  work  there  may  well  be  a  division  of  business  prac- 
tice, which  should  deal  with  statements  of  accounting,  to  which 
reference  has  been  made,  and  with  the  whole  subject  of  business 
wastes.  During  existing  war  conditions  it  is  not  deemed  wise  to 
urge  this  matter  as  one  of  immediate,  pressing  importance. 

Another  duty  of  the  part  caring  for  domestic  commerce  would 
be  to  collect  information  now  sadly  wanted  concerning  the  great 
movements  of  the  commerce  of  the  country. 

Development  of  Waterways. 

This  Department  is  entirely  in  accord  with  the  view  of  the  Com- 
mittee on  Rivers  and  Harbors  of  the  House  of  Representatives  as 
expressed  in  their  communication  to  the  Secretary  of  War  and 
approved  by  him.  (See  Commerce  Reports  of  Oct.  13,  191 7.) 
It  is  believed  that  the  policy  therein  suggested  is  wise;  namely, 
that  "appropriations  should  not  be  made  for  the  improvement  of 
those  rivers  and  harbors  where  the  communities  and  localities 
are  continuously  unwilling  to  discharge  their  correlative  duty  by 
providing  the  facilities  essential  for  the  promotion  of  water 
transportation." 

As  the  report  is  written  an  important  step  forward  in  the  de- 
velopment of  our  waterways  has  been  made  by  the  provision 
through  the  Emergency  Fleet  Corporation  with  the  cooperation 
and  approval  of  this  Department  of  a  fleet  of  barges  and  towboats 
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for  use  on  the  upper  Mississippi  River  for  canying  coal  nortliward 
and  ore  southward.  This  is  effective  as  a  war  measure  to  relieve 
the  enormous  pressure  upon  oiu*  overcrowded  railways  and  to  in- 
siu-e  consumers  of  coal  and  the  industries  requiring  ore  in  the 
district  affected  a  satisfactory  supply  of  these  necessary  materials. 

Promoting  Commercial  Use  of  the  Waterways. 

Through  the  cooperation  of  the  New  Orleans  Association  of 
Conunerce,  Walter  Parker,  its  general  manager,  was  in  Jime  made 
Assistant  to  the  Secretary  of  Commerce  for  Inland  Water  Trans- 
portation, and  in  this  capacity  has  made  an  extensive  investiga- 
tion of  the  problem  of  water  transportation  in  the  interior  of  the 
country. 

Mr.  Parker  has  visited  many  of  the  more  important  trade  cen- 
ters of  the  Mississippi,  Ohio,  Missouri,  Tennessee,  Alabama,  and 
Warrior  Rivers  and  of  the  Great  Lakes  region,  meeting  the  business 
men  and  shippers. 

In  so  doing,  Mr.  Parker  pointed  out  three  distinct  periods  of 
transportation  economy: 

1.  The  period  of  boat  monopoly,  in  which  commerce  developed 
only  along  the  waterways.  During  this  period  intense  indi- 
vidualistic endeavor  resulted  in  costly  competition  among  the 
boat  lines,  but,  as  no  convenient  and  economic  system  of  terminal 
and  storage  facilities  was  built,  the  boats  in  many  cases  fell  an 
easy  prey  to  raihoad  competition  in  the  second  era. 

2.  The  period  of  raihoad  development.  In  this  period  rapid 
railroad  construction,  at  a  time  when  the  greater  part  of  the 
Nation's  commerce  was  to  be  foimd  only  along  the  waterways, 
resulted  in  a  forced  fight  for  existence  between  the  raihoads,  which 
built  convenient  and  economic  terminal  equipment  on  the  one 
hand  and  the  boats,  which  did  nothing  to  better  their  economic 
equipment,  on  the  other.  The  raihoads  won.  A  second  step, 
which  insured  the  drying  up  of  boat  traflSc  in  many  streams,  was 
the  inauguration  of  a  railroad  rate-making  system  which  gave 
river  towns  lower  rates  than  nonriver  towns  were  given. 

3.  The  period  of  joint  river  and  rail  transportation.  In  this 
period,  which  is  now  beginning,  the  use  of  the  boats  is  forced 
through  the  necessity  of  augmenting  rail  transportation.  There 
is  now  more  commerce  requiring  movement  than  there  are  facilities 
for  moving  it.  Consequently,  the  original  incentive  for  the  estab- 
lishment of  preferential  raihoad  rates  to  river  towns  is  largely 
eliminated.     Recent  rate  readjustments  at  river  towns  clearly 
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indicate  a  tendency  toward  the  withdrawal  of  such  prefereiitial 
rates.  In  other  words,  potential  navigation  and  an  occasional 
boat  can  no  longer  be  used  merely  as  clubs  with  which  to  force 
down  railroad  rates.  In  this  period  transportation  economy  re- 
quires the  use  of  the  traffic  lines  of  least  resistance.  This  means 
coordination  of  all  means  of  transportation,  and  the  building  of 
terminal  and  storage  facilities  with  that  end  in  view. 

Many  water-served  cities  are  now  either  building  such  facilities 
or  are  preparing  to  do  so. 

Business  men  generally  are  now  awake  to  the  necessity  for  the 
use  of  the  waterways  as  an  adjunct  to  the  railroads,  and  are  co- 
operating to  that  end.  They  realize  as  never  before  that,  after 
the  war,  competition  for  foreign  markets  will  make  necessary  the 
emplo)anent  of  every  means  of  transportation  if  American  costs 
of  movement  to  and  from  shipside  are  to  be  reduced  to  as  favor- 
able a  parity  as  possible  with  such  costs  in  Europe. 

It  is  a  part  of  this  same  problem  to  find  the  most  effective  use 
for  the  electric  railway  and  the  motor  truck  as  adjuncts  to  the 
railway  in  a  united  cooperation  for  the  general  good.  None  of 
these  instrumentalities  can  be  ignored.  Bach  has  its  own  place 
in  the  problem  and  the  place  of  each  is  a  helpful  and  not  a  hurtful 
place.  The  railroads  need  reUef  to-day  from  much  heavy  bulk 
freight  which  waterways  can  well  be  made  to  carry.  They  need 
reUef  also  from  much  short-haul  traffic  in  the  immediate  neighbor- 
hood of  large  centers.  This  the  motor  truck  and  the  dectric 
railway  can  handle.  It  is  inevitable  that  we  shall  come  to  co- 
operation in  this  matter.    The  sooner  the  better  for  us  all. 

Conference  to  Provide  for  the  Proper  Manning  of  Merchant  Vessels. 
On  June  29,  191 7,  the  Secretary  of  Commerce  and  the  Secretary 
of  Labor  issued  a  joint  call  for  a  conference  between  officials  of  said 
Departments,  officials  of  the  United  States  Shipping  Board,  and 
representatives  of  the  shipowners  and  seamen,  respectively,  of  the 
Atlantic,  Pacific;  Gulf,  and  Great  Lakes.  The  communication  call- 
ing this  conference  read  as  follows: 

DSPARTMBNT  OP  Labor, 
Officb  o9  ths  Sbcrbtart, 

Waskingion,  June  29,  igif, 
DSAR  Sir:  The  existence  of  a  state  of  war  has  created  abnormal  conditions  at  sea, 
seriously  affecting  the  supply  of  seamen  and  the  proper  manning  of  vessels.  The  con- 
templated building  of  large  ntunbersof  additional  vessels  and  the  manning  of  the  same 
^en  afloat  will  make  the  problem  more  acute.  A  sufficient  supply  of  seamen  for  the 
merchant  vessels  of  our  allies,  as  well  as  for  American  merchant  vessels,  is  essential  to 
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tiie  pfoper  conduct  of  tbe  war.  The  establishment  of  harmoiiiotis  relations  between 
teamen  and  shipowners  and  the  removal  of  all  obstacles,  real  or  imaginary,  that  stand 
in  the  way  of  retaining  the  present  force  of  seamen,  and  adding  to  the  ntmiber  as 
necessity  may  require,  would  be  of  immense  value  to  the  country  in  the  present 
emergency. 

For  these  reasons,  you  or  such  persons  as  the  oiganization  you  represent  may  select 
are  re^>ectfully  invited  to  attend  a  conference  to  be  held  in  the  office  of  the  Secretary 
of  Labor  in  Washington,  D.  C,  on  Wednesday,  July  i8,  1917,  at  xo  o'clock  a.  m.,  at 
which  representatives  of  the  Department  of  State,  the  Department  of  Commerce,  the 
Department  of  Labor,  the  Shipping  Board,  the  shipowners  and  the  seamen  of  the 
Atlantic,  Paci^c,  Gulf,  and  Great  Xfikta  are  invited  to  be  present  for  the  purpose  of 
considering  the  whole  subject  of  the  training  and  supply  of  the  necessary  seamen  for 
the  merchant  vessels  of  the  United  States  and  its  allies  trading  in  American  ports, 
and  all  questions  affecting  the  same. 
Sincerely  yours, 

WnXIAM  C.  RSDFISLD, 

S§cretary  of  Commerce. 
W.  B.  WasoN, 

SecrHary  cf  Labor, 

The  conference  was  held  in  the  auditorium  of  the  Department 
of  the  Interior  on  Wednesday  and  Thursday,  August  i  and  2, 191 7, 
when  the  subject  of  the  call  and  numerous  related  subjects  were 
discussed. 

The  result  was  the  appointment  of  a  committee,  six  members 
of  which  represented  the  employing  shipowners,  six  members  the 
interested  organizations  of  employees,  one  member  the  Depart- 
ment of  Commerce,  one  the  Department  of  Labor,  and  one  the 
Shipping  Board. 

The  committee  met  August  8.    The  membership  was  as  follows: 

Representing  the  shipowner  employers:  P.  A.  S.  Franklin, 
president  International  Mercantile  Marine  Co. ;  H.  H.  Raymond, 
president  Clyde  &  Mallory  Steamship  Lines;  Frank  C.  Mimson, 
president  Munson  Steamship  Line;  Ernest  M.  Bull,  vice  president 
A.  H.  Bull  &  Co. ;  David  T.  Warden,  manager  marine  department. 
Standard  Oil  Co. ;  L.  H.  Shearman,  vice  president  W.  R.  Grace  &  Co. 

Representing  the  organized  seafaring  employees:  Andrew  Fiuii- 
seth,  president  International  Seamen's  Union  of  America;  William 
S.  Brown,  of  the  Marine  Engineers  Beneficial  Association;  Ulster 
Davis,  of  the  American  Association  of  Masters,  Mates,  and  Pilots; 
William  A.  Wescott,  of  the  Masters  and  Mates  of  the  Pacific  Coast; 
H.  P.  GriflSn,  of  the  Marine  Cooks  and  Stewards  Association; 
Thomas  Conway,  of  the  Firemen's  Division  of  the  International 
Seamen's  Union. 

Representing  the  Department  of  Commerce:  George  Uhler, 
Supervising  Inspector  General,  Steamboat-Inspection  Service. 
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Representing  the  Department  of  Labor:  A.  Warner  Paricer, 
law  officer,  Bureau  of  Immigration. 

Representing  the  Shipping  Board:  R.  B.  Stevens,  vice  chairman 
of  the  Board. 

The  committee  adopted  the  following  memorandtmi: 

The  conference  between  the  Shipping  Board,  the  committee  on  shipping  of  the  Coun- 
cil of  National  Defense,  and  representatives  of  the  International  Seamen's  Union  was 
called  to  order  at  9.30  p.  m.  on  May  8,  1917.  Chairman  Denman  of  the  Shipping 
Board  was  in  the  diair.  Those  present  in  addition  were  Vice  Chairman  Brent,  Mr. 
White,  and  Mr.  Stevens  of  the  Shipping  Board;  Mr.  Ra3rmond,  of  the  Atlantic,  Gulf 
&  West  Indies  Steamship  Lines;  P.  A.  S.  Franklin,  of  the  International  Mercantile 
Marine;  Mr.  Mtmson,  of  the  Mimson  Line;  Mr.  Bull,  of  the  Bull  Line;  Mr.  Sherman, 
of  the  Grace  Line;  Mr.  Warden,  of  the  Standard  Oil  Co.;  Commissioner  Chamberlain, 
of  the  Bureau  of  Navigation .  Representing  the  organized  seamen ,  President  Funiseth 
of  the  International  Seamen's  Union,  H.  P.  Griffin,  G.  H.  Brown,  Oscar  Carlson,  Dan 
Ingraham,  and  P.  J.  Pryor. 

A  general  synopsis  of  the  conference  was  as  follows: 

The  representatives  of  the  steamship  lines  and  of  the  organized  seamen  agreed  with 
the  Shipping  Board  that  some  action  ought  to  be  taken  looking  to  an  increase  in  the 
number  of  seamen  in  order  to  furnish  men  for  the  vesseb  trading  to  England  and 
France  carrying  supplies,  and  to  yet  continue  an  uninterrupted  coastwise  trade. 

To  attain  this  purpose  the  representatives  of  the  shipping  lines,  in  cooperation  with 
the  Shipping  Board  and  the  organized  seamen,  tentatively  agreed  to  cooperate  for  the 
attainment  of  this  end  in  the  following  manner: 

Substantially  all  the  steamship  lines  will  agree  to  pay  the  following  wage:  Sailors 
and  firemen,  $60  per  month;  coal  passers,  $50  per  month;  oilers  and  water  tenders, 
$65  per  month;  boatswains,  $70  per  month;  carpenters,  $75  per  month;  overtime  pay 
for  cargo  work  50  cents,  for  ship  work  40  cents  per  hour.  Bonus  going  to  the  war  zone, 
50  per  cent  of  the  wages;  wages  and  bonus  to  continue  imtil  crew  arrive  back  in  the 
United  States;  $100  compensation  for  loss  of  effects  caused  by  war  conditions.  Th4 
scale  of  wages  and  bonus  for  cooks  and  stewards  at  present  in  force  be  maintained  and 
continued  during  the  continuance  of  this  agreement. 

That  a  certain  number  of  boys,  determined  by  the  number  of  men  carried,  are  to  be 
employed  in  addition  to  the  usual  crew;  that  a  number  of  ordinary  seamen  will  be 
employed  in  proportion  to  the  able  seamen  carried;  taken  as  an  instance,  a  vessel  now 
carrying  8  men  on  deck  will  carry  6  able  seamen,  2  ordinary  seamen,  and  2  boys, 
such  boys  and  ordinary  seamen  to  have  ample  opportunity  to  learn  the  work  usually 
demanded  of  able  seamen. 

That  the  representatives  of  the  organized  seamen  shall  have  access  to  and  be  per- 
mitted on  docks  and  vessels  during  reasonable  hours. 

The  representatives  of  the  seamen  tentatively  agree  to  join  with  the  shipowners 
in  an  appeal  to  seamen  now  employed  on  shore  to  come  back  to  the  sea. 

That  the  bonus  and  other  conditions  arising  from  the  war  shall  terminate  with  the 
war  and  that  the  wages  set  shall  remain  for  one  year,  to  the  end  that  wages  be  8ta> 
bilized  and  that  the  men  now  on  shore  may  be  induced  to  return  to  the  sea. 

That  the  seamen  will  use  earnest  efforts  in  cooperation  with  the  officers  to  teach 
seamanship  to  the  boys  and  ordinary  seamen. 

That  the  representatives  of  the  organized  seamen  reported  that  this  agreement 
had  been  put  to  vote  of  their  imions  and  ratified  by  their  membership. 

That  this  agreement  is  hereby  ratified  and  confirmed  on  this  8th  day  of  August,  19x7. 
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This  memorandum  was  ratified  by  the  signatures  of  representa- 
tives of  the  shipowner  employers  and  the  representatives  of  sea- 
men's organizations  and  was  cotmtersigned  by  the  vice  chairman 
of  the  Shipping  Board,  the  Secretary  of  Commerce,  and  the  Sec- 
retary of  Labor. 

The  agreement  reached  by  the  shipowners  and  the  seamen  as 
above  is  the  basis  of  cmrent  commercial  action  and  employment 
and  it  is  upon  a  similar  basis  that  the  estimates  of  the  department 
for  employing  seamen  in  its  marine  services  diuing  the  coming 
fiscal  year  have  been  made. 
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BUREAU  OF  FOREIGN  AND  DOMESTIC  COMMERCE. 

(BuRWBLL  S.  Cutler,  Chief.) 

Since  the  close  of  the  fiscal  year  a  number  of  events  have  taken 
place  in  the  Bureau  of  Foreign  and  Domestic  Commerce  that  ought 
to  be  mentioned  here  to  give  a  correct  idea  of  the  conditions  imder 
which  that  service  entered  upon  the  work  of  the  present  year. 

Dr.  E.  E.  Pratt  resigned  from  the  position  of  Chief  of  the  Bureau 
on  July  17,  191 7,  and  his  place  was  immediately  filled  by  the 
appointment  of  Burwell  S.  Cutler,  a  practical  manufacturer  and 
exporter  of  Buffalo,  N.  Y.,  as  Acting  Chief.  Mr.  Cutler  had  for 
some  time  been  serving  as  First  Assistant  Chief,  a  position  made 
vacant  when  E.  A.  Brand  was  dispatched  to  South  America  on  a 
special  mission.  Early  in  October  Mr.  Cutler  was  nominated  by 
the  President  as  Chief  of  the  service,  which  nomination  was  con- 
firmed by  the  Senate  on  October  5,  191 7.  In  October,  191 7,  after 
returning  from  South  America,  Mr.  Brand  resigned  from  the  Gov- 
ernment service  to  become  secretary  of  a  commercial  organization. 

In  view  of  the  imprecedented  cost  of  travel  in  Russia  and  the 
disturbed  conditions  there,  a  number  of  commercial  and  economic 
investigations  planned  in  that  coimtry  have  been  postponed. 
Several  commercial  agents,  whose  original  plans  called  for  a  tour 
of  Russia  after  they  had  completed  their  studies  in  the  Far  East, 
have  been  withdrawn  or  directed  to  other  fields. 

A  report  entitled  ** German  Foreign-Trade  Organization"  has 
been  issued  since  the  close  of  the  fiscal  year,  and  the  tmtisual  de- 
mand for  it  bears  witness  to  its  timeliness.  It  is  the  work  of 
C.  D.  Snow,  Assistant  Chief  of  the  Bureau,  who  was  engaged  upon 
an  industrial  investigation  in  Germany  when  the  war  started. 

The  fiscal  year  191 7  was  the  most  eventful  in  the  history  of  the 
Bureau  of  Foreign  and  Domestic  Commerce.  For  the  greater 
part  of  the  12  months  it  was  concerned  as  usual  with  promoting 
the  sale  of  American  goods  and  with  statistical  and  other  studies 
of  the  country's  trade.  With  the  passing  of  each  month  the 
volume  of  foreign  trade  rose  to  previously  unheard-of  proportions, 
and  the  problems  arising  out  of  the  coimtry's  neutral  position 
and  foreign  restrictions  on  trade  became  more  numerotis  and 
perplexing. 
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While  much  of  our  increased  exports  was- going  to  the  Euro- 
pean belligerents,  there  was  a  steady  increase  also  in  our  sales 
to  countries  without  the  fighting  zone,  and  the  Bureau,  realizing 
the  importance  of  new  permanent  trade,  devoted  itself  particu- 
larly to  assisting  American  exporters  in  gaining  and  retaining 
new  business  in  such  districts  as  South  America  and  the  Far 
East  Many  additional  expert  agents  were  engaged  to  investi- 
gate conditions  in  these  regions  and  the  information  so  obtained 
was  distributed  with  the  least  possible  delay.  Commercial  at- 
tach^ concentrated  their  attention  on  the  larger  problems  relat- 
ing to  the  winning  of  markets  in  their  districts  and  the  retention 
and  development  of  such  markets  when  normal  conditions  rettun. 
The  consular  service,  though  burdened  with  extra  tasks  resulting 
from  the  war,  contributed  substantially  to  the  Bureau's  stock  of 
commercial  information.  Returned  agents,  commercial  attaches, 
and  consuls  toured  our  manufacttuing  and  shipping  centers, 
addressing  meetings  of  business  men  and  imparting  information 
through  personal  interviews.  The  Bureau  at  Washington  and  its 
various  district  and  cooperative  offices  redoubled  tJteir  efforts 
to  distribute  information  through  the  printed  page,  through  cor- 
respondence, and  through  interviews.  It  was  the  busiest  period 
in  the  Bureau's  history. 

Then  came  the  declaration  that  a  state  of  war  existed  between 
this  country  and  Germany,  and  the  Bureau  was  required  immedi- 
ately, not  to  stop  its  usual  activities,  but  to  add  to  them  new 
undertakings  aimed  at  coordinating  certain  phases  of  the  Nation's 
business  activities,  and  especially  its  foreign-trade  activities,  with 
the  Government's  plans  for  prosecuting  the  war. 

Oiganization  for  Licensing  Exports. 

The  sudden  entry  of  the  Biu-eau  into  the  field  of  special  war 
work  near  the  close  of  the  fiscal  year  meant  a  radical  departiu-e 
from  the  specialized  work  to  which  the  staff  was  accustomed. 
The  service  was  confronted  with  novel  tasks  of  great  importance. 

These  war  tasks  included  the  organization  of  a  division  to 
license  such  exports  as  were  to  be  regulated;  the  drafting  of 
legislation  required  to  deal  effectually  with  enemy  trade,  as  well 
as  the  preliminary  steps  toward  the  organization  of  the  necessary 
machinery  for  administering  such  legislation  when  passed;  and 
finally,  the  creation  of  a  section  of  cost  accotmting  for  the  imme- 
diate purpose  of  assisting  the  branches  of  the  Government  inter- 
ested in  costs  in  connection  with  war  contracts.     Each  of  these 
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three  undertakings*  involved  a  tremendous  amount  of  hard  and 
intelligent  work.  They  involved  rapid  work,  also,  and  because 
the  time  was  limited  and  the  necessity  for  action  urgent,  the  re- 
sponsibility was  assumed  for  getting  the  work  under  way.  The 
Department  was  familiar  with  the  experiences  of  other  coimtries 
along  the  same  lines  and  felt  that  its  own  experience  in  pro- 
moting trade  would  be  an  advantage.  It  was  realized  that  even- 
tually the  work  might  be  turned  over  to  special  war-work  organi- 
zations, but  there  was  the  fullest  confidence  that  the  Bureau 
could  successfully  initiate  the  new  work  and  if  necessary  carry 
it  to  a  successful  conclusion. 

Perhaps  the  most  important  task  with  which  the  Biu-eau  was 
thus  confronted  was  that  of  licensing  exports.  When  the  United 
States  entered  the  war,  it  was  inevitable  that  steps  would  be  taken 
to  control  our  exports  in  such  a  way  as  to  conserve  our  own  sup- 
plies, make  the  best  use  of  available  tonnage,  and  prevent  Ameri- 
can supplies  from  reaching  the  enemy. 

Authority  for  such  procedure  was  given  in  the  espionage 
act,  which  became  effective  Jime  15,  191 7,  and  on  June  22  an 
Executive  order  was  issued  creating  the  machinery  to  formtdate 
export  policies  and  put  them  into  effect.  The  work  of  making 
recommendations  to  the  President  was  assigned  to  an  Exports 
Council  composed  of  the  Secretary  of  State,  the  Secretary  of  Ag- 
riculture, the  Secretary  of  Commerce,  and  the  food  administrator. 
To  the  Secretary  of  Commerce  was  assigned  the  duty  of  admin- 
istering this  feature  of  the  espionage  act.  At  the  close  of  the 
fiscal  year  it  was  anticipated  that  presidential  proclamations 
would  shortly  be  issued  imposing  license  requirements  on  certain 
commodities  and  designating  the  cotmtries  to  which  exports  of 
such  commodities  would  require  licenses. 

The  issuing  of  licenses  was  intrusted  to  the  Bureau  of  Foreign 
and  Domestic  Commerce,  and  there  was  formed  within  that  Bureau 
a  division  known  as  the  Division  of  Export  Licenses.  The  Bureau 
had  been  instructed  to  go  ahead  in  ample  time  to  plan  the  organ- 
ization of  the  division  for  tfie  work,  after  a  careful  study  of 
similar  work  that  had  been  done  by  the  allied  Governments. 
Information  of  a  valuable  character  was  obtained  from  certain 
sections  of  the  allied  missions  which  at  the  time  were  in  this 
country.  It  was  imperative  that  the  work  should  start  with  as 
little  disruption  of  the  export  trade  as  possible.  A  distinct  op- 
portunity was  presented  to  foster  American  foreign  commerce  by 
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planning  the  mechanistn  of  expcnl  licensing  in  an  office  whose  sole 
concern  is  to  promote  commerce.  A  staff  was  soon  actually  at 
woi^,  thanks  largely  to  the  patriotic  spirit  that  prompted  a  num- 
ber of  experienced  American  export  men  and  economists  to  give 
up  thdr  own  work  and  accept  service  in  the  Bureau.  There  was 
no  q)ecial  appropriation  available  for  any  such  preliminary  steps. 
All  was  accomplished  by  much  overtime  work  and  hard  work  by 
the  permanent  staff  and  by  help  given  by  outsiders,  the  expense 
being  borne  by  the  regular  Bureau  ftmds. 

Within  the  new  Division  of  Export  Licenses  a  war  trade  intelli- 
gence section  was  formed  to  collect  data  as  to  the  character  of 
shippers  and  consignees.  A  war  trade  statistical  section  was  also 
organized,  the  duties  of  which  consisted  broadly  in  analyzing 
international  trade  in  commodities  having  war  significance.  For 
the  difficult  work  of  passing  on  individual  applications  for  licenses 
to  export,  a  corps  of  trade  experts  was  selected,  each  man  qualified 
by  experience  in  the  export  trade  in  some  particular  commodity, 
such  as  coal  or  steel,  or  to  have  a  practical  knowledge  of  the 
foreign  trade  of  some  one  country  or  district.  The  usual  admin- 
istrative aids  were  fully  prepared. 

A  large  number  of  clerks  was  needed  for  a  division  of  such 
dimensions,  and  these  were  furnished  as  rapidly  as  possible  by 
the  Civil  Service  Commission.  It  was  impossible  to  install  a 
sufficient  force  for  this  work  in  the  Commerce  Building,  which 
has  been  overcrowded  almost  from  the  beginning,  so  the  building 
&t  1435  K  Street  was  rented  and  rearranged  to  accommodate  the 
rapidly  increasing  staff. 

For  the  convenience  of  the  various  exporting  centers,  as  well  as 
of  the  Washington  office,  the  district  offices  of  the  Bureau  were 
called  upon  to  help  in  this  work.  From  the  beginning  it  was  held 
IMt>per  that  the  agents  in  charge  of  the  district  offices  receive 
applications  from  exporters  in  their  districts  and  obtain  decisions 
with  the  least  possible  delay  from  the  Washington  office.  This 
meant  that  an  immense  amount  of  extra  work  would  fall  to  the 
lot  of  the  offices  early  in  the  new  fiscal  year,  but  preparations  to 
meet  such  an  emergency  were  b^;un  in  the  same  cheerful  spirit 
that  had  characterized  the  staff  at  Washington,  each  employee 
assuming  the  attitude  that  he  was  ''doing  his  bit"  to  help  win 
the  war.    This  soon  overcame  the  initial  difficulties. 

At  the  b^;inning  of  the  new  fiscal  year,  therefore,  the  Bureau 
was  well  equipped  to  handle  the  novel  and  arduous  task  of  passing 
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upon  applications  for  licenses  to  export  many  of  the  most  im- 
portant products  shipped  from  American  ports. 

The  machinery  organized  for  the  above  work  was  turned  over 
to  the  Exports  Administrative  Board  (later  designated  the  War 
Trade  Board)  in  August  in  accordance  with  Executive  order. 

The  task  of  drafting  legislation  to  limit  tradmg  with  the  enemy 
was  one  to  which  the  Bureau  staff  was  well  able  to  contribute, 
owing  to  its  own  experience  in  international  trade  and  its  famil- 
iarity with  steps  taken  in  the  same  direction  by  the  Governments 
of  the  European  belligerents.  Much  careful  origmal  study  and 
the  closest  attention  to  details  on  the  part  of  especially  qualified 
experts  in  trade  and  in  law  were  required,  to  say  nothing  of  the 
careful  planning  of  an  organization  capable  of  administering  the 
trading  with  the  enemy  act  when  once  passed. 

In  tiiie  Bureau  of  Foreign  and  Domestic  Commerce  a  definite 
organization  for  the  administration  of  the  act  and  the  various 
forms  which  would  be  necessary  imder  the  act  were  mapped  out. 
The  preliminary  work  thus  done  under  severe  pressure  has  been 
of  great  importance  in  preparing  the  way  to  enforce  the  act.  The 
Bureau,  from  its  close  contact  with  manufacturers,  merchants, 
and  financial  institutions,  was  also  able  to  give  expert  and 
S3rmpathetic  counsel  on  matters  relating  to  the  administration  of 
enemy  property  within  the  United  States.  This  work  also  has 
been  tumei  over  to  the  War  Trade  Board  by  Executive  order. 

In  organizing  a  section  of  cost  accotmting,  the  Bureau  took 
over  similar  work  transferred  to  it  by  the  Federal  Trade  Com- 
mission. As  carried  on  up  to  that  time,  it  was  chiefly  educational 
work  that  had  come  into  existence  as  the  result  of  a  widespread 
demand  in  the  business  community  for  more  uniform  methods 
of  accotmting. 

Circtunstances  made  it  advisable  to  concentrate  at  the  outset 
upon  rendering  such  assistance  as  might  be  needed  by  other 
branches  of  the  Government  interested  in  costs  in  connection 
with  war  contracts.  The  first  thing  done,  therefore,  was  to  call 
a  conference  of  representatives  from  the  various  departments  of 
the  Government  to  present  an  outline  of  the  scope  of  the  division. 
According  to  this  outline  the  work  planned  was  as  follows: 

1 .  To  establish  a  consultation  service  on  costs  and  to  assist  in 
any  way  such  departments  as  may  be  interested  in  costs. 

2.  To  arrange  meetings  with  manufacturers  who  are  interested 
in  Government  contracts  on  the  cost-plus-profit  plan  for  the 
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purpose  of  explaining  to  them  the  methods  to  be  followed  in 
presenting  their  costs  to  the  Government. 

3.  To  carry  on  the  educational  work  formerly  conducted  by 
the  Federal  Trade  Commission. 

The  next  work  undertaken  was  the  formation  of  an  Inter- 
departmental Cost  Conference  under  the  direction  of  the  Secretary 
of  Commerce  and  the  Assistant  Chief  of  the  Bmeau.  This  con- 
ference set  for  its  task  the  adoption  of  tmiform  methods  of  cost 
in  relation  to  Government  contracts  and  also  imiformity  of  form 
of  contracts.  In  addition  to  the  Department  of  Commerce  there 
were  represented  on  this  conference  the  War  Department,  the 
Navy  Department,  the  Food  Commission,  the  Council  of  National 
Defense,  and  the  Federal  Trade  Commission.  It  is  interesting  to 
note  that  the  conference  invited  the  controllers  of  leading  Ameri- 
can concerns  to  appear  at  the  meetings  and  express  their  views. 
This  is  thought  to  be  the  first  time  thai  this  or  any  other  Govern- 
ment ever  tried  such  a  plan  in  exactly  similar  circumstances. 
These  conferences  were  called  to  collaborate  in  the  preparation 
of  a  manual  on  cost  methods  and  contract  forms  covering  all 
contractual  relations  on  Govermnent  piu-chases. 

The  section  was  placed  in  charge  of  an  expert,  approved  by  the 
American  Institute  of  Accotmtants,  who  was  provided  with  a  staflf 
of  five  assistants.  The  importance  of  scientific  cost  methods  was 
graphically  demonstrated  by  E.  N.  Hurley  while  he  was  a  member 
of  the  Federal  Trade  Commission  and  is  recognized  by  every 
progresshre  and  forward-looking  member  of  the  business  com- 
munity. 

The  above  section  was  transferred  to  the  Federal  Trade  Com- 
mission early  in  the  new  fiscal  year,  as  they  were  active  in  related 
work  under  Executive  order. 

Raw  Materials  from  Russia. 

The  importation  of  raw  materials  from  Russia  under  the  agree- 
ment of  September  23, 191 5,  between  the  Russian  Government  and 
the  United  States  Government  has  been  one  of  the  important  activ- 
ities imder  the  supervision  of  the  Department.  Under  this  agree- 
ment applications  for  permits  to  bring  goods  out  of  Russia  were 
filed  with  an  agent  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, acting  as  a  special  representative  of  the  Secretary  of  Com- 
merce, in  New  York.  When  application  had  been  made  in  due 
form,  it  was  approved  by  the  Russian  authorities  in  this  country 
and  then  taken  up  with  the  Government  officials  in  Russia.    The 
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total  of  applications  filed  by  American  firms  for  various  classes  of 
commodities  was  about  $30,000,000;  permission  has  been  granted 
by  the  Russian  Government  for  the  exportation  of  approximately 
$1 6,000,000  worth  of  material ;  and  nearly  $9,000,000  worth  of  such 
material  has  actually  been  released  by  the  special  representative  of 
the  Secretary  of  Commerce.  Applications  were  given  in  prescribed 
form  in  order  to  present  all  the  facts  required  by  the  Russian  Gov- 
ernment, and  pa3rment  for  commodities  released  was  effected  in  a 
manner  prescribed  by  the  Russian  Government.  A  disposition  has 
been  shown  by  the  Russian  authorities  to  allow  as  large  an  amount 
of  Russian  materials  as  possible  to  come  to  the  United  States,  but 
not  all  applications  made  by  American  firms  could  be  granted,  as 
substantial  quantities  of  the  desired  materials  were  needed  for  war 
piuposes  within  Russia.  Up  to  this  date  the  Russian  Govern- 
ment has  refused  to  allow  the  exportation,  with  a  very  few  excep- 
tions, of  calfskins,  goatskiife,  sheepskins,  flax,  and  wool. 

Raw  Materials  from  Other  Countries. 

In  this  connection  it  should  be  pointed  out  that  the  Depart- 
ment has  also  been  able  to  provide  material  assistance  to  many- 
American  manufacturers  depending  on  foreign  countries  other 
than  Russia  for  their  supplies  of  raw  materials.  The  Department 
has  proffered  its  good  offices  in  a  number  of  cases  and  has  been  able 
to  render  very  vital  service  to  the  American  industries  affected. 
This  fimction,  however,  was,  after  the  close  of  the  fiscal  year,  trans- 
ferred imder  Executive  order  to  the  War  Trade  Board. 

Bureau  Helps  to  Conserve  Perishable  Foods. 

In  March,  191 7,  the  National  Canners'  Association  brought  to 
the  attention  of  the  Department  the  inability  of  canners  through- 
out the  country  to  obtain  assurances  that  they  would  be  able  to 
get  a  supply  of  cans  or  tin  plate  from  which  to  make  the  cans 
sufficient  to  take  care  of  the  crops  expected  as  a  result  of  the 
efforts  to  increase  the  food  supply.  Thereupon  resulted,  chiefly 
through  the  efforts  of  the  Biu-eau  of  Foreign  and  Domestic  Com- 
merce, a  campaign  imprecedented  in  character,  which  had  for  its 
chief  aim  the  diversion,  for  a  limited  period,  of  practically  all 
available  tin  plate  and  cans  to  the  packing  of  perishable  foods. 

Upon  investigation  by  the  Bureau,  it  was  foimd  that  can 
makers  were  demanding  from  manufactiu'ers  of  tin  plate  an 
increase  of  one- third  over  their  consumption  of  tin  plate  in  191 6, 
a  record  year,  while  the  plate  mills  were  having  diflSculty  in 
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nmmng  to  capacity,  owing  to  difficulties  in  obtaining  sheet  bars 
from  the  steel  mills  and  to  lack  of  sufficient  care  to  keep  them 
supplied  with  raw  materials  and  to  take  away  the  finished  product 
in  time  to  cope  with  limited  warehouse  space.  There  were  also 
labor  difficulties  in  some  plants. 

At  the  request  of  the  Department,  a  committee  was  formed, 
now  known  as  the  Tin-Plate  Conservation  Committee,  consisting 
of  representatives  of  the  tin-plate  industry,  the  can-making 
industry,  the  canners,  and  the  wholesale  grocers,  and  in  addition 
the  Chief  of  the  Bureau  of  Chemistry  of  the  Department  of 
Agriculture,  and  the  Chief  of  the  Btureau  of  Foreign  and  Domestic 
Commerce. 

This  committee  met  at  the  Bureau  from  time  to  time  during 
the  summer  and  made  certain  recommendations  for  the  approval 
of  the  Secretaries  of  Agriculture  and  Commerce,  the  most  salient 
of  which  was  the  one  which  resulted  in  tin-plate  manufacturers  and 
can  makers,  voluntarily  and  with  the  consent  of  canners  and  whole- 
sale grocers,  preferring  in  their  shipments  packers  of  perishable 
foodstuffs.  This  preference  was  in  effect  for  a  period  of  some  90 
days,  or  until  the  perishable  crops  were  well  in  hand. 

In  addition  to  diverting  plate  to  the  perishable  foodstuffs,  the 
production  of  tin  plate  was  stimulated  by  arrangements  which 
resulted  in  most  of  the  mills  ruiming  an  additional  ttun  each  week 
and  by  provision  for  an  adequate  supply  of  sheet  bars  and  trans- 
portation facilities.  The  cooperation  of  the  steel  mills  and  of  the 
war  board  of  the  American  Railway  Association  was  necessary  for 
this,  and  the  work  of  the  latter  organization  played  no  small 
part  in  the  successful  completion  of  the  task.  Producers'  exports 
of  tin  plate  were  also  curtailed. 

To  have  asked  packers  of  nonperishable  articles  to  cease  using 
cans  made  of  tin  plate  and  not  to  have  taken  steps  to  provide 
them  with  substitute  containers  would  have  been  unfortimate. 
Immediately,  therefore,  the  tin-plate  situation  and  the  gravity 
thereof  being  known,  the  Bureau  set  about  in  conjunction  with  the 
Bureau  of  Standards,  to  develop  a  substitute  container  adapted 
for  commercial  use.  It  was  found  that  there  were  already  on 
the  market  canisters  or  cans  made  of  paper  or  fiber  that  had  been 
successfully  utilized  for  the  packing  of  some  articles  of  food. 
Various  types  of  these  were  subjected  to  tests  by  the  Bureau  of 
Standards,  and  subsequently  a  pamphlet  illustrating  their  possi- 
bilities as  substitutes  for  tin  cans  was  prepared  jointly  by  both 
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Bureaus  and  issued  gratis  by  the  Bureau  of  Foreign  and  Domestic 
Commerce.  This  pamphlet  was  widely  reprinted  throughout  the 
country,  and  thousands  of  copies  of  a  list  of  manufacturers  of  the 
paper  or  fiber  cans  were  sent  to  inquirers. 

The  possibility  of  utilizing  once-used  tin  cans  was  also  in- 
vestigated, but  it  was  foimd  advisable  to  encourage  only  the 
subjection  of  used  cans  to  "detinning"  processes,  whereby  most 
of  the  steel  and  tin  are  recovered  from  the  cans  in  forms  suitable 
for  further  use  in  manufacture.  The  expansion  of  this  industry 
is  now  being  considered  by  various  commercial  organizations 
throughout  the  country,  and  a  material  increase  in  the  con- 
servation of  tin  and  steel  is  foreseen. 

The  attention  of  the  British  authorities  was  called  to  the  de- 
crease in  the  imports  of  pig  tin,  and  they  were  requested  to  facili- 
tate larger  shipments  of  that  material  to  this  country  and  if 
possible  to  divert  the  transportation  of  it  to  the  Pacific  route. 
Careful  touch  was  also  kept  with  the  progress  of  our  domestic 
tin-smelting  industry,  to  which  reference  has  already  been  made. 
Assistance  to  Railroads  War  Board. 

At  the  request  of  the  Commission  on  Car  Service,  which  was  of 
so  great  service  to  the  Department  in  its  tin-plate  conservation 
work,  an  efiFoft  was  made  to  secure  the  more  efficient  use  of  freight- 
carrying  equipment  in  the  coimtry  through  the  cooperation  of 
trade  organizations  with  which  we  are  always  in  contact.  Sug- 
gestions as  to  how  the  car  shortage  could  be  reduced  were  pre- 
pared in  the  Bureau  of  Foreign  and  Domestic  Commerce  and 
sent  out  broadcast.  Commercial  organizations  were  urged  to 
inaugiurate  intensive  campaigns  in  their  localities,  and  it  is  known 
that  considerable  relief  was  given. 

Definite  Results  of  Trade-Promotion  Work. 

Much  of  the  work  of  the  Bureau  is  necessarily  of  such  a  character 
that  actual  transactions  can  not  be  traced  directly  to  it.  Many 
large  transactions  take  place  through  the  Bureau's  good  offices 
which  can  not  be  set  forth  without  revealing  trade  confidences. 
The  activities  of  the  Bureau  are,  however,  admittedly  responsible 
for  actual  orders  in  American  goods,  for  profitable  connections 
with  foreign  business  houses,  and  for  the  satisfactory  settlement 
of  disputes  that  will  arise  in  spite  of  the  wisest  precautions.  The 
following  are  a  number  of  unsolicited  appreciations  from  firms 
which  have  benefited  directly  from  the  Biu-eau*s  service. 
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This  from  an  exporter  on  the  Pacific  coast: 

As  export  manager  of  my  firm,  it  has  been  part  of  my  work  to  keep  in  close  touch 
with  the  consuls  in  the  various  cities  throughout  the  world  with  the  object  of  securing 
reliable  firms  to  act  as  our  representatives,  and  though  the  consuls  accept  no  respon- 
sibility in  referring  these  people  to  us,  it  affords  us  great  pleasure  to  state  that  each 
of  our  representatives  has  proved  to  be  a  most  reliable  and  eneigetic  business  man. 

A  New  York  exporter  enumerates  the  following  direct  results 
of  the  foreign-trade  opportimity  service  rendered  by  the  Bureau: 

An  electrical  house  in  Manchester,  England,  has  placed  with  us  orders  amounting 
to  $35,000. 

A  good  connection  has  been  made  with  a  concern  in  Glasgow  for  heavy  hardware. 

Automobile  tires  have  been  sold  in  India,  Philippine  Islands,  Malay  Peninsula, 
Siam,  ftird  Sumatra. 

Ordeis  for  hosiery  received  from  Copenhagen,  Lisbon,  Vladivostok,  Johannesburg, 
and  Auckland. 

other  lines  sold  in  British  Guiana,  British  Honduras,  Pdrto  Rico,  and  other  terri- 
tories in  the  West  Indies. 

A  Chicago  firm  writes  as  follows : 

As  a  result  of  an  "Opportunity,"  published  some  time  ago,  we  have  received  a 
oontnbct  to  supply  a  Chilean  house  a  laige  order  and  to  furnish  them  military  orna- 
ments and  other  articles  of  our  manufacture. 

Another  Chicago  house  acknowledges  its  indebtedness  to  the 
Chicago  office  in  the  following  manner: 

You  win  recall  that  about  one  month  ago  you  called  me  over  the  telephone  and 
asked  me  if  I  was  interested  in  giving  a  quotation  on  60  typewriters,  Spanish  keyboard, 
to  a  firm  in  Peru.  I  am  pleased  to  report  that  I  have  been  able  to  sectu^  the  order 
in  question,  which  amounts  to  a  little  over  $3,000.  I  will  say  once  more  that  we  have 
found  that  several  of  our  best  customers  have  been  sectu^  through  the  names  fur- 
nidied  us  by  the  Bureau  of  Foreign  and  Domestic  Commerce. 

It  has  been  ascertained  that  the  work  of  Special  Agent  Ralph 
M.  Odell  has  resulted  directly  and  indirectly  in  sales  of  cotton 
goods  amounting  to  $1,500,000  and  sales  of  cotton  mills  and  ma- 
chinery amounting  to  $2,000,000  during  the  last  three  years. 
This  is  a  conservative  reckoning.  The  gain  to  American  business 
resulting  from  this  single  investigation,  therefore,  amounts  to 
several  times  the  entire  expenses  of  the  Bureau  of  Foreign  and 
Domestic  Conunerce  for  those  three  years. 

The  following  letter  has  been  received  from  an  Australian  buyer 
who  recently  visited  this  country: 

Owing  to  the  assistance  rendered  to  me  by  your  Department,  I  have  been  successful 
in  securing  the  agency  iac  Australasia  for  the  laigest  shoe  manufacturer  in  the  United 
States.  Also  a  laige  cotton  mill  and  a  manufacturer  of  clothing.  I  feel  confident 
that  without  your  assistance  I  should  not  have  been  so  successful. 
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The  commercial  agent  in  charge  of  the  New  York  office  cites 
the  following  interesting  example  of  the  definite  results  that  some- 
times follow  the  Bureau's  eflForts: 

The  sales  manager  of  a  piano  company  has  recently  been  able  to  close  a  deal 
appointing  an  agent  in  Copenhagen  for  the  general  representation  of  his  company, 
which  included  a  preliminary  order  for  loo  pianos  to  be  shipped  immediately  to 
Copenhagen.  This  resulted  directly  from  Consul  General  Winslow's  recent  visit  to 
our  office. 

A  firm  of  importers  in  the  far-off  Dutch  East  Indies,  after  trying 
long  and  hard  to  place  large  contracts  in  tJiis  coimtry  for  desks, 
finally  succeeded  with  our  cooperation.  This  firm  expresses  its 
appreciation  as  follows: 

We  feel  obliged  to  express  our  sincere  thanks  to  the  Bureau  of  Foreign  and  Domestic 
Commerce  for  the  aid  given  us  in  our  search  for  the  right  manufacturer,  and  tspedally 
to  the  Chicago  office  of  the  Bureau,  which  has  assisted  us  a  great  deal  in  obtaining 
what  we  wanted.    We  appreciate  the  good  work  of  the  Bureau  very  much. 

Does  the  Bureau's  Work  Really  Influence  American  Tnule? 

There  is  no  disputing  the  fact  that  the  Btureau  of  Foreign  and 
Domestic  Commerce  has  been  directly  responsible  for  the  sale  <rf 
many  htmdred  thousand  dollars'  worth  of  American  goods  in 
foreign  markets,  but  aside  from  the  specific  opportunities  for  sale 
brought  to  light  by  its  representatives,  does  it  have  an  appreciable 
affect  upon  the  broader  policies  that  lie  behind  the  foreign  com- 
merce of  the  coimtry?  Are  the  preliminary  siuveys  of  commer- 
cial conditions  in  foreign  coimtries  considered  as  seriously  by  the 
manufacturer  and  exporter  as  the  Bureau  would  like  to  have 
them  considered? 

These  questions  can  be  answered  much  more  definitely  now  than 
they  could  have  been  a  few  years  ago.  It  is  possible  now,  for 
instance,  to  estimate  the  effect  of  the  Bureau's  long  campaign 
for  better  packing  in  our  export  trade.  Our  own  representatives, 
as  well  as  the  representatives  of  private  business  concerns,  seem 
agreed  that  complaint  on  the  score  of  poor  American  packing  is 
dying  out.  The  foreign  importer  no  longer  begins  and  ends  his 
interviews  with  our  representatives  by  condemning  all  American 
houses  as  poor  packers.  He  may  stiU  find  fault  at  times,  but  as 
a  rule  he  is  willing  to  admit  that  we  are  learning  the  lesson. 
Special  Agent  Halsey  quotes  a  prominent  South  American  importer 
as  saying  that  "  Many  American  houses  now  pack  their  goods  as 
well  as  anybody.  The  American  is  sometimes  hard  to  convince, 
but  once  convinced  there  is  no  one  in  the  world  more  adaptable." 
The  Bureau,  of  course,  does  not  claim  all  the  credit  for  this  result, 
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but  it  does  feel  justified  in  assuming  that  its  long  and  persistent 
campaign  has  had  appreciable  results. 

The  increased  importance  attached  to  our  preliminary  surveys 
has  been  commented  on  often  of  late  by  the  older  special  agents 
in  the  service.  Some  of  these  men  can  recall  visits  to  well-known 
concerns  a  few  3^ears  ago  when  it  was  necessary  to  explain  what 
the  Bureau  was,  what  it  was  driving  at,  and  what  the  duties  of 
special  agents  were.  Now  they  frequently  find  their  own  reports 
(m  the  desks  of  officials  of  sudi  concerns  when  they  call.  There 
is  no  longer  any  need  of  preliminary  explanations.  They  can  get 
down  to  business  at  once.  A  great  many  representatives  of  pri- 
vate concerns  have  been  met  with  on  foreign  soil  during  the  year 
who  had  special  agents'  reports  in  their  bags. 

It  will  never  be  possible  to  estimate  how  many  dollars*  worth 
of  business  results  from  considting  these  special  reports,  but  their 
general  use  seems  to  indicate  an  appreciation  of  their  value.  It 
is  a  fine  and  stimulating  thing  for  the  members  of  the  staff. 

Extension  of  the  CivQ  Service  in  the  Bureau. 

Continued  efforts  were  made  dming  the  year  to  improve  the 
personnel  of  the  Bureau  of  Foreign  and  Domestic  Commerce  in 
the  Washington  office  and  in  the  field.  A  very  important  step 
in  this  direction  was  the  transfer  to  the  civil  service,  by  Executive 
order,  of  the  positions  of  trade  commissioner,  commercial  agent, 
expert,  and  special  agent.  This  change  was  adopted  after  careful 
consideration  on  the  groimd  that  it  would  give  stability  and  defi- 
niteness  to  these  positions  and  that  it  would  assure  the  appoint- 
ment of  men  who  had  proved  their  qualifications.  In  practice 
the  change  has  worked  satisfactorily,  owing  largely  to  the  whole- 
hearted support  and  cooperation  of  the  Civil  Service  Commission. 

Since  the  transfer  of  these  positions  from  Schedule  A  to  Sched- 
ule B,  the  Civil  Service  Commission  has  conducted  13  special  ex- 
aminations, in  which  402  candidates  participated,  and  of  whom 
81  received  passing  marks  and  19  received  appointments.  During 
the  fiscal  yeaf  and  prior  to  the  transfer,  two  examinations  were 
conducted  by  the  Bureau  in  which  iii  candidates  participated. 
The  total  nimiber  of  persons  called  to  Washington  for  the  oral 
examination  was  60. 

The  system  of  handling  all  appointments  matters  by  an  "  ap- 
pointments committee  "  has  been  found  satisfactory.  This  commit- 
tee is  composed  of  men  from  several  offices  of  the  Biuieau  who  make 
recommendations  to  the  Chief  regarding  all  appointments  matters. 
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It  weighs  carefully  the  comparative  merits  of  the  employees,  con- 
siders their  grievances,  and  renders  decisions  or  recommendations 
which  preclude  the  error  of  such  partiality  as  an  individual  might 
unintentionally  exercise  if  depending  upon  his  lone  judgment. 

The  work  of  the  committee  embraces  (i)  the  fixing  of  examina- 
tion dates,  (2)  the  proposal  of  qualifications  for  examination  and 
the  examination  questions,  and  (3)  advertisement  of  the  examina* 
tions  and  consultation  with  those  people  most  likely  to  know  oi 
suitable  candidates.  The  duties  were  especially  heavy  during  the 
year,  and  toward  the  latter  part  of  it  considerable  additional  and 
highly  successful  work  was  done  in  locating  in  advance  possible 
members  of  a  staff  to  handle  the  work  of  the  control  of  exports. 
Commercial  Attache  Service. 

Testimony  offered  by  American  business  men  at  home  and 
abroad  and  by  our  diplomatic  representatives  gives  assurance 
that  the  commercial  attach^  service  is  amply  fulfilling  its  mission. 

The  results  attained  during  the  three  years  since  the  commer- 
cial attach^  service  was  established  call  for  its  extension.  At  pres- 
ent certain  large  and  important  markets  for  American  products 
are  scantily  covered.  Some  sections  are  not  covered  at  all. 
During  the  last  year,  urgent  requests  for  the  establishment  of  new 
commercial  attach^  posts  have  been  received  from  our  ambassa- 
dors to  Italy,  Japan,  Spain,  and  Mexico,  and  from  the  consul 
general  at  Calcutta,  India,  the  request  from  Japan  having  already 
been  acceded  to.  In  addition,  we  should  have  these  representa- 
tives in  Central  America,  South  Africa,  the  East  Indies,  Vene- 
zuela, Colombia,  and  the  West  Indies,  and,  when  events  shall 
permit,  in  Scandinavia  and  the  eastern  Mediterranean.  Other- 
wise, our  touch  with  the  economic  conditions  now  in  process  of 
world-wide  readjustment  will  be  inadequate  for  our  national  needs. 

American  business  men  who  have  come  in  contact  with  the  com- 
mercial attaches  in  the  course  of  their  travels  express  their  high 
valuation  of  the  assistance  given  by  the  attach^.  Manufacturers 
and  exporters  have  been  unanimous  in  expressing  Aeir  gratitude 
of  the  benefit  derived  by  the  reports  and  the  other  advices  through 
this  service.  The  work  done  by  the  commercial  attach^  is  dis- 
tinctive; it  does  not  involve  duplication  of  work  performed  abroad 
by  the  consular  service  or  by  our  own  traveling  agents. 

It  may  be  interesting  in  this  connection  to  note  that  New  South 
Wales  expends  about  $30,000  per  annum  in  maintaining  its  trade 
commissioner  in  the  United  States.     He  is  paid  a  salary  one-half 
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more  than  the  United  States  pays  to  its  commercial  attaches 
abroad.  He  is  supplied  with  two  clerks,  a  messenger,  and  an  in- 
spector and  has,  in  addition,  a  deputy  commissioner  with  a  mes- 
senger located  in  New  York.  The  details  appear  in  the  debates 
of  the  Parliament  of  New  South  Wales  for  Deosmber  4,  1916. 

A  feature  of  the  service  during  the  last  year  was  the  special 
and  supplementary  investigations  carried  on  along  the  lines  suc- 
cessfully followed  the  previous  year  in  investigating  the  world 
markets  for  American  hardware.  Among  the  new  investigations 
was  that  of  the  South  American  markets  for  American  wearing 
apparel.  Each  attach^  was  allotted  ftmds  for  the  employment 
of  an  expert  to  prepare  under  his  supervision  the  report  on  the 
local  mai^ets.  Funds  were  also  provided  for  the  purchase  of  a 
large  number  of  samples.  The  investigation  was  nearing  com- 
pletion at  the  dose  of  the  fiscal  year.  The  samples,  together 
with  the  current  information  as  to  prices,  sizes,  qualities,  etc.,  will 
be  made  available  to  American  manufacturers  at  the  sample 
exhibit  room  in  New  York  and  then  throughout  the  coimtry . 

Another  South  American  investigation  conducted  by  the  attach^ 
concerned  the  possibilities  of  extending  American  fire  insurance 
business  on  that  continent.  This  study  was  made  at  the  request 
of  the  National  Board  of  Fire  Underwriters,  whose  membership 
includes  most  of  the  important  companies  writing  fire  insurance 
in  this  country.  On  the  data  provided  through  the  commercial 
attaches,  American  fire  insurance  companies  will  be  in  a  position 
to  decide  on  the  desirability  of  entering  these  foreign  fields. 

One  of  the  most  far-reaching  studies  yet  tmdertaken  through  the 
attach^  service  relates  to  the  establishment  of  American  banks 
abroad  and  the  investment  of  American  capital.  Otu-  banks  are 
now  doing  good  work  in  the  foreign  field,  and  we  are  glad  to  assist 
thfem  in  expansion  for  the  benefit  of  American  commerce.  Linked 
with  the  subject  of  banking  appears  that  of  investment  by  Amer- 
ican cscpitsl  in  foreign  properties,  such  as  railroads,  mines,  public 
utilities,  etc.  In  order  to  furnish  American  investors  with  the 
necessary  preliminary  data  concerning  fields  needing  development, 
the  attach^  make  a  continuing  study  of  their  particular  districts. 

It  was  possible  this  year  to  bring  several  of  the  attach^  back 
to  this  country.  Such  a  trip  serves  two  pinposes:  First,  it  enables 
American  manufacturers  and  exporters  to  receive  at  first-hand  the 
benefit  of  the  attache's  experience  and  observations;  second,  it 
enables  the  attach^  to  acquire  a  fresh  view  of  commercial  condi- 
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tions  in  this  country  and  to  ascertain  how  he  can  best  serve  the 
needs  of  American  business  men. 

The  most  extensive  trip  was  that  of  Commercial  Attach^ 
Julean  Arnold  at  Peking.  Mr.  Arnold  left  his  post  in  September 
and  returned  to  Peking  in  May,  after  a  trip  which  included  every 
section  of  the  United  States.  Commercial  Attach^  Erwin  W, 
Thompson,  temporarily  at  The  Hague,  was  absent  from  his  post 
on  duty  from  August  until  February.  Commercial  Attach^ 
Albert  Hale  left  Buenos  Aires  in  August  and  was  in  Washingtxm 
imtil  his  resignation  in  December.  Commercial  Attach^  Pierce  C. 
Williams,  assigned  to  London,  spent  several  months  during  the 
fiscal  year  in  the  United  States  advising  on  matters  of  commercial 
policy  and  practice  connected  with  the  war.  Soon  after  the  close 
of  the  fiscal  year  Commercial  Attach^  Philip  B.  Kennedy  was 
transferred  from  Melbourne  to  London  and  Mr.  Williams,  because 
of  illness  in  his  family,  returned  to  the  United  States.  Commer- 
cial Attach^  Verne  L.  Havens  at  Santiago  arrived  here  in  February 
and  remained  until  the  end  of  the  fiscal  year,  when  he  resigned 
to  take  up  private  employment. 

Commercial  Attache  Assigned  to  Japan. 

After  giving  the  matter  careful  consideration,  a  commercial 
attach^  has  been  assigned  to  Japan.  To  make  this  long-desired 
move  possible,  one  of  the  offices  on  the  west  coast  of  South  America 
was  closed,  the  work  there  now  falling  to  the  attach^  at  Lima, 
Peru,  and  the  attach^  at  Buenos  Aires. 

In  April,  191 7,  Dr.  Frank  R.  Rutter,  formerly  Assistant  Chief 
of  the  Bureau,  was  appointed  to  fill  the  new  post  at  Tokyo.  After 
spending  some  time  visiting  industrial  centers  in  this  country, 
Dr.  Rutter  sailed  for  Japan  in  early  June.  It  is  believed  that  the 
present  arrangement  will  prove  a  benefit  to  our  commercial 
interests  and  that  the  appropriation  made  by  Congress  will  be 
used  to  the  best  advantage  in  this  manner. 
Work  in  Europe. 

In  London  war  conditions  rendered  it  impracticable  to  do 
extensive  promotive  work.  The  commercial  attach^  kept  the 
Biu-eau  fully  advised  as  to  the  various  changes  affecting  our 
trade.  His  office  was  able  to  assist  our  business  men  materially 
with  reference  to  British  import  and  export  regulations.  The 
attach^  made  a  thorough  study  of  England's  war-trade  organiza- 
tion which  proved  to  be  of  special  value.  Upon  the  outbreak  of 
the  war  he  was  of  great  assistance,  because  of  his  knowledge  of 
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the  English  ^stem,  in  drafting  the  plans  for  our  Government's 
war-trade  activities.  When  this  work  wa^  well  imder  way,  he 
returned  to  his  post  in  order  to  view  further  the  interallied  eco- 
nomic activities  in  London. 

Commercial  Attach^  William  C.  Huntington,  at  Petrograd, 
made  an  extensive  toiu-  of  Etu-opean  Russia'.  His  knowledge  of 
the  Russian  language  enabled  the  attach^  to  render  invaluable 
assistance  to  the  American  ambassador  during  the  trying  days 
of  the  Russian  revolution.  The  year  was  largely  devoted  to  the 
study  of  Russian  commercial  conditions,  during  which  time  he 
also  cultivated  many  useful  points  of  contact. 

Although  Conunerdal  Attach^  C.  W.  A.  Veditz,  at  Paris,  has 
been  subject  to  war  conditions,  he  has  been  able,  nevertheless,  to 
do  much  trade-promotion  work  along  the  line  of  prohibited  French 
imports.  He  was  successful  in  inducing  the  French  Government 
to  permit  a  large  Dutch-American  machinery  house,  which  rep- 
resented about  60  of  the  leading  industrial  machinery  makers  of 
this  country,  to  continue  its  operations  in  France.  This  achieve- 
ment saved  a  large  voltmie  of  business  annually  for  American 
manufacturers.  Mr.  Veditz  has  been  keeping  in  close  touch  with 
the  reconstruction  problem  which  France  must  face  after  the  war 
and  in  order  to  get  first-hand  information  has  visited,  through 
the  courtesy  of  English  and  French  officials,  the  devastated 
regions  in  northern  France  and  in  Belgium.  Just  before  the  close 
of  the  year  the  attach^  was  designated  by  the  American  ambas- 
sador to  appear  for  the  embassy  at  important  interallied  con- 
ferences and  committees. 

Commercial  Attach^  Erwin  W.  Thompson  continued  to  make 
his  headquarters  at  The  Hague  till  February,  191 7,  since  when 
he  has  been  located  at  Copenhagen.  He  was  originally  assigned 
to  Berlin.  Besides  making  a  study  of  the  opportunities  in  Den- 
mark for  the  establishment  of  American  banks,  Mr.  Thompscto 
was  instructed  to  keep  the  Bureau  in  touch  with  commercial 
conditions  throughout  Scandinavia.  Diuing  his  visit  to  this 
country  he  gave  valuable  aid  to  the  California  olive  industry 
upon  which  subject  he  is  an  expert. 

W<»k  in  Sooth  America. 

Commercial  Attach^  Albert  Hale,  assigned  to  Buenos  Aires, 
returned  to  the  United  States  in  August,  1916,  and  after  visiting 
the  principal  centers  interested  in  trade  with  Argentina,  resigned 
from  the  service.     Lew  B.  Clark,  the  clerk  at  that  post,  has  been. 
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in  charge  of  the  office  dtuing  the  absence  of  the  attach^,  besides 
conducting  the  wearing-apparel  investigation  and  attending  to 
the  purchase  of  the  general  samples.  Mr.  Clark  has  kept  th^ 
Bureau  informed  of  important  trade  changes  in  his  territory. 
Plans  are  tmder  consideration  for  filling  this  important  post  at 
an  early  date. 

Commercial  Attach^  William  C.  Downs,  at  Rio  de  Janeiro,  while 
making  the  special  investigations  already  referred  to,  has  been 
engaged  in  a  close  study  of  Brazilian  finances.  The  attach^  for- 
warded several  valuable  reports  on  investment  opportimities,  one 
of  which,  a  loan  of  $5,000,000,  was  floated  successfully  in  this 
coimtry.  In  September,  191 7,  Mr.  Downs  returned  to  the  United 
States  for  the  first  time  in  nearly  three  years. 

Commercial.  Attach^  William  F.  Montavon,  at  Lima,  found  con- 
ditions in  his  district  very  favorable  for  trade  promotion,  and  as 
a  result  of  the  attache's  activities,  initial  shipments  of  several 
classes  of  American  merchandise  were  made  to  Peru.  While  in 
Bolivia  Mr.  Montavon  made  a  study  of  the  possibility  of  the 
BoUvian  Government  securing  its  railroad  supplies  and  equipment 
from  the  United  States.  As  a  result,  substantial  purchases  were 
made  from  American  manufactiu-ers  for  the  first  time.  Mr.  Mon- 
tavon has  also  been  investigating  Peruvian  fibers,  with  the  cooper- 
ation of  our  Department  of  Agricultiu-e.  It  is  hoped  that  these 
investigations  will  eventually  lead  to  the  sale  of  American  machin- 
ery on  a  large  scale. 

Commercial  Attach^  Verne  L.  Havens  at  Santiago  was  instru- 
mental in  having  the  American  Society  establish  a  commercial 
section  for  the  furtherance  of  trade  relations  between  Chile  and 
the  United  States. 

Work  in  the  Far  East  and  Australia. 

During  Commercial  Attach^  Arnold's  visit  to  the  United  States 
the  office  at  Peking  was  in  charge  of  John  R.  Arnold  of  the  Bureau's 
staff,  who  devoted  much  time  to  the  collection  of  material  for  the 
establishment  in  the  Bureau  of  Foreign  and  Domestic  Commerce 
of  a  new  division  for  far-eastern  affairs.  On  his  trip  through  the 
United  States  Julean  Arnold  addressed  a  large  number  of  trade 
organizations,  illustrating  his  talks  with  lantern  slides.  Every- 
where the  attach^  was  in  close  communication  with  manufac- 
turers and  exporters  interested  in  China.  As  a  definite  result  of 
his  efforts,  clubs  for  the  furtherance  of  trade  development  in 
China  were  started  in  Seattle,  San  Francisco,  and  Chicago.    This 
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attach^  has  done  much  to  improve  coimnercial  relations  between 
China  and  the  United  States. 

At  Melbourne  Commercial  Attach^  Philip  B.  Kennedy  put  in 
an  important  year.  Previous  to  America's  entrance  into  the  war 
there  was  in  Australia  much  tmf avorable  opinion  concerning  our 
nonparticipation  in  the  great  struggle.  The  attach^  made 
addresses  before  Chambers  of  Commerce  and  similar  bodies, 
presenting  the  viewpoints  and  aims  of  the  United  States.  Al- 
though WBT  conditions  have  interfered  with  several  trade  matters 
which  he  had  hoped  to  perfect,  his  success  in  introducing  Australian 
purchasers  to  American  sources  of  supply  and  in  mediating  in 
commercial  disputes  has  been  real. 

District  Office  Serrice. 

District  offices  of  the  Bureau  have  been  maintained  dming  the 
entire  fiscal  year  at  New  York,  Boston,  Chicago,  St.  Louis,  New 
Orleans,  San  Francisco,  and  Seattle.  The  office  at  Atlanta  was 
closed  during  the  year. 

Cooperative  offices  are  now  maintained  by  the  chambers  of 
commerce  in  Philadelphia,  Cindimati,  Cleveland,  Portland,  Greg., 
Los  Angeles,  by  the  Greater  Da3rton  Association,  by  the  Cindn- 
nati.  New  Orleans  &  Texas  Pacific  Railway  Co.  at  Cindimati,  and 
by  the  Southern  Railway  Co.  at  Chattanooga.  Dtning  the  year 
offices  at  Dayton  and  Portland  were  established,  and  the  office  at 
Detroit  was  discontinued.  The  cooperative  offices  work  along 
the  same  line  as  the  district  offices  but  thdr  activities  are  confined 
to  the  dty  in  which  they  are  located  and  immediate  vidnity. 
They  recdve  substantially  the  same  material  from  the  Bureau  as 
the  district  offices  and  are  expected  to  do  the  same  work  in  looking 
after  fordgn  buyers  and  arranging  for  visits  by  Bureau  offidals 
and  consuls  and  in  giving  advice  and  information  to  all  manu- 
facturers seeking  markets  abroad.  The  cooperative  offices  are 
established  with  the  imderstanding  that  one  man  will  devote, 
all  his  time  to  fordgn-trade  work  and  that  the  office  will  be  open 
to  any  American  concern  in  the  particular  communities.  The 
salary  of  this  man  is  paid  by  the  local  organization,  but  he  must 
have  training  and  experience  that  are  satisfactory  to  the  Bureau. 

The  work  of  the  district  offices  could  be  profitably  extended  in 
many  directions  if  more  funds  were  available.  In  most  of  the 
offices  the  force  consists  of  the  commerdal  agent  in  charge,  a 
clerk,  and  stenographer.  Two  offices  have  two  clerks  and  only 
one  office.  New  York,  has  more  than  two.     In  no  office  is  there 
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a  trained  man  who  has  time  to  travel  to  the  other  cities  in  his 
district  as  frequently  as  would  be  desirable  in  order  to  interview 
interested  manufacturers,  address  trade  organizations,  and  pro- 
mote public  interests  in  the  development  of  foreign  trade.  For 
some  districts  there  should  be  an  agent  constantly  traveling 
through  the  manufacturing  centers,  pointing  out  the  advantages 
of  foreign-trade  developments,  addressing  commercial  organiza- 
tions, and  making  the  public  acquainted  with  the  facilities  offered 
by  the  Bureau.  The  work  of  this  kind  already  done  has  proved 
well  worth  while  and  has  been  thoroughly  appreciated.  Addi- 
tional fimds  will  be  needed  in  order  to  do  much  of  this  work. 

Most  of  the  district  offices  took  an  increasingly  active  part  dur- 
ing the  year  in  educational  work.  In  some  cities  the  commercial 
agents  axe  connected  with  foreign-trade  courses  given  by  estab- 
lished institutions  of  education.  Lectures  axe  given  to  the 
students,  who  are  encouraged  to  become  familiar  with  the  prac- 
tical questions  that  arise  in  connection  with  the  work  of  the  office. 
In  other  places  the  commercial  agents  are  taking  a  leading  part 
in  the  formation  of  study  clubs  that  have  been  formed  by  business 
men  and  their  clerks  for  the  purpose  of  obtaining  a  better  knowl- 
edge of  the  conditions  affecting  foreign  trade.  Most  of  this  work 
is  done  in  the  evening,  and  it  is  gratifying  to  note  that  the  agents 
have  assumed  this  extra  burden  enthusiastically  in  order  to  pro- 
mote the  development  of  foreign  trade. 

Near  the  close  of  the  fiscal  year  an  arrangement  was  made 
whereby  the  district  offices  were  to  assist  in  licensing  such  com- 
modities as  are  placed  on  the  controlled  list  by  presidential  proc- 
lamation. The  offices  were  prepared  to  receive  applications 
for  licenses  from  the  exporters  and  manufacturers  in  their  dis- 
tricts. 

During  the  year  the  sample  room  located  in  the  New  York 
Customhouse  has  been  equipped  with  tables  and  display 
frames  sufficient  to  allow  the  exhibition  at  one  time  of  several 
hundred  samples.  The  collections  of  hardware  imported  in 
connection  with  a  series  of  reports  on  foreign  hardware  markets 
issued  by  the  Bureau  have  been  on  display  since  late  in  the  fall 
of  1 91 6  and  have  constituted  the  major  part  of  the  exhibits  in 
this  room.  There  were  also  received  during  the  year  and  placed 
on  display  extensive  collections  of  cotton  goods  from  British 
India,  China,  Java,  Straits  Settlements,  Cuba,  and  the  Danish 
West  Indies;  electrical  goods  from  New  Zealand;  wearing  apparel 
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from  China,  Java,  the  Philippines,  Chosen,  Japan,  Siberia,  the 
Straits  Settlements,  and  the  Federated  Malay  States;  boots  and 
shoes  from  Australia;  and  paper  and  stationery  goods  from 
South  America.  All  of  these  collections  consisted  of  samples 
sent  in  by  the  Bureau's  special  agents  in  connection  with  their 
reports  on  foreign  markets  for  American  goods.  Toward  the  end 
of  the  fiscal  year,  however,  plans  were  made  for  extending  the 
work  of  this  division  by  including  samples  of  goods  which  are  of 
practical  interest  to  American  manufacturers  but  which  have 
not  been  covered  by  current  investigations.  To  this  end  the 
Bureau's  representatives  in  South  America  were  authorized  to 
spend  about  $5,000  on  the  purchase  of  samples  ranging  from 
cotton  goods  to  jewelry.  Special  exhibits  were  made  at  the 
following  conventions  diuing  the  year;  New  York  Electrical 
Exposition,  October,  191 6;  Pittsburgh  Foreign  Trade  Coimcil, 
January,  191 7;  meeting  of  Chamber  of  Commerce  of  the  United 
States,  Washington,  D.  C,  February,  191 7;  New  York  State 
Retail  Hardware  Association,  and  Pennsylvania  and  Atlantic 
Seaboards  Hardware  Association,  New  York,  February,  191 7; 
Eastern  States  Industrial  Exposition  and  Export  Conference, 
Springfield,  Mass.,  Jime,  191 7. 

There  have  been  more  changes  than  usual  during  the  past  year 
in  the  personnel  of  the  commercial  agents  in  charge  of  district 
ofiices.  This  has  been  due  largely  to  resignations  in  order  to 
accept  better  paid  positions.  It  is  always  a  source  of  regret  to 
lose  the  services  of  an  efficient  and  well-trained  employee,  but  it 
is  a  tribute  to  the  Bureau  to  know  that  our  men  are  in  demand 
and  that  they  leave  us  to  render  another  gpod  service  to  the 
business  community. 

Traveling  Agent  Service. 

A  special  division  of  the  Bineau  was  created  in  191 7  to  take 
charge  of  the  field  investigations  by  special  agents — the  division 
of  commercial  agents.  Increased  appropriations  made  provision 
for  new  investigations,  thus  making  it  desirable  for  an  increase  in 
the  staff  to  give  more  concentrated  attention  to  the  work  than 
was  previously  possible. 

On  July  I,  1916,  there  were  13  investigators.  On  January  i, 
191 7,  this  number  had  been  increased  to  18,  and  on  June  30,  191 7, 
there  were  26  investigators  attached  to  the  new  division.  The 
creation  of  this  division  was  in  line  with  a  recommendation  to  this 
effect  made  by  the  special  committee  of  tlie  Chamber  of  Commerce 
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of  the  United  States,  which  was  chosen  to  consider  all  phases  of 
the  Bureau's  activities.  The  Latin  American  division,  which  has 
been  rendering  effective  work  in  handling  these  investigations, 
was  organized  primarily  to  develop  research  and  inquiry  into  its 
particular  field.  Its  dual  interest,  coupled  with  inadequate  help, 
was  the  cause  of  the  transfer  of  part  of  its  ftmctions  to  the  division 
of  commercial  agents.  As  the  work  demanded,  readjustment  in 
the  regular  staff  was  made  to  take  care  of  this  administrative 
work. 

The  functions  of  the  division  may  be  described  as  follows:  To 
work  with  the  appointments  committee  in  selecting  new  investi- 
gators, to  assist  in  seeming  the  names  of  suitable  available  appli- 
cants for  the  various  examinations,  in  determining  the  scope  of 
the  investigations  and  the  length  of  time  they  should  take,  in 
directing  the  men  chosen,  in  examining  critically  all  their  reports 
and  correspondence,  and  in  distributing  the  valuable  first-hand 
information. 

Investigations  Conducted  During  the  Fiscal  Tear  1Q17. 

Owing  to  the  interest  shown  in  foreign  markets  for  agricul- 
tural machinery  and  implements  as  expressed  through  the  National 
Implement  &  Vehicle  Association,  the  Bureau  started  two  investi- 
gations during  the  fiscal  year  191 5  dealing  with  this  industry. 
The  territories  selected  were  South  Africa  and  Australia  and  South 
America.  Commercial  Agent  Juan  Homs  was  assigned  to  the 
investigation  in  South  Africa  and  Australia,  and  he  finished  his 
field  work  in  April,  191 7,  when  he  reported  to  headquarters  in 
New  York,  where  arrangements  were  made  for  a  tour  of  the 
principal  manufactming  centers  in  the  United  States. 

The  South  American  investigation,  conducted  by  Special  Agent 
Frank  H.  von  Motz,  was  also  completed  satisfactorily  during  the 
year.  His  three  monographs  have  already  been  published  under 
the  titles,  "  Markets  for  Agricultural  Implements  and  Machinery 
in  Argentina,"  "Markets  for  Agricultm-al  Implements  and 
Machinery  in  Brazil,"  and  "  Markets  for  Agrictdtural  Implements 
and  Machinery  in  Chile  and  Peru." 

The  important  work  on  dyestuffs  by  Dr.  Thomas  H.  Norton  was 
continued  into  the  year,  and  for  three  months  he  was  located  at 
New  York.  During  the  late  siunmer  and  fall  months  of  191 6  his 
work  was  largely  occupied  in  the  completion  and  details  of  publi- 
cation of  his  monograph  entitled  "Artificial  Dyestuffs  Used  in  the 
United  States."  This  report  has  had  an  undoubted  influence  in 
building  up  the  new  American  coal-tar  color  industry. 
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Grosvenor  M.  Jones  was  selected  to  make  a  special  study  of  the 
Latin  American  markets  for  coal,  and  in  addition  to  make  a 
study  of  ftmdamental  problems  tmderlying  packing  and  general 
freight  handling. 

Ralph  M.  Odell  continued  his  investigations  of  foreign  markets 
for  textiles  during  the  year,  spending  10  months  in  the  British 
Indies.  The  remainder  of  the  year  was  devoted  to  conferences 
with  members  of  the  American  Cotton  Manufacttirers'  Associa- 
tion and  the  National  Cotton  Manufacturers'  Association,  and 
private  individuals  interested  in  his  work.  Five  of  Mr.  Odell's 
monographs  were  published  during  the  yejir,  covering  the  markets 
for  cotton  goods  in  the  Dutch  East  Indies,  Ceylon,  and  British 
India.  Mr.  Odell  has  investigated  cotton-goods  markets  for  the 
Bureau  in  practically  every  coimtry  in  the  world,  and  the  reports 
that  have  resulted  from  these  investigations  are  considered  the 
most  exhaustive  and  at  the  same  time  the  most  authoritative 
that  have  ever  been  published. 

An  investigation  of  tmusual  interest  is  that  of  the  present  and 
potential  markets  of  South  America  for  construction  materials  and 
machinery,  which  was  undertaken  diuing  the  year  by  Special 
Agent  W.  W.  Ewing.  His  itinerary  dtuing  the  fiscal  year  191 7 
covered  Cuba,  Panama,  Venezuela,  and  Colombia.  Monographs 
have  already  been  published  on  the  markets  in  Cuba  and  Venezuela. 

The  two  investigations  of  foreign  markets  for  electrical  equip- 
ment machinery  and  suppUes  decided  upon  during  the  fiscal  year 
1916  were  carried  forward  diuing  191 7.  Special  Agent  P.  S. 
Smith,  whose  investigation  will  cover  the  South  American  markets, 
started  work  in  the  field  during  the  fiscal  year  1916,  while  Special 
Agent  Lundquist,  who  is  making  an  investigation  in  the  Far  East, 
started  wcn-k  in  August,  1916.  Mr.  Smith's  monographs  on  elec- 
trical goods  in  Cuba  and  Porto  Rico  have  been  published. 

CXu:  nearness  to  South  America  led  to  an  investigation  of  the 
markets  in  that  region  for  American  fruit.  This  investigation  was 
tmdertaken  during  the  fiscal  year  1916  and  completed  in  191 7  by 
Special  Agent  Walter  Fischer.  A  report  entitled  "  South  American 
Markets  for  Fresh  Fruits  "  has  been  published,  and  Mr.  Fischer  has 
also  prepared  a  brief  report  dealing  with  the  dried-fruit  situation 
in  South  America. 

As  a  result  of  former  Agent  Roger  E.  Simmons's  trip  through 
South  America  in  connection  with  the  lumber  markets  and  after 
consultation  with  leading  trade  associations  in  the  fumittu-e  trade, 
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the  Bureau  discovered  that  there  was  much  interest  on  the  part 
of  American  manufacturers  in  the  possibilities  of  South  America 
as  a  furniture  market.  Accordingly,  Harold  E.  Everley  was 
selected  for  this  work  and  reported  for  duty  in  March,  191 7. 

The  Bureau  reports  on  the  hardware  markets  for  various  coun- 
tries, prepared  by  the  commercial  attaches,  met  with  so  hearty  a 
reception  that  it  was  decided  to  continue  this  work  and  appoint  a 
field  investigator  to  make  a  first-hand  study  of  markets  that  are 
comparatively  unknown  at  the  present  time,  namely,  South  Africa, 
India,  and  the  l^ear  East.  For  this  investigation  Charles  S. 
Williams  was  chosen. 

An  investigation  of  the  South  American  markets  for  jewelry 
and  silverware  was  determined  upon  diwing  the  year  and  Samuel 
W.  Rosenthal  was  selected  for  the  work.  The  National  Jewelers* 
Board  of  Trade  has  cooperated  heartily  in  arranging  for  this 
investigation. 

The  potentialities  of  the  far  eastern  markets  for  American 
automobiles  were  considered  bright  enough  to  warrant  an  investi- 
gation of  that  territory,  and  Tom  O.  Jones  was  selected  for  the 
work.  His  investigation  will  include  a  study  of  pleasure  cars, 
industrial  vehicles,  and  accessories,  and  he  will  consider  the 
possibilities  of  gasoline,  steam,  and  electric  vehicles  in  Japan, 
China,  the  Dutch  East  Indies,  and  possibly  later  South  Africa 
and  Russia. 

According  to  plans  made  during  the  fiscal  year  191 6,  an  investi- 
gation of  the  South  American  markets  for  paper,  paper  products, 
and  printing  machinery  has  been  undertaken  by  Robert  S.  Barrett. 
His  report  on  Cuba  and  Panama  has  been  published. 

The  certainty  that  there  will  be  a  notable  development  of  the 
railways  of  Australia,  New  Zealand,  China,  Japan,  and  India 
within  a  few  years  after  the  close  of  the  war  has  lead  the  Bureau 
to  undertake  an  investigation  of  this  important  field,  concerning 
which  our  present  information  is  meager  and  scattered.  Frank 
Rhea  was  chosen  to  make  the  investigation,  which  will  cover  the 
markets  for  railway  equipment,  railway  material,  and  railway 
supplies. 

Two  investigations  of  the  shoe  and  leather  markets  abroad  were 
carried  on  during  the  year.  Special  Agent  Herman  G.  Brock,  who 
began  his  investigation  of  the  South  American  markets  for  these 
lines  in  1916,  had,  by  the  end  of  1917,  covered  Cuba,  Porto  Rico, 
Jamaica,    the  Virgin    Islands,   Panama,   and    the    West    Coast 
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countries  and  planned  to  cover  Argentina,  Uruguay,  and  Brazil 
before  January,  1918.  His  reports  on  the  markets  of  Cuba  and 
Porto  Rico  have  been  printed.  Trade  Commissioner  Clarence  E. 
Bosworth  was  assigned  to  the  far  eastern  end  of  the  investigation. 
Commissioner  Bosworth  has  paid  especial  attention  to  new 
somx^es  of  supplies  for  leather  products,  hides,  and  skins. 

As  the  most  important  trade  associations  in  the  textile  industry 
have  expressed  great  interest  in  the  Latin  American  markets,  an 
investigation  of  this  field  was  determined  upon  in  191 6  and  W.  A. 
Tucker  was  appointed  for  the  work.  He  has  had  reports  published 
on  results  of  his  investigations  in  Cuba  and  Porto  Rico  and  Jamaica. 

The  markets  for  wearing  apparel,  both  in  South  America  and 
in  the  Far  East,  have  also  come  in  for  extended  study.  In  South 
America  an  investigation  has  been  carried  on  by  the  commercial 
attach^,  supervised  by  Special  Agents  Brock  and  Tucker,  a  plan 
which  insures  a  uniformity  which  would  not  otherwise  be  possible 
and  is  working  out  satisfactorily.  The  investigation  of  the  far 
eastern  markets,  imdertaken  in  19 16,  was  continued  during  191 7 
by  Commercial  Agent  Stanhope  Sams,  whose  report  entitled 
"Wearing  Apparel  in  Japan"  has  already  been  published. 

A  report  entitled  *'The  West  Indies  as  an  Export  Field"  was 
completed  by  Special  Agent  Garrard  Harris  as  a  result  of  his 
studies  in  those  islands.  This  valuable  commercial  handbook  was 
issued  S^tember  20,  191 7. 

The  interest  caused  by  the  acquisition  of  the  Danish  West 
Indies  prompted  the  Bureau  to  issue  a  monograph  on  that  subject. 
The  work  of  preparing  the  material  was  assigned  to  Special  Agents 
Brock,  Smith,  and  Tucker,  who  at  the  time  were  on  their  way  to 
South  America. 

There  is  a  great  scarcity  of  information  regarding  forms  and 
methods  of  organization  and  distribution  in  the  export  trade. 
The  Btu-eau  has  long  recognized  the  need  of  studying  this  im- 
portant phase  of  foreign  commerce  and  early  in  the  fall  of  1916 
sent  out  a  carefully  prepared  paper  from  headquarters  to  the 
district  offices  and  commercial  agents  bearing  on  the  subject. 
Some  good  information  was  proctued  but  it  was  decided  that  in 
order  to  make  any  real  coordinated  investigation  it  would  be 
necessary  to  secure  the  services  of  a  specialist  who  would  give 
this  matter  his  entire  attention.  Accordingly,  Prof.  Paul  T. 
Cherington,  of  the  Harvard  Gradtiate  School  of  Business  Admin- 
istration, was  selected. 
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Two  important  investigations  were  started  during  the  year  into 
the  subject  of  investment  opportunities.  One  of  these  investiga- 
tions is  conducted  by  Special  Agent  Halsey  and  is  devoted  to  South 
and  Central  America  and  the  other,  dealing  with  the  Far  East  and 
Russia,  is  in  the  hands  of  Trade  Commissioner  Ferrin.  Their 
reports  should  cover  the  underlying  conditions  bearing  on  the  sub- 
ject of  investments;  Government,  State,  and  municipal  securiti^ 
and  finance;  railway  companies;  public  utilities;  industrial  com- 
panies; land,  mining,  oil,  agricultural  and  timber  resources,  plan- 
tations, etc. ;  banking  and  insurance. 

A  very  technical  foreign  investigation  was  initiated  by  the 
Btureau  during  the  present  year  when  J.  Morgan  Clements  was 
appointed  to  make  a  study  of  the  mineral  resources  of  the  Far 
East.  The  tentative  scope  of  this  investigation  includes  a  recon- 
noissance  of  the  mineral  districts;  a  study  of  the  mining  laws  and 
conditions  which  make  for  or  against  secure  investment  ajid  other 
fundamental  factors  which  determine  the  investment  of  capital 
in  mining  enterprises;  the  study  of  trade  conditions,  transpor- 
tation facilities,  etc.,  which  determine  why  raw  materials,  in  this 
case  ores,  go  from  the  Far  East  to  Europe  or  Japan,  rather  than 
to  the  United  States;  and  a  study  of  the  mines  and  smelters  as  a 
market  for  the  introduction  of  American  mining  machinery  and 
other  suppUes. 

The  Bureau  began  during  the  year  two  investigations  on  ports 
and  transportation  facilities,  one  dealing  with  the  Far  East  and 
Russia  and  the  other  with  Latin  America.  These  investigations 
cover  ports  and  their  equipment,  railways,  canal  and  river  navi- 
gation, and  also  information  in  regard  to  road  conditions.  An 
investigation  of  oriental  conditions  has  been  tmdertaken  by  Paul 
P.  Whitham.  The  Latin  American  study  is  in  the  hands  of 
Grosvenor  M.  Jones. 

The  pilotage  laws  of  the  several  States  of  this  coimtry  were  made 
the  object  of  a  special  study  by  Mr.  Jones  early  in  the  year.  This 
involved  an  analysis  of  the  statutes  and  regulations  enforced  in 
those  States  which  have  legislation  on  the  subject.  The  report 
which  resulted  from  this  investigation  is  the  most  comprehensive 
that  has  ever  been  prepared  on  the  subject. 

A  novel  form  of  cooperation  on  a  large  scale  between  the  Govern- 
ment and  one  of  the  country's  large  industries  was  inaugurated  in 
191 7.  For  a  number  of  years  the  lumber  industry  has  been  in  an 
unsatisfactory  condition.     Prices  have    been  tmstable  and  the 
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domestic  market  has  been  demoralized.  At  the  suggestion  of 
prominent  lumbermen  the  Forest  Service,  the  Federal  Trade 
Commission,  and  the  Btu^au  of  Foreign  and  Domestic  Commerce 
made  a  study  of  their  problems  and  reached  the  unanimous 
conclusion  that  the  establishment  of  new  foreign  markets  for 
Imnber  would  prove  of  immense  value  in  the  solution  of  the 
problems  at  home.  Accordingly  these  three  Govenmient  agencies 
held  a  meeting  in  Chicago  at  which  representatives  of  the  leading 
lumber  associations  were  present,  and  it  was  decided  to  make  an 
investigation  of  European  lumber  markets,  particularly  with  refer- 
ence to  conditions  after  the  war.  Foin:  men  were  finally  selected 
for  the  wcM-k:  John  R.  Walker,  to  cover  Great  Britain,  France,  the 
Netherlands,  and  Switzerland;  Nelson  C.  Brown,  to  study  prospect 
in  southern  Europe  and  northern  Africa;  A.  H.  Oxholm,  for  the 
Scandinavian  countries  and  Finland;  and  Roger  E.  Simmons, 
to  investigate  Siberia  and  European  Russia.  They  entered  upon 
their  duties  in  April,  191 7,  when  they  started  upon  a  two  months' 
tour  of  the  principal  lumber  districts  of  the  country.  They  are 
to  start  for  their  respective  foreign  fields  early  in  the  new  fiscal 
year  and  will  be  abroad  approximately  18  months.  Upon  their 
return  they  will  spend  another  6  months  assisting  American 
manufacturers  with  their  export  problems. 

Division  of  Statistics. 

The  abnormal  conditions  in  otu:  foreign  trade  caused  a  large 
morease  in  the  regular  work  of  the  division  of  statistics,  both  in 
compiling  figures  for  regular  and  special  tables  and  in  the  corre- 
spondence relating  to  statistical  subjects  which  is  handled  in 
this  division.  The  number  of  statistical  inquiries  from  business 
men  actually  engaged  in  foreign  trade  or  contemplating  entering 
the  foreign  field  is  constantly  increasing. 

The  unprecedented  increase  in  the  volume  of  both  imports  and 
exports  has  made  it  impossible  for  the  collectors  of  customs  to 
render  their  monthly  reports  as  promptly  after  the  close  of  the 
month  as  dtuing  normal  times,  and  the  issues  of  the  Monthly 
Summary  of  Foreign  Commerce  and  other  regular  statistical 
publications  have  for  this  reason  been  considerably  delayed. 
Notwithstanding  the  improvements  instituted  during  the  last 
two  years  in  the  methods  of  compiling  the  retiuns  in  the  custom- 
houses as  well  as  in  this  office,  it  is  not  probable  that  any  con- 
siderable gain  of  speed  in  issuing  the  monthly  publications  will 
be  possible  while  the  abnormal  foreign  trade  continues. 
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The  demand  for  prompter  statistics  has  to  some  extent  been 
met  by  preparing  advance  statements  or  special  articles,  showing 
in  many  cases  more  details  by  cotmtries  and  customs  districts 
than  are  usually  published  by  the  Btireau.  These  advance  state- 
ments are  distributed  to  interested  parties,  but  such  service  must 
necessarily  be  restricted,  as  otherwise  the  work  of  preparing  the 
regular  tables  would  suffer.  If  the  law  permitted  collecting  the 
cost  of  preparing  specially  compiled  statements  from  the  persons 
applying  for  them,  which  most  persons  would  be  glad  to  pay,  the 
proceeds  might  be  used  for  employing  the  additional  clerks  needed 
for  this  work  and  the  service  could  be  greatly  extended  for  the 
benefit  of  the  commercial  public.  The  statistical  office  of  the 
British  Board  of  Trade  furnishes  specially  prepared  statements 
to  applicants  tmder  this  plan  and  collects  thousands  of  dollars 
annually  for  the  service. 

A  new  edition  of  Schedule  B,  governing  the  statistical  classifi- 
cation of  articles  exported  from  the  United  States,  was  prepared 
during  the  year  and  became  effective  on  July  i,  1917.  The  nimi- 
ber  of  classifications  was  extended  to  693,  an  increase  of  98  new 
classes.  The  task  of  subdividing  general  classes  with  large  trans- 
actions denominated  as  "All  other"  tmder  "Chemicals,"  "Explo- 
sives," "Machinery,"  and  other  groups  was  rendered  difficult  by 
the  fact  that  while  many  were  criticizing  the  large  classes  shown 
imder  these  somewhat  meaningless  headings  few  were  able  to 
furnish  any  definite  suggestions  for  breaking  up  these  groups. 

Efforts  to  secure  from  Congress  an  appropriation  for  the  purpose 
of  restoring  the  service  of  collecting  and  publishing  statistics  of 
the  internal  commerce  of  the  United  States,  which  was  discon- 
tinued in  1 91 2  on  accotmt  of  the  failure  of  an  appropriation  for 
this  work,  have  so  far  been  imsuccessful.  The  value  of  regularly 
recording  and  pubUshing  information  of  domestic  commerce 
movements  on  rivers,  canals,  and  the  Great  Lakes,  of  coastwise 
commerce  of  the  Atlantic  and  Gulf  ports,  and  receipts  and  ship- 
ments of  staple  commodities  at  the  principal  distributing  centers 
throughout  the  coimtry  is  imquestioned,  in  the  present  emergency 
as  well  as  in  normal  times.  There  is  at  present  no  private  or 
official  publication  showing  the  movements  of  internal  or  domestic 
commerce  collectively. 

Latin  American  Division. 

The  Latin  American  division  devoted  most  of  its  time  during 
the  fiscal  year  191 7  to  acctunulating  and  classifying  data  of  all 
kinds  relating  to  economic  conditions  in  Latin  America  and  mak- 
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ing  it  available  to  American  houses.  Every  effort  has  been  made 
to  answer  inquiries  by  mail  or  telegraph  very  fully,  and  in  cases 
where  no  information  was  available  in  the  Bureau  the  inquirer 
was  advised  where  to  apply  for  it.  Much  time  was  also  given  to 
discussing  with  visitors  their  special  problems  in  Latin  American 
trade.  Ntunerous  appreciative  letters  were  received  concerning 
this  service. 

Some  material  for  a  directory  of  American  houses  represented 
in  South  America  has  been  collected. 

Attempts  have  been  made,  with  considerable  success,  to  interest 
trade  organizations  in  working  with  the  Bureau  to  advance  otu: 
Latin  American  trade  where  there  was  opportunity  to  focus  the 
efforts  of  such  bodies  and  of  large  commercial  firms  with  repre- 
sentation in  Latin  America  on  trade  development  plans.  As  an 
example,  there  is  at  present  a  great  need  for  good  roads  throughout 
Latin  America  and  much  interest  on  the  part  of  the  inhabitants 
of  certain  countries  in  providing  them.  There  is,  however,  a  lack 
of  knowledge  as  to  the  comparative  expense  and  durability  of  the 
various  kinds  of  paving,  such  as  are  used  in  the  United  States, 
for  coimtry  roads  and  a  scarcity  of  raw  materials  and  of  the  latest 
road-making  machinery.  The  need  was  emphasized  for  concerted 
effort  on  the  part  of  American  manufacturers  of  this  machinery, 
paving-material  producers,  motor-car  and  motor-truck  manufac- 
turers, etc.,  to  adopt  a  plan  of  demonstrating  road  building  in 
various  countries  of  Latin  America  which  would  benefit  all 
concerned. 

Other  matters  in  which  the  division  has  interested  itself  in- 
clude the  printing  of  pamphlets  containing  directories  of  United 
States  firms  in  each  of  a  munber  of  industries  and  the  distribu- 
tion of  these  throughout  Latin  America;  action  to  make  avail- 
able to  the  United  States  the  stocks  of  cattle  in  the  Caribbean 
countries  heretofore  kept  out  of  this  country  largely  because  of 
the  cattle  tick,  which  could  be  removed  effectively  by  careful 
dipping;  cooperation  with  the  office  of  Markets  and  Rural  Organ- 
ization in  the  Department  of  Agriculture  in  carrying  on  foreign 
investigation  work;  and  assisting  foreign  students  to  attend  tmi- 
versities  in  the  ynited  States  and  obtain  practical  shop  experi- 
ence after  graduation.  At  the  close  of  the  fiscal  year  arrange- 
ments were  made  with  a  well-known  authority  on  Latin  American 
subjects  to  compile  an  elaborate  handbook  for  commercial  trav- 
elers to  South  America,  which  will  become  available  some  time 
during  the  coming  year.    The  large  number  of  inquiries  received 
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from  farmers  r^arding  agricultural  conditions  in  South  America 
and  the  prospects  for  homesteaders  made  it  advisable  to  get  out 
a  monograph  on  the  subject,  and  much  material  was  gathered 
during  the  year  with  this  end  in  view. 

In  view  of  the  existing  and  prospective  international  situation, 
the  following  six  lines  of  activity  have  been  chosen  for  the  im- 
mediate future: 

1.  Continuing  and  expanding  the  present  work  of  collecting 
and  classif)H[ng  information  on  all  commercial  subjects;  confer- 
ring with  visitors,  engaging  in  research  work,  and  answering  fully 
all  Latin  American  inquiries. 

2.  Cooperating  in  every  way  possible  with  the  War  Trade 
Board  and  otherwise  assisting  in  the  prosecution  of  the  war. 

3.  Establishing  and  carrying  out  a  definite  program  both  in 
Latin  America  and  the  United  States  to  bring  about  a  closer  ac- 
quaintanceship between  the  two  sections. 

4.  Compiling  a  number  of  special  publications  for  reference  and 
other  purposes. 

5.  Making  preparations  for  meeting  the  competition  that  will 
come  after  the  close  of  the  war. 

6.  Assisting  in  building  up  our  trade  with  Mexico. 

Editorial  Division. 

No  less  than  52  special  publications  were  issued  during  the  year, 
an  increase  of  19  over  the  fiscal  year  1916.  The  increased  output 
may  be  ascribed  to  the  number  of  sp^^ial  agents  in  the  field  and 
to  the  new  policy  of  publishing  the  reports  of  such  agents  as 
rapidly  as  they  are  received,  instead  of  waiting  imtil  sufficient 
accumulate  to  make  a  large  volume.  Fewer  reports  than  usual 
were  received  from  the  American  consuls,  who  were  obliged  to 
devote  most  of  their  time  to  special  duties.  Many  consuls  were 
withdrawn  when  the  United  States  entered  the  war. 

The  editorial  division  is  responsible  in  a  measure  for  all  the 
material  included  in  the  publications  of  the  Btureau  and  is  wholly 
responsible  for  the  form  in  which  it  is  published,  yet  the  increased 
output  of  the  year  was  handled  by  a  somewhat  reduced  editorial 
staff.  This  was  possible  partly  because  of  the  constantly  im- 
proving quality  of  reports  submitted  by  the  spe9ial  agents  and 
partly  because  of  improvements  in  the  methods  of  handling  the 
work  in  the  division  itself.  Nevertheless,  there  were  times  during 
the  year  when  the  strain  upon  the  staff  was  greater  than  is  advis- 
able if  the  traditional  quality  of  the  Bmeau's  pubUcations  is  to 
be  maintained. 
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BUREAU  OF  STANDARDS* 

(Dr.  S.  W.  Stratton.  Director,) 

Attention  is  especially  called  to  the  report  of  the  Bureau  of 
Standards  for  the  fiscal  year  ended  June  30,  191 7.  It  is  excep- 
tionally full  and  complete,  is  carefully  indexed,  and  gives  infor- 
mation both  as  to  the  principles  and  practice  of  the  work  of  the 
Service  that  is  most  valuable.  It  is  a  book  which  should  be  in 
the  hands  of  every  scientific  man,  of  every  engineer,  and  which 
should  be  available  t6  every  industry.  • 

Buildings. 

The  Bureau  of  Standards  urgently  needs  an  adequate  building 
for  the  investigations  into  structural  materials.  The  work  is  of 
immediate  and  pressing  nation-wide  importance.  It  is  now  done 
in  scattered  places  and  in  very  inadequate  temporary  quarters. 
The  buildings  in  Pittsburgh,  in  which  part  of  the  work  is  done, 
are  unsafe  on  accotmt  of  the  high  temperatures  required  and  the 
special  nature  of  the  work  itself.  They  are  so  small  that  proper 
equipment  and  facilities  can  not  be  installed.  There  is  insuffi- 
cient yard  space  for  exposure  tests  and  for  handling  large  test 
^)ecimens.  Several  departments  of  the  Government  require 
investigations  and  tests  of  important  materials.  A  proper  build- 
ing is  needed  for  this  piupose,  and  with  the  utmost  speed  the 
structure  can  not  be  furnished  soon  enough  to  prevent  serious 
embarrassment.  Because  of  the  military  emergency  the  Bureau 
has  been  asked  by  the  War  Department  to  vacate  the  temporary 
quarters  borrowed  from  it,  and  if  a  building  is  not  provided  at 
the  Bureau  of  Standards  itself,  where  some  similar  work  is  in 
progress  and  the  technical  force  is  available,  it  must  either  be 
done  at  greater  expense  in  private  laboratories  or  the  several 
dq)artments  concerned  must  install  and  operate  duplicate  testing 
equipment.  Experience  has  shown  the  advantage  of  concentrat- 
ing such  work  at  the  Bureau  of  Standards.  It  was  for  that 
purpose  the  Bureau  was  established  and  partly  equipped.  It  can 
be  done  more  effectively  and  economically  there.  It  can  not, 
however,  be  done  either  eflfectively  or  economically  under  present 
conditions.    The  results  of  the  work  will  be  of  permanent  value, 
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available  for  the  entire  Government  for  all  time,  and  equally 
advantageous  to  the  general  public.  It  is  earnestly  hoped  that 
the  approval  of  Congress  may  be  given  to  the  request  for  a  new 
building. 

A  building  is  also  lurgently  required  to  provide  for  installing 
the  100,000-poimd  master  precision  scale  which  was  authorized 
in  the  appropriation  made  Jime  2,  1917.  The  building  would 
also  provide  facilities  for  housing  the  three  test  cars  of  the  service 
while  imdergoing  repairs  and  while  being  standardized.  The 
master  scale  will  aflford  facilities  both  to  the  Government  and  to 
the  railroad  companies  for  standardizing  railroad  track-scale 
equipment  and  would  serve  also  to  assist  tiie  States  in  standard- 
izing any  similar  equipment  which  they  may  own. 

The  building  and  scale  would  also  furnisn  a  correct  and  eflSdent 
means  of  testing  the  scales  and  weights  used  in  standardizing  large 
guns  and  their  projectiles  for  the  War  and  Navy  Departments. 

Occupation  of  the  new  chemical  laboratory  began  in  Jime,  191 7, 
and  as  this  report  is  written  the  building  is  in  full  service.  The 
place  formerly  occupied  by  the  chemistry  force  in  four  other 
buildings  has  been  wholly  absorbed  by  the  demands  upon  our 
scientific  force  arising  from  the  war.  Pending  complete  occupa- 
tion of  the  chemical  laboratory  for  its  own  special  uses,  a  portion 
of  it  was  occupied  for  the  development  of  the  liberty  airplane 
motor. 

Several  special  temporary  structiu-es .  have  been  erected  for 
testing  the  airplane  motors,  standardizing  materials  and  instru- 
ments for  airplanes,  and  providing  for  wind-tunnel  research  on 
aircraft  elements.  The  addition  of  these  emergency  structures 
enables  the  Btureau  to  cover  a  wide  range  of  scientific  work  on 
military  problems  and  to  meet  urgent  demands  for  testing  and 
research  in  connection  with  materials,  supplies,  and  appliances 
required  for  the  military  services  of  the  coimtry. 

Because  of  the  great  increase  in  the  cost  of  building  materials 
and  of  construction  generally,  the  appropriation  of  $50,000  for  the 
radio  laboratory  proved  inadequate.  It  was  increased  by  a  sub- 
sequent appropriation  to  a  total  of  $90,000.  The  plans  for  the 
building  have  been  completed  and  construction  is  well  under  way. 
This  building  will  permit  the  Bmeau  not  only  to  carry  on  its  own 
research  and  testing  work  on  radio-communication  problems  but 
to  provide  facilities  for  use  by  the  cooperating  laboratories  of 
other  executive  departments  concerned  with  radio  work. 
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Since  the  close  of  the  fiscal  year  a  special  building  of  factory 
type  has  been  begun  for  the  piupose  of  conducting  researches  into 
metallurgical  problems  whose  solution  is  urgently  required  for  war 
purposes.  In  the  same  structure  also  it  is  proposed  to  study  and 
standardize  appliances  of  many  kinds  for  military  needs.  The 
structure  isxapidly  progressing  and  is  expected  to  be  in  use  by  or 
about  the  close  of  the  calendar  year  191 7.  The  sum  of  $100,000 
has  been  allotted  from  the  fund  for  national  security  and  defense 
to  provide  for  the  necessary  equipment. 

Household  Circulars. 

It  will  be  recalled  that  on  August  28,  191 5,  the  Biureau  of  Stand- 
ards published  one  of  its  so-called  "circulars"  entitled  "Measure- 
ments for  the  Household. ' '  It  met  with  immediate  and  widespread 
approval  and  has  been  of  great  use  as  an  encyclopedia  for  the  home 
on  the  subject  of  meastu'ements  and  as  a  book  of  reference  and 
instruction.  The  second  volimie  of  the  series  is  now  in  the  press, 
entitled  "Materials  for  the  Household."  It  is  believed  that  the 
demands  for  this  publication  will  be  even  larger  than  those  for 
its  predecessor.  It  will  be  sold  through  the  Superintendent  of 
Documents  of  the  Government  Printing  Ofl&ce  at  a  nominal  figure. 
The  third  volume  of  the  series,  entitled  "Safety  for  the  House- 
hold," is  practically  ready  for  the  printer. 

Special  Appropriaticms. 

The  appropriation  bill  approved  Jime  15,  191 7,  provided  the 
funds  described  below  for  the  piuposes  stated. 

Two  himdred  and  fifty  thousand  dollars  to  enable  the  Btureau  of 
Standards  to  cooperate  with  the  War  and  Navy  Departments  by 
providing  the  scientific  assistance  necessary  in  the  development 
of  instruments,  devices,  and  materials,  and  in  the  standardization 
and  testing  of  supplies,  including  personal  services  and  rental  of 
quarters  in  the  District  of  Coltunbia  and  elsewhere;  the  erection 
of  temporary  structures;  books  of  reference  and  periodicals;  and 
all  other  necessary  items  not  included  in  the  foregoing. 

One  himdred  and  fifty  thousand  dollars  to  provide,  by  coopera- 
tion of  the  Biu-eau  of  Standards,  the  War  Department,  the  Navy 
Department,  and  the  Cotmcil  of  National  Defense,  for  the  stand- 
ardization and  testing  of  the  standard  gauges,  screw  threads,  and 
standards  required  in  manuf  actiuing  throughout  the  United  States, 
and  to  caUbrate  and  test  such  standard  gauges,  screw  threads,  and 
standards,  including  necessary  equipment,  rental  in  Washington 
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and  elsewhere,  erection  of  temporary  structures,  oflSce  expenses, 
books  of  reference  and  periodicals,  personal  services  in  the  District 
of  Columbia  and  in  the  field,  and  all  other  necessary  items  not 
included  in  the  foregoing. 

Under  the  authority  thus  given,  the  work  of  the  service  in 
actively  cooperating  on  the  scientific  side  with  the  various  bureaus 
of  the  War  Department  and  the  Navy  Department  is  greatly 
enlarged.  This  has  required  considerable  addition  to  the  working 
force,  which  on  Octobca-  i,  1917,  stands  at  a  total  of  716  as  com- 
pared with  415  a  year  ago.  The  force  now  employed  is  the  largest 
in  the  history  of  the  Bureau  of  Standards. 

The  relations  thus  actively  existing  between  the  military 
services  and  the  Bureau  of  Standards  are  intimate,  harmonious, 
and  cordial.  By  far  the  largest  part  of  oiu-  staflf  is  engaged  upon 
work  which  either  directly  or  indirectly  is  of  military  importance. 
As  the  buildings  now  imder  construction  are  completed,  this  work 
is  expected  to  increase  in  volume  and  value. 

Utilization  of  Waste  Paper. 

The  Director  of  the  Bureau  of  Standards  points  out  that  the 
utilization  of  waste  paper  for  remanuf acture  into  paper  is  growing 
in  importance  each  year.  At  the  present  time  over  25  per  cent 
of  all  paper  made  is  collected  for  remanuf  acture  and  a  very  large 
part  of  it  is  used  in  making  white  paper.  Under  existing  methods, 
however,  a  large  percentage  of  the  material  is  lost  in  the  recovery 
process.  A  study  of  present  recovery  methods  is  progressing  in 
the  hope  of  developing  more  economical  ones.  An  interesting 
incident  of  this  work  diuing  the  year  was  the  use  of  some  of  the 
waste-paper  material  taken  from  the  wastebaskets  in  the  offices  in 
the  Commerce  Building  for  the  manuf actiu^  of  such  paper  as  is  used 
for  multigraphing  and  general  office  pad  pmposes.  It  was  fotmd 
that  less  than  half  of  the  material  taken  from  the  Department's 
scrap  baskets  was  sufficient  to  produce  an  amoimt  of  paper  ade- 
quate to  supply  the  needs  for  the  purposes  named.  The  demands 
upon  the  experimental  paper  machine  for  its  regular  laboratory 
work  have  made  it  impossible  to  piu-sue  the  manuf acttu^  of  paper 
from  our  waste  material  for  the  present,  but  it  is  hoped  that  by 
the  addition  of  further  needed  equipment  the  matter  may  be  taken 
up  in  the  future. 

Standardizing  Manufacturing  Gauges. 

The  subject  of  standards  and  the  development  of  actual  stand- 
ardization have  become  a  strict  necessity  in  almost  every  branch 
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of  science  and  industry.  Its  benefits  should  eventually  be 
extended  to  include  all  branches.  Fundamental  kinds  of  measure- 
ments and  properties  of  materials  naturally  develop  first.  For 
example,  the  standards  of  length  and  the  standardized  system 
of  gauges  and  measuring  tools  used  in  mechanical  shops  is  at 
present  the  vital  problem  in  munitions  factories.  The  rapid 
production  of  the  modem  Army  rifle  is  impossible  without  such 
equipment.  The  Btu-eau  of  Standards  has  installed  the  elaborate 
equipment  and  the  trained  personnel  requisite  for  standardizing 
such  gauges,  and  is  now  cooperating  with  many  branches  of  the 
military  and  naval  estabUshments  in  standardizing  their  master 
gauges  and  precise  measuring  instruments.  This  work  is  one 
which  requires  the  most  intimate  and  thoroughgoing  knowledge 
of  the  best  shop  practice.  It  affects  the  production  of  machines, 
motor  trucks,  airplane  motors,  and  mimitions  of  every  sort. 
If  shops  are  to  work  to  an  accuracy  of  one  ten-thousandth  of  an 
inch,  the  Btu-eau  must  be  prepared  to  standardize  the  measiuing 
instruments  to  a  much  higher  order  of  accuracy.  This  involves 
direct  reference  to  the  fundamental  standards  of  length  and  the 
most  precise  methods  known  for  checking  such  apparatus.  It 
need  hardly  be  added  that  a  work  so  important  for  purely  military 
purposes  will  be  of  equal  importance  in  every  branch  of  industry. 
The  special  appropriation  granted  at  the  last  session  of  Congress 
has  made  it  possible  for  the  Bureau  of  Standards  to  provide  an 
accurate  and  efficient  gauge  standardization  service  for  the  arsenals, 
gun  factories,  and  munitions  manufacttuing  plants.  The  Btu-eau 
was  prepared,  as  soon  as  the  need  arose,  to  furnish  acctirate  stand- 
ardization of  the  weighing  equipment  used  in  connection  with 
the  mantifacttire  of  shells.  The  weight  of  powder  charge  and  shell 
is  an  important  factor,  since  it  determines  the  accuracy  with  which 
projectiles  follow  their  computed  trajectory. 

Standardization  of  Apparatus  for  Determining  Weight,  Area,  and 
Volume. 

The  standardization  of  area-measiuing  instnunents  is  in  some 
respects  more  highly  technical  than  that  of  length  measurements, 
since  it  involves  to  a  greater  degree  the  principles  of  higher 
analysis.  The  work  comprises  the  standardizing  of  area-measur- 
ing instnmients,  such  as  specialized  forms  of  area-meastuing 
planimeters  for  determining  areas  on  maps  and  drawings.  An 
important  application  of  the  Btu-eau's  work  is  fotmd  in  its  recent 
investigation   of   leather-measiuing   machines   which   determine 
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the  area  of  hides  from  which  the  selling  price  of  expensive  hides 
and  skins  is  determined.  The  importance  of  such  standardiza- 
tion is  shown  by  one  machine  in  which  the  error  in  price  com- 
putation was  foimd  to  be  nearly  $90,000  a  year.  This  brief  in- 
vestigation showed  that  the  methods  used  in  the  design  and  test 
of  these  instruments  had  been  hopelessly  inadequate. 

An  example  of  the  aids  which  exact  measurement  provides  for 
the  convenience  of  sealers  and  industrial  inspectors  is  foimd  in 
the  fact  determined  by  the  Bureau  that  with  certain  simple  cor- 
rections a  capacity  standard,  such  as  a  3-gallon  measure,  can  serve 
in  placie  of  the  more  elaborate  and  ciunbersome  test  weights  now 
used  in  testing  large-capacity  conmierdal  weighing  scales.  Three 
gallons  of  water  at  ordinary  temperature,  for  example,  weigh  25 
pounds  within  the  range  of  accuracy  demanded  in  the  most  accu- 
rate commercial  work. 

Diuing  the  year  just  past  the  track-scale  testing  work  con- 
ducted for  the  past  three  years  by  the  Btireau  of  Standards  has 
been  extended  to  calibration  of  railroad  maister  scales.  These 
are  scales  whose  accuracy  is  the  basis  of  standardization  of  all 
scales  in  a  large  territory,  usually  a  State.  Fifteen  such  master 
scales  were  tested;  only  three  were  foimd  within  the  tolerance,  and 
five  more  were  so  defective  in  construction  or  in  such  bad  repair 
as  to  be  impracticable  of  acciurate  adjustment.  It  is  to  be  noted 
that  the  standardization  of  such  master  scales  is  almost  the  only 
means  by  which  the  acctirate  weighing  of  upwards  of  two  billion 
dollars*  worth  of  freight  annually  is  effected  for  the  shippers  and 
consumers.  Scales  of  this  type  were  tested  for  the  Federal 
Government,  State  Governments,  railroads,  and  other  large 
industries. 

The  Bureau  assists  in  the  size  standardization  of  commercial 
containers  as  illustrated  by  its  administration  of  the  Ume-barrel 
act,  which  provides  two  mandatory  standard  barrels  for  use  in 
interstate  commerce,  containing,  respectively,  280  poimds  and 
180  poimds  net,  and  requires  that  barrels  of  less  capacity  be 
stamped  with  the  net  weight  of  the  contents.  The  Bureau  pre- 
pared rules  and  regulations  for  enforcing  the  act.  These  involve 
the  technical  study  of  formulas  for  computing  the  contents  of  the 
type  of  barrel  established  by  law.  A  new  formula  was  developed 
by  the  Bureau  for  this  type  of  barrel.  Charts  and  other  data 
were  compiled  for  convenient  use  by  manufacturers  of  barrels  and 
the  Bureau  cooperated  with  them  in  producing  barrels  of  standard 
size. 
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A  good  example  of  the  standardization  of  vohime-measuring 
apparatus  having  a  nation-wide  interest  and  distinct  commercial 
importance  is  shown  in  the  Bm'eau's  recently  completed  investi- 
gation of  liquid-measuring  pumps  used  for  retail  deliv^y  of 
specified  volumes  of  almost  all  kinds  of  lubricating  and  fuel  oils. 
The  majority  of  the  pumps  tested  were  foimd  unsatisfactory  in 
construction  and  acciffacy,  notably  in  the  direction  of  short 
measure.  The  Bureau  has  cooperated  with  the  manufactiu'ers  of 
such  instruments  and  with  the  local  inspectors  as  to  the  best 
methods  of  improving  the  design  and  correcting  such  errors,  in 
the  interest  of  users  of  gasoline  and  other  oik.  Standards  of 
construction  have  been  formulated  by  the  Bureau  for  the  guidance 
of  maker,  user,  and  inspector,  with  all  of  whom  the  Bureau  has 
been  wca-king  in  close  cooperation  throughout  all  phases  of  this 
investigation. 

The  Bureau  has  adopted  a  standard  screen  scale  for  the  standard- 
ization of  sieves  for  industrial  uses.  Such  sieves  and  screens  are 
essential  in  many  important  industries.  The  d^^ee  of  fineness 
in  numerous  industrial  products,  such  as  cement,  emery,  sand, 
medicinal  powders,  and  the  like,  is  an  important  factor  in  their 
reliability  and  eflSciency.  The  divergence  found  in  the  grading 
of  sizes  for  want  of  a  standard  screen  scale  will  be  eliminated  by 
the  general  adoption  of  the  Bureau's  conclusion.  This  work 
should  eventually  cover  the  entire  range  from  the  coarsest  screens 
used  in  mines  and  quarries  to  the  finest  bolting  cloth  and  fine 
sieves  used  for  cement  and  other  materials  having,  in  some  cases, 
as  many  as  1 20,000  openings  per  square  inch. 

The  Bureau's  efforts  to  secure  throughout  the  country  substan- 
tial uniformity  of  law  and  practice  regulating  the  local  inspection 
of  weights  and  measures  are  rapidly  bearing  fruit.  To  further 
facilitate  such  practice,  the  Bureau  has  issued  the  tolerances 
recommended  by  the  annual  conference  on  weights  and  measures 
and  has  prepared  a  compact  manual  or  handbook  designed  for  field 
use  of  inspectors.  At  the  invitation  of  the  State  governments,  the 
Biueau's  representatives  addressed  the  meetings  of  State  weights 
and  measures  officials  in  Indiana,  Massachusetts,  Michigan,  New 
Jersey,  Pennsylvania,  and  West  Virginia,  on  the  technical  aspects 
of  the  inspection  service. 

A  fund  of  approximately  $25,000  is  required  to  provide  for  co- 
operation with  State  and  local  officials  in  the  administration  of 
national  laws  concerning  containers,  weighing  devices,  and  similar 
matter. 
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Technical  Conferences. 

The  Btireau  has  had  almost  daily  during  the  year  technical  con- 
ferences on  a  widely  varying  list  of  subjects  within  the  fields  of  the 
Bureau's  work.  These  conferences  are  the  means  by  which  the 
Bureau  reaches  the  technical  organizations  and  specialists  who  are 
concerned  with  the  application  of  the  results  of  the  Bureau's  work. 
Incidentally,  the  Bureau  gains  a  closer  contact  with  the  pressing 
problems  in  the  industries  and  in  the  engineering  of  public  utilities. 
The  conferences  are,  therefore,  a  mutually  helpful  means  of  in- 
terchanging experiences  and  information.  For  example,  confer- 
ences were  held  on  the  subject  of  the  mitigation  of  the  serious 
effects  of  electrolysis  on  tmdergrotmd  structures  in  cities;  on  the 
technical  program  for  the  fire  tests  of  various  types  of  building 
walls  and  partitions,  a  part  of  the  Bureau's  general  investigation 
of  building  materials;  on  the  methods  of  investigating  and  test- 
ing fire-resisting  materials  for  ship  construction;  on  the  technical 
problems  connected  with  scientific  work  on  nonferrous  alloys;  on 
international  aircraft  standards;  on  the  design  and  manufactm^ 
of  aeronautical  instrtunents  for  military  use;  shell  specifications; 
electrical  welding;  and  many  similar  subjects. 

The  Bureau  has  also  cooperated  with  the  technical  societies  of 
the  country,  with  industrial  organizations,  and  public-utility  com- 
missions on  problems  of  special  interest  to  these  three  groups. 
The  conferences  at  which  the  Bureau  was  ofl&cially  represented 
were  held  to  discuss  such  topics  as  the  following:  Copper  plating, 
production  of  plastic  lime,  national  electric  safety  code,  national 
gas  safety  code,  insulating  materials,  technology  of  clay  products, 
quality  of  oilcloths,  analyzed  chemical  reagents,  State  inspection 
of  weights  and  measures,  standard-barrel  law,  refrigeration  con- 
stants, metric  system,  uniform  boiler  laws,  photomicrographic 
standards,  gasoline  standardization,  by-products  coke  ovens, 
analysis  of  fats  and  oils,  bulkheads  for  ocean-going  and  lake 
vessels. 

A  very  gratifying  aspect  of  the  Bureau's  work  along  these  lines 
is  the  imiformly  hearty  cooperation  which  has  been  accorded  to 
the  Bureau  by  the  scientific  and  technical  specialists  of  the  country 
and  by  the  larger  technical  societies  and  industrial  organizations. 

Measurement  of  Time. 

Many  industrial  measiuing  processes  involve  the  measuring  of 
minute  intervals  of  time.  The  Bureau  has  developed  the  appli- 
cation of  the  tuning  fork,  which  permits  of  convenient  time  meas- 
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urement  to  o.oi  second.  The  simplicity  and  reliability  of  this 
method  has  caused  a  number  of  industrial  laboratories  to  install 
a  similar  equipment. 

Use  of  Waves  of  Light  as  Standards. 

The  use  of  the  wave  lengths  of  light  as  standards  in  laboratory 
work  and  in  astronomy  has  made  it  necessary  that  certain  wave 
lengths  be  determined  with  the  highest  precision.  Dimng  the 
past  year  the  Bureau  has  greatly  extended  this  work  by  including 
more  than  loo  of  the  radiations  selected  as  standards.  The  imit 
used  in  this  work  is  one-millionth  of  a  millimeter,  and  the  measure- 
ments have  been  made  with  an  accuracy  of  one  part  in  four  or 
five  millions.  This  work  is  of  fundamental  importance  in  the 
highly  developed  technical  work  of  astronomical  and  chemical 
laboratories.  In  chemical  work  the  particular  application  of 
spectroscopic  methods  lies  in  the  analysis  of  minute  quantities  of 
compounds.  Frequently,  also,  the  spectroscopic  analysis  can  be 
made  more  quickly  and  easily  than  a  chemical  analysis  and  can 
detect  the  presence  of  materials  for  which  chemical  methods  are 
inadequate  or  which  in  some  cases  could  not  possibly  be  analyzed 
by  chemical  means. 

In  the  precise  optical  work  demanded  in  the  modem  laboratory 
the  use  of  vacuiun  tubes  containing  traces  of  rare  gases  has  been 
found  extremely  useful  as  light  sources  for  certain  radiations. 
The  rare  gases  of  the  atmosphere  have  been  isolated  and  vacuum 
tubes  of  quartz  and  pjrrex  glass  have  been  made  with  the  standard 
pressure  most  suited  to  spectroscopic  work. 

Standardization  for  Refrigeration  Engineers. 

The  determination  of  the  numerical  constants  needed  by  refrig- 
eration engineers  in  the  design  and  operation  of  refrigerating 
machinery  and  plants  resulted  in  the  development  of  a  novel  type 
of  calorimeter,  for  making  precise  heat  measurements,  called  the 
unstirred  or  aneroid  calorimeter.  Using  this  calorimeter  and  other 
precision  apparatus,  the  work  completed  has  included  the  deter- 
mination of  the  specific  and  latent  heats  of  liquid  ammonia,  which 
are  of  the  utmost  importance  in  the  theoretical  and  practical 
design  of  refrigerating  apparatus.  This  work  was  imdertaken  at 
the  request  of  the  American  Society  of  Refrigerating  Engineers 
and  the  American  Association  of  Refrigeration  and  with  the  full 
cooperation  of  both  of  these  societies.  The  program  now  ap- 
proaching completion  aims  to  include  all  factors  which  affect  the 
refrigerating  eflSciency  of  the  materials  used. 
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Standard  Temperature  Measurements. 

A  fundamental  work  now  in  progress  is  the  comparison  of  the 
resistance  thermometer  scale  of  temperature  with  the  standard 
international  hydrogen  scale,  with  a  view  to  utilizing  the  high 
instrumental  sensitiveness,  reproducibility,  and  convenience  of 
the  platintun  resistance  thermometer  as  a  basis  for  temperature 
measurements.  With  proper  care  in  the  use  of  the  resistance 
thermometer  this  work  will  mark  important  progress  in  funda- 
mental temperatiu^e  measurements. 

The  issue  of  standard  samples  for  determining  the  fixed  points 
on  the  high-temperatiu-e  scale  is  now  a  fact,  and  the  Bureau  has 
available  for  distribution  samples  of  tin,  zinc,  aluminum,  and 
copper,  each  of  exceptional  purity,  and  therefore  having  a  defi- 
nite melting  point,  which  has  been  determined  and  certified  by 
the  Bureau. 

The  Bureau's  experience  of  more  than  12  years  in  standard- 
izing clinical  thermometers  has  lead  it  to  adopt  a  new  and 
more  rapid  method  of  certification.  The  quality  and  accuracy  of 
such  instnunents  has  greatly  improved  since  the  Bureau's  work 
began.  The  proportion  of  thermometers  now  rejected  on  account 
of  errors  has  fallen  to  below  6  per  cent.  The  principle  involved 
in  the  new  method  is  to  certify  that  the  variations  of  the  instru- 
ments fall  within  an  established  permissible  range.  This  range 
has  been  carefully  fixed  to  fully  meet  the  needs  of  the  medical 
profession  as  regards  accuracy. 

Color  Standards  for  the  Industries. 

The  measurement  and  specifying  of  color  have  recently  been 
found  to  have  important  uses  in  the  industries.  The  Bureau  has 
investigated  and  developed  methods  for  describing  colors  in  terms 
of  units  of  measure,  has  designed  the  necessary  apparatus  and 
secondary  standards  for  use  in  color  comparisons,  and  furnished 
information  and  advice  regarding  the  subject  to  the  technical 
experts  in  the  industries  concerned.  Important  applications  have 
been  recently  suggested  in  connection  with  certain  military  prob- 
lems.  The  fundamental  problem  in  connection  with  color  stand- 
ards is  the  precise  definition  of  white  light,  a  highly  technical 
problem.  Much  work  has  been  done  on  this  subject.  Examples 
of  the  use  of  working  standards  of  color  are  given  in  the  Bureau's 
work  on  color  matching  of  timgsten  lamps  with  acetylene  flame 
standards,  where  the  color  matching  is  done  by  adjusting  the 
voltage;  the  testing  of  the  *' artificial-daylight"  glasses,  made 
necessary  by  the  recent  work  of  illuminating  engineers  in  develop- 
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ing  commercially  the  quality  of  light  known  as  "artificial  day- 
Hght."  In  this  connection,  the  Bureau  has  developed  and  demon- 
strated experimentally  an  original  method  for  producing  artificial 
daylight. 

Another  example  is  in  the  industrial  use  of  colored  salts  and 
other  substances  in  solutions  and  colored  glasses  used  as  working 
standards  of  color  in  the  industries.  Specimens  have  been  sys- 
tematically prepared  and  their  optical  properties  recorded.  Im- 
portant appUcations  are  also  seen  in  the  yellow  tints  of  butter 
and  oleomargarine,  in  the  specific  color  of  lights  and  of  glasses 
used  for  protecting  the  eyes,  of  cottonseed  oil,  and  of  paper  and 
tracing  cloth.  These  examples  illustrate  the  wide  use  of  the 
physics  of  color  in  placing  commercial  specifications  on  a  scientific 
basis. 

Optical  Researches. 

A  survey  of  American  lenses  has  been  in  progress  at  the  Bureau 
with  a  view  to  showing  where  they  can  be  used  to  best  advantage 
to  replace  foreign-made  lenses.  Lenses  and  cameras"  have  been 
studied  with  a  view  to  their  use  in  telephotography.  Excellent 
results  were  obtained  in  the  laboratory.  The  standardization  of 
types  of  glasses  used  in  the  optical  systems  used  for  military 
purposes  will  make  possible  the  production  of  telescopes,  peri- 
scopes, and  other  instruments  in  the  shortest  time.  The  Bureau 
has  tested  many  optical  instruments  for  both  the  Army  and  Navy 
and  has  consistently  cooperated  with  the  manufacturers  in  im- 
proving the  output.  An  improvement  of  over  50  per  cent  in 
quality  has  been  noticed  within  one  year.  An  interesting  applica- 
tion of  optical  methods  to  the  study  of  strains  in  glass  has  been 
made  in  its  relation  to  the  production  of  American-made  chemical 
glassware. 

The  energy  of  radiation,  whether  heat  or  light,  has  become  a 
subject  of  the  highest  scientific  importance.  One  section  of  the 
Btu-eau  has  been  doing  research  on  the  fundamental  problems  in 
radiometry.  For  example,  the  mechanical  equivalent  of  light 
computed  by  various  methods  appears  to  be  about  49  candles  = 
I  watt,  a  determination  recently  made  at  the  Btu'eau.  An  im- 
portant investigation  was  to  determine  how  the  eye  responds  to 
lights  of  diflFerent  colors  when  each  comprises  the  same  energy. 
A  study  was  made  of  the  eyesight  of  130  persons  and  a  curve 
showing  the  visibility  has  been  deducted  from  the  results.  The 
smallest  amount  of  light  perceptible  to  the  unaided  eye  has  been 


Digitized  by 


Google 


104       REPORT  OF  THE  SECRETARY  OF  COMMERCE. 

computed  as  a  result  of  these  researches.  The  study  of  the  energy 
in  radiation  has  led  to  the  development  of  special  glasses  which 
are  opaque  to  injurious  radiations,  especially  the  harmful  invisible 
radiations  which  accompany  the  visible. 

Perfecting  the  Methods  of  Standardizing  Tests  of  Sugars. 

In  technical  work  on  sugars,  the  saccharimeter  is  used  to  de- 
termine the  percentage  purity  of  the  material.  Dining  the  past 
year  a  correction  was  made  in  the  basis  of  such  work  which  saved 
$60,000  annually  in  the  Government  revenue  derived  from  im- 
ported sugar.  The  Bureau's  discovery  of  an  error  in  the  inter- 
national basis  for  the  loo-degree  sugar  point  will  be  made  the  basis 
of  enhanced  accuracy  by  the  Biu-eau  at  an  early  date  without  wait- 
ing for  international  action,  which  has  been  delayed  on  account  of 
the  war.  A  very  important  work  has  been  done  by  the  Bureau  in 
standardizing  the  Baum6  scale,  used  industrially  for  indicating  the 
density  of  sugar  solutions.  More  than  20  divergent  scales  were 
found  in  use,  resulting  in  great  confusion  and  misunderstanding. 
The  new  scale  developed  by  the  Biu-eau  is  based  upon  the  most 
reliable  data  available,  is  made  standard  at  ordinary  temperatmes, 
and  has  a  numerical  basis  already  adopted  by  the  Manufacturing 
Chemists'  Association  of  the  United  States  and  by  all  American 
manufacttu^rs  of  hydrometers. 

Standardization  in  Medical  Work. 

A  striking  illustration  of  the  heed  for  standardization  in  con- 
nection with  the  practice  of  medicine  is  found  in  the  Bureau's 
work  on  blood-counting  apparatus,  which  is  essential  in  modem 
diagnosis.  This  investigation,  imdertaken  at  the  request  of  man- 
ufacturers of  such  apparatus,  showed  that  in  some  cases  the  errors 
in  existing  instnunents  were  as  high  as  25  to  100  per  cent,  errors 
which  would  be  intolerable  even  in  the  permissibly  cruder  meas- 
ures of  daily  trade.  This  work  resulted  in  the  adoption  and 
issue  of  tentative  tolerance  specifications  which  meet  the  general 
approval  of  manufacttu-ers  and  of  experts  in  blood  analysis. 

Testing  of  Radium. 

Through  the  cotutesy  of  the  Secretary  of  the  Interior  and  the 
Director  of  the  Bureau  of  Mines,  two  tubes  of  raditun,  aggregating 
140  milligrams,  having  a  market  value  of  $14,000,  have  been 
permanently  transferred  to  the  Bureau  of  Standards.  These  are 
a  valuable  addition  to  the  standard  equipment  used  by  the  Bureau 
in  comparing  samples  of  radio-active  materials  submitted  for 
accurate  test. 
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As  is  well  known,  radium  products  are  used  in  the  manufacture 
of  self-luminous  preparations  for  the  dials  of  watches,  compasses, 
and  particularly  for  the  dials  of  aeronautic  instruments  of  every 
sort.  Nearly  $700,000  worth  of  raditun  contained  in  288  separate 
preparations  has  been  tested  during  the  past  year. 

Chemistry  in  Standard  Testing. 

Miscellaneous  materials,  such  as  cement,  lubricants,  rubber, 
leather,  and  paper,  require  a  large  amotmt  of  chemical  work  in 
connection  with  analyses  and  tests.  The  aim  is  to  correlate  as 
fully  as  possible  the  result*?  of  chemical  analyses  with  the  phys- 
ical properties.  This  work  has  resulted  in  new  methods  of  analysis 
and  test  and  the  development  of  essential  apparatus.  In  some 
cases  new  formtdas  and  new  materials  have  been  developed. 
Forms  of  colloidal  cellulose  have  been  prepared  with  a  view  to 
its  use  as  sizing.  Also,  a  finely-divided  form  of  cellulose  has  been 
used  as  a  filler  for  map  paper  print  with  wet  plates.  The  results 
proved  excellent.  Some  9,000  chemical  tests  were  made  of  vari- 
ous materials  during  the  year.  This  work  is  of  special  value  in 
correlating  the  performance  of  materials  in  service  with  the  re- 
sults of  the  laboratory  tests. 

Original  research  has  resulted  in  improving  the  methods  for 
estimating  carbon  in  steel  which  were  developed  at  the  Bureau. 
The  method  is  highly  accurate  and  also  very  rapid.  A  method 
for  determining  gaseous  nitrogen  in  steel  has  been  devised  and 
proved  satisfactory  in  actual  tests.  The  methods  for  determining 
oxygen  in  steel  have  been  improved  and  the  results  will  soon  be 
published.  A  careful  investigation  is  still  in  progress  to  determine 
the  chemical  and  metallographic  characteristics  of  steel  ingots. 

An  excellent  example  of  scientific  methods  designed  to  avoid 
waste  and  secure  satisfactory  standards  of  quality  is  afforded 
in  the  platinum  investigation  of  the  Bureau.  A  novel  method 
for  testing  platinum  ware  was  developed  which  is  based  upon  the 
loss  of  weight  by  evaporation  of  impurities  at  certain  temperatures. 

Standards  for  Electrical  Practice. 

After  four  years  of  study  into  the  life  hazard  in  electrical 
practice  the  Bureau  published  in  November,  191 6,  the  National 
Electrical  Safety  Code  to  indicate  standards  of  practice  for  the 
TegvdsLtion  of  construction,  installation,  and  operation  of  electric 
utilities  from  the  standpoint  of  safety.  This  code  is  intended  to 
be  adopted  by  State,  industrial,  and  pubUc-service  commissions 
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and  municipalities,  and  to  be  coniplied  with  by  public-service  and 
industrial  corporations.  While  in  no  sense  mandatory  in  char- 
acter, the  code  has  met  with  widespread  approval  and  has  been 
adopted  in  some  form  by  the  administrative  body  concerned  in 
each  of  14  States.  It  is  used  by  the  inspection  services  of  many 
cities  and  by  boards  of 'underwriters.  It  has  been  voluntarily 
applied  by  nmny  public-utility  companies  and  by  industrial  con- 
cerns in  their  own  practice.  Use  is  confirming  the  reasonable- 
ness and  adequacy  of  the  code  as  formulated.  The  code  Ivill  be 
subject  to  revision  as  technical  progress  demands. 

The  publication  entitled  ''Standards  for  Electric  Service/' 
forming  Bureau  of  Standards  Circular  No.  56,  has  met  with  a 
gratifying  reception.  A  niunber  of  cities  and  States  have  adopted 
in  whole  or  part  the  recommendations  therein,  and  others  are 
now  giving  careful  consideration  to  them. 

Attention  is  especially  directed  to  the  study  made  by  the 
Bureau  of  Standards  of  the  various  problems  arising  from  electrol- 
ysis. The  report  of  the  Director  contains  on  pages  421  to  424  a 
summary  of  the  work  of  the  service  on  this  important  theme  which 
all  interested  should  read. 

Researches  on  Gas  Standards. 

A  novel  type  of  gas  balance  devised  at  the  Bureau  permits  the 
direct  and  rapid  determination  of  the  specific  gravity  of  gases. 
Reproductions  of  it  are  now  in  use  by  a  large  number  of  natural 
gas  companies.  The  Bureau  is  cooperating  with  the  makers  of 
physical-chemical  apparatus  to  make  this  valuable  balance  avail- 
able to  scientific  laboratories  generally. 

A  remarkably  successful  and  novel  instrument  has  been  designed 
by  the  Bureau  for  detecting  the  presence  of  dangerous  combustible 
gases  foimd  in  mines,  submarines,  and  in  other  inclosures.  The 
device  is  one  which  could  be  developed  only  by  the  application  of 
advanced  technical  physics. 

In  response  to  a  joint  request  of  the  city  of  Chicago  and  the 
People's  Gas  Light  &  Coke  Co.  of  that  city,  concerning  the  relative 
usefulness  of  gas  of  565  heat  units  per  cubic  foot  and  of  22  candle- 
power,  the  Bureau  completed  and  reported  on  an  extensive 
investigation  of  the  influence  of  variations  in  pressure  of  rate  of 
gas,  of  adjustment  of  gas  appliances,  of  heating  value,  and  of 
composition  of  the  gas  and  variation  of  heating  value  upon  the 
efficiency  of  utilization.  The  result  shows  that,  with  reasonable 
precaution,  the  heating  value  is  a  direct  measiu*e  of  the  useftdness 
of  the  gas.    The  Bureau's  work  upon  the  standardization  of  gas 
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has  resulted  in  the  development  of  standards  for  gas  service 
which  have  been  published  in  tentative  form  as  a  Bureau  circular. 
An  investigation  of  10,000  gas-mantle  installations  in  10  lead- 
ing cities  of  the  country  has  emphasized  the  need  for  the  system- 
atic inspection  and  care  of  gas-mantle  lamps  for  street  service. 
The  subject  is  discussed  in  detail  in  a  forthcoming  technologic 
paper  of  the  Btueau. 

Standard  Electroplating  Practice. 

The  Bureau's  investigation  of  the  theory  and  practice  of  elec- 
troplating, with  a  view  to  standardizing  such  operations,  is  still 
in  progress.  A  plating  laboratory  having  a  capacity  of  3  kilo- 
watts is  being  installed.  The  Bureau's  work  thus  far  has  covered 
a  number  of  fundamental  scientific  questions  in  an  experimental 
and  practical  way.  As  a  result  of  the  work  akeady  done,  there 
has  been  placed  on  the  market  a  new  and  satisfactory  molding 
wax.  The  results  indicate  that  fimdamental  scientific  research 
in  this  field  is  finding  great  favor  with  the  industry. 

By-Product  of  Research  on  Tarnish. 

Incidental  to  the  study  of  silver  tarnish  and  the  means  of 
avoiding  or  removing  it,  the  Bureau  made  a  study  of  the  natiu-e  of 
such  tarnish,  which  was  foimd  to  consist  of  silver  sulphide.  It 
was  f oimd  possible  to  prepare  samples  of  this  material  in  the  form 
of  wire  and  strips,  like  a  metal.  The  product  was  found  to 
exhibit  remarkable  electrical  properties,  which  will  be  described 
in  a  forthcoming  publication. 

Measuring  Temperatures  in  the  Steel  Industry. 

In  the  scientific  control  of  industrial  processes,  the  Biweau 
has  for  three  years  been  investigating  and  reporting  upon  the 
best  methods  of  temperature  meastuement  in  steel  plants,  such 
as  the  measiu^ment  of  rolling  temperatiu-es,  and  the  temperatiu^s 
of  the  molten  steel  in  the  open-hearth  furnace,  in  the  Bessemer 
converter,  and  during  poining  and  teeming.  The  control  of 
furnace  casting  and  ingot  teeming  temperatures  was  foimd 
entirely  feasible  with  the  use  of  pyrometers  employing  monochro- 
matic light;  that  is,  piue  light  of  a  single  wave  length  (color). 
Such  p)rrometers  permit  observation  from  a  distance  of  the  tem- 
perattu'es  of  streams  of  molten  metal.  In  this  connection  the 
melting  points  of  some  140  steels  of  different  composition  have 
been  determined  during  the  year  by  using  the  optical  pyrometer. 
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Making  Rails  Safe. 

The  Bureau  has  cooperated  with  the  railroads  and  steel  mills 
in  placing  the  manufacture  of  steel  rails  upon  a  standard  basis 
for  producing  safe  rails.  Dtiring  the  past  year  the  problem  of 
determining  the  natiu-e  and  causes  of  transverse  fissures  in  rails 
has  been  investigated  from  the  physical,  chemical,  and  metallo- 
graphical  aspects.  The  solution  demands  the  utmost  resources 
of  the  scientific  and  technical  laboratories.  A  study  is  also 
imder  way  to  determine  the  causes  of  car-wheel  failm^s.  The 
heating  of  the  rim  of  the  wheel  by  friction  of  the  brake  shoe  has 
been  found  to  cause  cracking  and  failure.  The  stresses  so  pro- 
duced in  some  cases  exceeded  20,000  pounds  per  square  inch — 
dangerously  near  to  the  breaking  strength  of  cast  iron. 

Magnetic  Testing  of  Steel. 

In  the  design  of  electrical  machinery,  a  knowledge  of  the  mag- 
netic properties  of  the  steel  used  is  of  the  utmost  importance  in 
obtaining  efficient  operation.  The  Btu-eau  has  made  a  careful 
study  of  the  standards  used  for  comparing  the  magnetic  properties 
of  such  steels.  The  problem  is  also  directly  related  to  magnetic 
testing  of  the  properties  of  industrial  structural  materials  for  use 
in  tools,  rails,  and  machines.  The  methods  of  magnetic  analysis 
are  equally  applicable  to  the  raw  material  and  the  manufactured 
product.  The  Bureau's  work  has  established  a  direct  and  known 
connection  between  the  magnetic  and  mechanical  properties,  by 
means  of  which  it  may  shortly  be  possible  to  predict  the  mechanical 
properties  from  a  simple  determination  of  the  magnetic  properties. 
The  peculiar  advantage  of  this  method  in  which  it  differs  from  any 
previous  method  is  that  the  material  is  in  nowise  injiu-ed  by  the 
test.  A  successful  application  of  this  work  has  been  made  to  a 
number  of  tools  and  other  products  such  as  drills,  ball  bearings, 
etc.  It  is  even  possible  by  the  use  of  this  equipment  to  establish 
the  existence  of  initial  stress  in  a  steel  rail,  resulting  from  cold 
straightening  of  the  rail  required  after  rolling.  Fiulhermore,  by 
the  same  means,  the  difference  between  rails  which  have  been  made 
in  summer  and  those  made  in  winter  is  made  clearly  perceptible. 

Research  on  Iron-Carbon  Alloys. 

In  developing  the  scientific  knowledge  of  carbon-iron  alloys,  the 
Bureau  has  cast  suitable  ingots  in  the  new  vacutun  furnace  and 
forged,  rolled,  or  drawn  them  for  various  tests  and  detail  studies. 
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This  work  is  part  of  the  larger  program  for  determining  the  eflFect 
on  steel  of  different  elements,  such  as  sulphm*,  manganese,  phos- 
phorus, under  ideal  and  accurately  known  conditions. 

Durability  of  Bronze  and  Brass. 

The  use  of  brass  and  bronze  in  structural  work  results  in  fre- 
quent failures,  sometimes  from  causes  not  accoimted  for.  The 
Bureau  has  investigated  in  a  thoroughgoing  manner  the  causes  of 
failure,  especially  from  the  point  of  view  of  the  internal  stresses 
set  up  by  corrosion.  The  microstructure  indicates  alteration  in 
the  relative  stresses  set  up.  Experimental  tests  are  in  progress 
to  determine  the  precise  effects  of  corrosion  imder  simulated 
service  conditions. 

Standardizing  Data  on  Steel  Columns. 

The  most  extensive  and  important  investigation  of  steel  columns 
ever  carried  on  is  now  being  conducted  under  the  joint  auspices 
of  the  Bureau  of  Standards,  the  American  Society  of  Civil  En- 
gineers, and  the  American  Railway  Engineering  Association.  An 
accurate  knowledge  of  the  strength  of  columns,  which  has  never 
been  available  to  engineers,.is  ftmdamental  to  economical  and  safe 
design  of  every  sort  of  structure,  buildings,  bridges,  machines  and 
tools,  and  the  collation  and  publication  of  the  results  of  this 
investigation,  which  comprises  a  total  of  240  columns,  will  be  of 
notable  value  to  engineers  and  architects. 

Until  the  Btu-eau  took  up  the  investigation  of  large  bridge 
columns,  no  adequate  testing  equipment  was  available  for  large 
bridge  members.  An  investigation  on  this  subject  has  been  com- 
pleted by  the  Biu-eau  and  the  results  will  be  available  within  a 
few  months  in  the  form  of  a  technologic  paper. 

The  test  of  the  large  testing  machines  used  to  measure  the  strength 
of  materials  by  crushing  or  pulUng  apart  standard  samples  of  such 
materials  has  come  to  be  a  matter  of  urgency.  Some  of  the  larger 
testing  machines  are  not  verified  and  the  reliability  of  the  results 
given  by  such  machines  can  not  be  assured.  During  the  year  the 
Bureau  tested  a  number  of  such  machines  up  to  50,000  pounds  by 
special  apparatus  developed  by  the  Bureau.  A  standard  test 
specimen  has  also  been  prepared  for  checking  the  constancy  of 
the  Btu'eau's  most  accurate  testing  machine. 

Standardization  for  Structural  Fire  Prevention  Engineers. 

The  Btweau  is  cooperating  with  architects,  builders,  and  build- 
ing commissions  of  States  and  cities  by  experimental  determina- 
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tions  of  f tmdamental  engineering  data  affecting  the  use  of  building 
materials.  Many  of  these  data  refer  to  the  structtu-al  strength  of 
materials.  As  part  of  this  general  program,  an  important  investi- 
gation also  covers  the  determination  of  their  fire-resistive  prop- 
erties. These  are  of  fundamental  importance  in  the  design  of 
buildings  and  other  structtu-es  from  the  standpoint  of  maximum 
safety  from  fire  hazard.  The  program  of  tests  is  now  in  progress 
on  a  series  of  building  columns  of  various  sections  and  materials, 
moimted  within  a  gas-fired  f  tunace  and  kept  imder  normal  working 
stress  by  a  hydraulic  loading  device.  Exact-temperature  readings 
are  taken  at  various  points  of  the  specimen  and  the  strains  which 
the  column  exhibits  are  measured.  In  another  type  of  test  the 
column,  after  being  heated  in  a  specified  way,  is  exposed  to  a 
stream  of  water  from  a  fire  hose  to  simulate  the  actual  conditions 
to  which  structural  members  are  exposed  in  a  conflagration. 

In  connection  with  the  above  tests,  a  det§dled  study  is  also 
being  made  of  the  heat  conduction  of  column-covering  materials 
of  the  common  sorts.  The  outcome  of  this  and  related  lines  of 
work  will  be  of  great  assistance  in  a  national  building  code,  to  be 
based  upon  fundamental  scientific  information  instead  of  the 
insufficiently  coordinated,  empirical  information  hitherto  available. 

General  Engineering  Investigations. 

The  range  of  investigations  made  possible  by  the  unique  equip- 
ment of  the  Bureau  of  Standards  is  just  beginning  to  be  realized. 
The  investigations  of  structural  members  for  high  buildings,  for 
bridges,  of  materials  for  ship  hulls,  for  bulkheads,  the  experi- 
mental study  of  wire  rope  under  simulated  service  conditions, 
the  strength  of  brick  piers,  the  study  of  the  frictional  resistance 
of  various  types  of  earth  on  which  foundations  must  be  built,  are 
examples  of  interesting  lines  of  work  on  which  satisfactory  data 
are  lacking.  These  data  the  Bureau  is  endeavoring  to  supply 
through  acciu-ate  experimental  determinations  on  a  full-size  scale. 
It  has  been  found  impracticable  to  arrive  at  reliable  results  from  the 
test  of  small  samples.  Another  line  of  work,  the  importance  of  which 
can  not  be  overestimated*,  is  the  r^ular  testing  of  the  structural 
supplies  which  enter  into  the  large-scale  engineering  enterprises 
of  the  Army,  Navy,  and  civil  departments.  By  means  of  the 
Bureau's  tests,  the  strength,  durability,  and  efficiency  of  the  Gov- 
ernment construction  work  is  thus  assiu-ed  so  far  as  the  materials 
are  concerned. 

An  interesting  example  of  the  testing  of  structural  materials 
is  foimd  in  the  test  building,  in  which  56  panels  of  stucco  of  differ- 
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ent  composition  are  being  exposed  to  actual  weathering  conditions 
at  the  Bureau.  During  the  year  22  additional  panels  were  added, 
making  78  in  all. 

Spedal  Engineering  Tests. 

Another  interesting  illustration  of  the  fundamental  importance 
which  often  attaches  to  devices  which  at  first  glance  appear  to 
involve  no  particular  technical  requirements,  is  seen  in  the  radi- 
ator return  line  valve  whose  fimction  is  to  maintain  the  maxi- 
mum temperattu-e  within  the  radiators  of  vacutmi-heating  systems. 
This  it  does  by  removing  the  air  and  water  of  condensation  while 
preventing  the  escape  of  the  useful  uncondensed  steam.  The 
economy  of  heating  systems  is  very  closely  associated  with  the 
reliability  and  the  accurate  fimctioning  of  these  valves.  The 
Bureau  of  Standards  has  tested  with  minute  care  and  detail  nearly 
all  the  important  types.  The  cost  of  wasted  steam  in  Govern- 
ment buildings  alone,  which  might  result  from  the  use  of  improp- 
erly designed  retiun  valves,  would  amount  to  a  very  large  figtu^ 
in  the  cotu-se  of  a  year. 

The  reliability  of  lanterns,  even,  may  in  important  situations 
be  of  the  utmost  moment,  and  on  this  accoimt  the  Btu-eau  of 
Standards  investigated  the  persistency  of  lantern  flames  tmder 
conditions  of  high  wind.  For  this  purpose  a  wind  tunnel  was 
used  in  which  air  velocities  approximating  60  miles  per  hour  were 
obtained.  In  this  manner,  by  exposing  all  lanterns  to  the  same 
conditions  as  r^ards  air  velocity,  an  accurate  and  reliable  index 
of  their  performance  in  imfavorable  weather  was  obtained.  In- 
vestigations of  this  character  requiring  as  they  do  but  a  relatively 
small  expendittue  of  time  and  money  repay  their  cost  a  thousand- 
fold. 

Consolidation  of  Cement  Investigation  and  Testing. 

The  cooperation  of  the  Secretary  of  the  Interior  in  transferring 
to  the  Biu^au  of  Standards  of  this  Department  the  cement  labora- 
tories and  cement-testing  equipment  at  Denver  and  San  Fran- 
cisco is  acknowledged.  This  is  especially  appreciated  in  view  of 
the  important  step  which  it  made  possible,  viz,  the  consolidation 
of  the  testing  of  cement  for  all  Government  departments.  This 
action  of  the  Secretary  of  the  Interior,  which  is  the  final  step  in 
concentratifig  this  work  at  the  Bureau  of  Standards,  has  enabled 
the  Bureau,  to  take  up  the  cement  work  heretofore  conducted 
separately  by  the  Reolamation  Service. 
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This  also  aflfords  the  Bureau  the  facilities  needed  for  testing 
locally  the  cement  required  by  all  other  Government  departments 
in  the  districts  west  of  the  Mississippi.  Perhaps  the  most  strik- 
ing value  of  this  concentration  lies  in  the  fact  that  the  Government 
cement  enterprises  thus  afford  the  Btu'eau  the  opportunity  to 
investigate  on  a  large  scale  the  effect  of  the  quality  of  cement 
upon  its  dtu'ability.  The  field  of  research  thus  opened  up  has 
already  given  promise  of  results  of  very  great  industrial  value. 

Standardizing  Aeronautical  Instruments. 

The  rapid  development  of  aeronautics,  particularly  the  airplane, 
has  called  for  a  range  of  instruments  for  measuring  altitude, 
velocity  acceleration,  inclination,  and  direction.  These  include 
the  ordinary  aneroid  barometers,  barometers  with  altitude  scales, 
pressure  gauges,  special  types  of  Pitot  tubes  for  indicating  the 
speed  of  an  airplane  relative  to  the  atmosphere,  inclinometers  for 
meastuing  the  slant  of  the  planes  in  any  direction  thermometers, 
for  showing  the  temperature  of  the  air  and  of  the  cooling  water  in 
the  radiator,  and  pressiu-e  gauges  for  indicating  the  proper  function- 
ing of  the  gasoline  and  lubricating  oil  supplies.  These  instruments 
are  vital  to  the  safe  and  effective  maneuvering  of  an  airplane. 
They  are  the  pilot's  guide  in  climbing  and  in  landing,  in  driving 
through  banks  of  clouds,  and  in  overtaking  a  distant  enemy. 
This  work  at  the  Bureau  of  Standards  has  already  resulted  in 
technical  specifications  used  by  the  military  services  in  their 
purchases  for  the  war. 

Safety  on  Shipboard. 

At  the  request  of  the  Steamboat-Inspection  Service,  which  finds 
it  necessary  to  specify  what  types  of  fire  extinguishers  may  safely 
be  used  on  shipboard  for  first-aid  purposes  in  incipient  fires,  the 
Bureau  of  Standards  made  an  extended  investigation  covering 
the  examination  and  testing  of  75  different  makes  of  hand  fire 
extinguishers.  It  was  significant  that  a  large  proportion  of  the 
hand  extinguishers  were  unreliable  and  unsuited  for  their  purpose. 
The  vital  importance  of  technical  investigations  in  a  field  of  this 
kind  needs  no  argiunent  when  it  is  considered  that  the  lives  of 
many  persons  may  depend  upon  the  reliable  performance  of  this 
small  article  of  equipment. 

Researches  on  Paint. 

A  typical  example  of  the  study  of  material  from  the  point  of 
view  of  standard  quality  is  found  in  the  paint  investigations  and 
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tests  of  the  Bureau.  Service  tests  of  both  paints  and  varnishes 
were  made  for  the  General  Supply  Committee,  a  color  scale  for 
varnishes  was  devised,  and  an  information  circular  was  prepared 
on  paint  and  varnish,  describing  raw  materials,  methods  of  manu- 
facture, and  methods  of  applying  both  materials.  The  formula 
was  developed  for  a  paint  of  extreme  whiteness  which  would  dry 
flat  and  have  suitable  adhering  qualities. 

Standard  Research  on  Spark  Plugs. 

An  example  of  the  extreme  complexity,  which  sometimes  de- 
velops in  the  investigation  of  what,  to  the  layman,  are  apparently 
simple  problems,  is  seen  in  the  investigation  now  being  carried  on 
at  the  Bureau,  of  the  behavior  of  spark  plugs.  The  proper  action 
of  a  spark  plug  is  vital  to  internal-combustion  engines.  In  the 
military  airplane  the  life  and  safety  of  the  aviator  depend  in  a 
most  direct  manner  upon  the  spark  plug.  In  this  investigation, 
experts  of  five  classes  were  required — a  gas-engine  expert  who 
should  know  the  application  and  elBfect  of  ignition  devices  on  the 
operation  of  the  engine,  an  electrical  expert  to  define  the  electrical 
resistance  properties  of  the  spark  plugs  as  they  affect  the  proper 
conduction  and  insulation  of  the  igniting  ciurent,  a  heat-trans- 
mission expert  to  make  the  measurements  of  the  temperatures  to 
which  the  plug  is  exposed  and  the  manner  in  which  that  tempera- 
ture varies  from  point  to  point  through  the  body  of  the  plug,  an 
expert  on  thermal  expansion  to  determine  the  stresses  set  up  in 
the  spark  plug  by  the  temperature  gradients  (these  are  the  stresses 
which  cause  plugs  to  crack  in  severe  service),  and  the  expert 
ceramist  to  guide  in  the  selection  and  prepatration  of  the  porce- 
lains which  form  the  insulating  and  heat-resisting  body  of  the 
majority  of  the  plugs. 

Rttbber  and  Leather  Researches. 

The  Bureau's  work  on  leather  and  rubber  is  of  a  particular 
interest.  The  effect  of  different  tannages  on  the  relative  wearing 
qualities,  and  the  possibility  of  using  fishskins,  including  the 
methods  of  tanning  such  skins,  are  being  carefully  examined. 
The  work  of  the  experimental  rubber  manufactory  has  been 
continued,  and  data  secured  on  the  effect  of  heat  on  rubber  goods. 
Sole  leather  and  rubber  compounds  used  in  making  shoe  soles 
have  been  studied  by  the  special  machine  designed  at  the  Bureau 
for  this  purpose.  Eighteen  compounds  were  examined.  It  was 
found  that  the  apparatus  was  well  adapted  to  testing  tire  stock 
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also.  A  study  is  being  made  of  the  chemical  properties  of  solid 
rubber  automobile  tires  with  a  view  to  using  definite  specifications 
and  tests  for  defining  such  equipment. 

Textile  Investigations. 

The  textile  work  of  the  Bureau  exhibits  a  range  of  very  practical, 
researches  in  progress,  such  as  comparison  of  cotton  and  wool  flags 
the  identification  of  textile  fibers,  a  study  of  sewing-machine 
stitches,  and  the  strength  of  various  weaves. 

In  studying  the  fabrics  used  for  balloon  construction  the  Bureau 
has  developed  a  method  for  studying  the  amount  of  leakage 
through  balloon  fabrics.  A  specification  for  the  characteristics 
of  such  fabrics  has  been  developed,  including  gas  permeability, 
weight,  and  strength,  and  the  definition  of  the  necessary  tests  to 
determine  all  of  these  factors. 

Research  on  Portland  Cement. 

An  example  of  the  value  of  technical  research  is  found  in  the 
definite  determination  by  the  Bureau  that  the  compressive  strength 
of  cement  depends  upon  the  fineness  of  grinding.  The  results  of  the 
Bureau's  work  show  that  for  each  per  cent  increase  in  fineness 
there  is  an  increase  of  2  per  cent  in  strength.  Other  investigations 
include  the  study  of  the  effect  of  magnesium  in  cement,  a  study 
of  the  relative  amotmt  of  grains  of  different  fineness,  the  prepara- 
tion of  standard  fineness  samples,  the  study  of  effect  of  sea  water 
and  alkali  water  on  concrete,  and  especially  the  study  of  water- 
proofing and  methods  of  hardness  aQceleration. 

An  excellent  example  of  standard  of  quaUty  is  afforded  in  the 
standard  cement  specifications  adopted  by  the  Government  aijd 
now  enforced  in  all  departments  of  the  Government  through  the 
tests  at  the  Bureau  of  Standards.  This  has  just  been  approved 
by  the  great  national  engineering  societies  and  is,  therefore,  the 
standard  for  the  entire  country.  This  achievement  is  unique 
and  will  establish  a  imiformity  in  this  industry  which  is  found 
in  practically  no  other. 

Clay,  Stone,  and  Glass  Investigations. 

The  researches  on  clay  products  are  of  great  importance  to  the 
structural  industries.  These  include  a  study  of  the  physical 
characteristics  of  terra  cotta,  a  report  on  the  strength  tests  of 
hollow  building  tile  and  of  walls  constructed  of  hollow  building 
tile,  a  study  of  the  characteristics  of  silica  fire  brick  as  used  in  by- 
product coke  ovens  and  in  the  steel  industries,  a  study  of  general 
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day  refractories,  a  study  of  the  clays  used  in  making  glass  pots 
and  graphite  crucibles  and,  finally,  the  study  of  the  entire  field  of 
hard  fire  porcelains  in  which  the  various  properties,  such  as  soft- 
ening temperature,  vitrification  range,  and  volume  changes,  are 
being  determined  for  90  different  porcelain  compositions. 

The  Bureau  is  studying  the  building  stones  of  the  United 
States,  in  cooperation  with  other  btueaus  concerned.  The  in- 
vestigation is  of  the  highest  importance  to  architects,  structiural 
and  designing  engineers,  and  to  the  stone-quarrying  and  manu- 
facturing industries.  A  collection  of  samples  is  now  being  made 
by  the  Bureau  and  tests  of  their  quality  are  xmder  way. 

The  work  in  developing  the  manufacture  of  optical  glass  has 
progressed  speedily  during  the  fiscal  year.  In  the  latter  half  of 
that  year  a  furnace  was  installed  having  a  pot  containing  a  charge 
of  1,000  poimds.  With  this  it  was  foimd  possible  to  make  suc- 
cessful melts  of  crown  and  prism  glass.  In  view  of  the  tugent  de- 
mands for  the  material  a  new  kiln  house  with  eight  melting  fur- 
naces and  suitable  molding  equipment  has  been  completed  since 
the  close  of  the  fiscal  year  and  is  in  operation  in  the  premises  occu- 
pied by  the  Biureau  of  Standards  at  Pittsbiu-gh. 

Experiments  are  being  conducted  upon  other  glasses  which  are 
in  demand.  Pots  for  use  in  the  manufacttue  of  optical  glass  are 
now  being  made  from  domestic  raw  materials. 

The  production  of  optical  glass  for  military  purposes  was 
taken  up  as  a  military  exigency,  since  the  foreign  supply  of  this 
glass  has  been  cut  off  by  the  war. 
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(Sam.  L.  Rogbrs,  Director,) 
ORGANIZATION  AND  SCOPE  OP  WORK* 

Since  my  last  report  the  organization  of  the  Census  Bureau  has 
been  changed  by  the  creation  of  a  new  division,  the  division  of 
cotton  and  tobacco  statistics  (provided  for  by  the  act  of  May  lo, 
191 6);  by  the  reestablishment  of  the  division  of  agrictdture, 
which  went  temporarily  out  of  existence  at  the  close  of  the  Thir- 
teenth Census  period;  and  by  the  appoiatment  of  an  additional 
chief  statistician  (authorized  by  the  legislative,  executive,  and 
judicial  appropriation  act  approved  Mar.  3,  191 7)  to  have  general 
authority  and  supervision  over  the  work  of  these  two  divisions. 

The  diagram  on  the  opposite  page  shows  graphically  the  present 
organization  of  the  Bureau.     The  work  of  the  several  divisions 
may  be  briefly  stated  as  follows: 
Administrative  Division. 

General  supervision  of  personnel,  including  appointments,  pro- 
motions,  transfers,   etc.;    handling  of  general  correspondence; 
distribution  of  publications;    preparation  of  press  summaries; 
other  work  not  belonging  especially  to  any  other  single  division. 
Population  Division. 

Collection,   compilation,   and  preparation  for  publication  of 
decennial  statistics  relating  to  population  (including  occupations) 
and  religious  bodies,  and  of  special  statistics  pertaining  to  marriage 
and  divorce. 
Division  of  Manufactures. 

Collection,  compilation,  and  preparation  for  publication  of  quin- 
quennial statistics  pertaining  to  manufactmes  and  to  electrical 
industries  (electric  light  and  power  plants,  street  and  electric 
railways,  telegraphs  and  telephones,  and  electric  fire-alarm  and 
police-patrol  signaling  systems);  and  of  decennial  statistics  of 
mines,  quarries,  and  oil  and  gas  wells,  of  water  transportation 
and  of  fisheries  (in  cooperation  with  the  Bureau  of  Fisheries). 
Z16 
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Division  of  Vital  Statistics. 

Collection,  compilation,  and  preparation  for  publication  of 
annual  statistics  of  births  and  deaths  in  States  and  cities  having 
adequate  registration  systems. 

Division  of  Statistics  of  Cities. 

Collection,  compilation,  and  preparation  for  publication  of 
annual  financial  and  general  statistics  of  cities  having  more  than 
30,000  inhabitants;  of  annual  financial  statistics  of  States;  and 
of  decennial  statistics  of  v\realth,  public  indebtedness,  and  taxation. 

Division  of  Agriculture. 

Collection,  compilation,  and  preparation  for  publication  of 
decennial  statistics  relating  to  agriculture.  These  statistics  are 
used  by  the  Department  of  Agriculture  as  a  basis  for  a  large  part 
of  its  work,  including  the  compilation  of  estimates  of  crop  acreage 
and  production  and  of  live  stock  for  the  years  intervening  between 
those  in  which  censuses  are  taken. 

Division  of  Cotton  and  Tobacco  Statistics. 

Collection,  compilation,  and  preparation  for  publication  of 
statistics  relating  to  cotton  ginned  to  specified  dates;  monthly 
statistics  of  cotton  consumed,  imported,  exported,  and  on  hand, 
and  of  active  cotton  spindles;  monthly  statistics  pertaining  to 
cotton  seed  and  its  products;  quarterly  statistics  relating  to  cotton 
fiber  consumed  in  the  manufacture  of  explosives;  quarterly  sta- 
tistics of  raw  cotton  consumed  in  the  manufacture  of  absorbent 
and  medicated  cotton;  annual  statistics  of  cotton  production  and 
distribution;  quarterly  statistics  of  leaf  tobacco  held  by  manu- 
facturers and  dealers;  annual  bulletin  giving  statistics  of  leaf 
tobacco  held  at  the  beginning  of  each  quarter,  together  with 
statistics  as  to  acreage,  production,  imports,  exports,  consump- 
tion, etc. 

Division  of  Revision  and  Results. 

Compilation  and  preparation  for  publication  of  statistics  of 
special  classes — such  as  Negroes,  deaf  and  dumb,  blind,  paupers, 
inmates  of  benevolent  institutions,  insane  and  idiotic,  and  pris- 
oners and  juvenile  delinquents — ^from  data  gathered  at  decennial 
censuses;  biennial  preparation  of  Official  Register  of  the  United 
States  and  of  statistics  relating  to  Federal  employees;  and  miscel- 
laneous work  in  connection  with  printing  of  all  census  publications 
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Geographer's  Diyision. 

Maintenance  of  records  as  to  boundaries  of  supervisors'  and 
enumerators'  districts  and  creation  of  new  districts  where  needed; 
maintenance  of  records  as  to  changes  in  boundaries  of  counties, 
precincts,  and  municipalities;  decennial  preparation  of  Statistical 
Atlas  of  the  United  States;  preparation  of  maps,  charts,  and  dia- 
grams illustrating  statistics  in  census  publications;  searching  of 
old  census  records  for  information  in  regard  to  ages  and  other 
data  concerning  individuals;  and  preparation  of  population 
estimates  between  census  years. 

OFFICE  FORCE. 

Hnrtful  Effect  of  Existing  Salary  Scale. 

Because  of  its  very  low  and  poorly  arranged  salary  scale,  the 
Bureau  has  been  seriously  handicapped  for  years  in  performing 
the  duties  imposed  upon  it.  Dining  the  period  from  July  i ,  19 16, 
to  September  30,  191 7,  it  lost  8g  officials  and  employees,  or  nearly 
16  per  cent  of  its  entire  statutory  force.  Some  of  these  persons 
were  among  the  most  highly  trained  and  valuable  officers  of  the 
Bm-eau,  and  it  was  with  reluctance  that  their  transfers  to  other 
branches  of  the  Government  were  approved.  However,  in  view 
of  the  greatly  increased  compensation  which  they  were  to  receive, 
the  Director  of  the  Census  did  not  feel  that  he  could  reasonably 
stand  in  the  way  of  their  promotion  elsewhere  when  he  was  un- 
able to  offer  them  any  inducement  to  remain  in  the  Census  Bu- 
reau. It  is  exceedingly  imfortxmate  that  one  branch  of  the  Gov- 
ermnent  has  to  part  with  its  highly  trained  and  expert  employees 
shnply  because  it  can  not  pay  them  the  salaries  they  are  offered 
for  similar  service  in  other  branches.  I  think  it  will  be  ad- 
mitted that  they  are  worth  more  to  the  public  service  in  an 
office  in  which  they  have  had  years  of  training  than  in  one  in 
which  they  have  had  no  experience  whatever. 

If  the  Bureau  is  to  retain  its  well-trained  employees  for  the 
highly  important  work  of  the  next  decennial  census  period,  which 
b^ins  July  i,  191 9,  I  can  not  too  strongly  urge  that  provision 
be  made  for  more  positions  with  salaries  in  excess  of  $1,200  per 
amium  and  for  a  rearrangement  of  the  salary  list  dtuing  the  next 
fiscal  year.  It  is  my  duty  to  point  out  that  the  great  work  of 
the  census  of  1920  (for  which  preparation  is  now  being  made) 
can  not  be  efficiently  carried  on  with  the  working  force  hampered 
by  the  salary  list  now  existing. 

This  matter  is  discussed  in  detail  in  Appendix  B. 
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Superannuation. 

On  July  19,  191 7,  the  Director  of  the  Census  was  requested  to 
appear  before  the  Senate  Committee  on  Civil  Service  and  Re- 
trenchment, but  as  he  was  obliged  to  appear  before  the  House 
Committee  on  Appropriations  at  the  same  time,  the  chief  clerk 
of  the  Biureau  appeared  in  his  stead.  He  lurged  the  enactment  of 
an  equitable  system  of  retirement  legislation,  in  which  both  male 
and  female  employees  would  participate  on  the  same  basis,  and 
submitted  the  following  table  showing  the  employees  of  the  Bu- 
reau, by  age  groups,  for  the  information  of  the  committee: 


Gnde. 

Under  35- 

. 

35  to  50. 

50  to  60. 

60  to  65. 

Men. 

Women 

Men. 

Women. 

Men. 

Women. 

Men. 

Women. 

OflMalif 

7 
95 

5 
10 

5 
53 

s 

3 

Clerks.  $900-$ i.Soo^nchtsive . . 
Subderical 

S4 
7 
3 

»4 

144 

70 

6 

Mftrbme  ffbop 

Total 

94 

»4 

117 

«44 

60 

70 

x8 

6 

Gnde. 

651070. 

70  and 

over. 

TbtaL 

Giand 

Men. 

Women. 

Men. 

Women. 

Men. 

Women. 

total 

nffirlfth    , 

I 
II 

a 
I 

16 

a68 

16 

14 

•  •  ■  T 

a46 

t6 

Clerks,  $900-$  1,800,  inclusive 

10 

a 

514 

Subderical 

16 

Machine  iUion 

14 

Total 

10 

9 

»5 

314 

9^A 

as6o 

'     1 

SUMMARY. 


Age. 


Per  cent  of 
total  force. 


Under  35. 
35  to  50. . . 
50  to  60. . . 


60  to  65. 
6s  to  70. 
70  and  o^ 


Total. 


a  On  July  x.  191 7>  there  were  three  vacancies  in  the  statutory  force  of  the  Bureau. 

There  is  now  no  serious  loss  of  efficiency  in  the  Bureau  from 
superannuation,  since  only  27  employees,  or  5  per  cent  of  the  force, 
are  over  65  years  of  age.    This  is  due  to  the  fact  that  when  the 
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Bureau  was  organized  on  a  permanent  basis,  in  1902,  an  age  limit 
of  45  years  was  fixed  for  appointment,  except  in  the  cases  of  Civil 
War  and  Spanish  War  veterans.  The  situation  has  also  been 
improved  somewhat  dining  the  past  two  years  by  confining 
permanent  appointments  to  persons  not  over  35  years  of  age. 

It  will  be  noted  from  the  above  table,  however,  that  181  em- 
ployees, or  32  per  cent  of  the  force,  are  over  50  years  of  age,  so 
that  continued  failure  to  enact  retirement  legislation  will  result 
in  the  Census  Bureau  having  within  the  next  10  to  1 5  years  a  large 
number  of  employees  whose  eflficiency  will  be  impaired  by  age. 
It  is  hoped  that  Congress  will  provide  a  system  of  retirement  before 
the  Bureau's  force  reaches  this  condition. 

WORK  DONB  DURING  FISCAL  TEAR. 

During  the  fiscal  year  the  Biureau  of  the  Census  completed  the 
compilation  and  publication  of  the  primary  or  ftmdamental 
statistics  derived  from  its  latest  canvass  of  manufacttuing  indus« 
tries,  carried  on  the  compilation  of  more  detailed  statistics  for 
later  publication,  and  issued  the  Abstract  of  the  Census  of  Manu-* 
factures  and  numerous  final  reports,  in  bulletin  form,  for  separate 
States  and  for  separate  industries;  conducted  its  regular  annual 
inquiries  relating  to  births,  deaths,  States,  and  municipalities; 
published  a  report  on  the  blind  and  brought  well  toward  comple- 
tion the  preparation  of  reports  on  the  deaf,  on  Negroes,  and  on 
prisoners  and  juvenile  delinquents;  published  special  reports  on 
mortality  from  cancer  and  on  the  cost  of  city  cartage;  made 
quarterly  collections  and  publications  of  statistics  relating  to 
stocks  of  leaf  tobacco;  made  monthly  and  semimonthly  collec- 
tions and  publications  of  statistics  relating  to  cotton  and  cotton 
seed  and  its  products;  performed  much  work  for  the  Treasiuy  and 
War  Departments  and  the  United  States  Shipping  Board  in  con- 
nection with  the  preparations  for  war;  complied  with  many 
requests  for  information  contained  in  its  records;  and  began  work 
on  its  decennial  canvasses  of  religious  bodies  and  water  trans- 
portation, its  quinquennial  canvass  of  electrical  industries,  and 
its  special  canvass  of  marriages  and  divorces.  The  work  done 
along  these  lines  is  described  tmder  the  headings  "Ciurent  and 
completed  work  on  statutory  inquiries"  and  "Special  and  mis- 
cellaneous lines  of  work,"  which  follow. 
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CURRBNT  AND  COMPLBTBD  WORK  ON  STATUTORY  INQUIRIBS. 

Census  of  Manufactures. 

The  last  quinquennial  census  of  manufactures,  which  related 
to  the  industrial  operations  of  the  complete  calendar  year  1914, 
was  taken  during  the  year  191 5.  In  order  to  facilitate  the  work 
and  permit  the  publication  of  the  statistics  at  the  earliest  possible 
date,  many  changes  and  improvements  were  made  in  the  methods 
employed,  with  the  result  that  not  only  was  the  canvass  brought 
to  completion  more  quickly  than  at  preceding  censuses,  but  figures 
derived  therefrom  were  made  public,  in  the  form  of  press  sum- 
maries, more  promptly  than  heretofore.  The  work  of  compiling 
and  publishing  these  press  summaries,  or  preliminary  statements, 
began  in  June,  191 5,  and  was  completed  in  August,  191 6.  The 
summaries  gave,  for  States  and  for  cities  having  10,000  or  more 
inhabitants,  statistics  as  to  number  of  establishments;  proprietors, 
officials,  and  employees;  horsepower;  capital;  salaries  and  wages; 
cost  of  materials;  value  of  products;  and  other  items.  They  also 
gave  similar  statistics  for  37  industries  and  special  statistics  as  to 
materials  and  products  for  63  industries.  In  all,  852  of  these 
press  siunmaries  were  issued  for  the  census  of  manufactures  cover- 
ing the  industrial  year  1914.  The  summary  giving  the  statistics 
relating  to  all  manufacturing  industries  combined,  for  the  entire 
United  States,  was  sent  to  the  printer  on  July  24,  191 6,  an  earlier 
date,  relatively  to  the  period  covered  by  the  inquiry,  than  that 
on  which  the  comparable  figures  for  any  preceding  similar  census 
had  gone  to  press. 

Tables  were  prepared  and  published  in  pamphlet  form  covering 
four  census  years  and  giving  comparative  statistics  of  manufac- 
tures for  the  United  States  by  geographic  divisions.  States,  and 
industries.  There  was  so  great  a  demand  for  these  figiu-es  that 
statements  for  some  of  the  principal  industries  were  issued  in 
multigraphed  form  in  advance  of  the  publication  of  the  pamphlet. 

The  preliminary  figures  having  thus  been  published,  the  clerical 
force  of  the  Bureau  was  concentrated,  so  far  as  possible,  upon 
preparing  the  analytical  tables  and  text  for  the  final  reports. 
These  are  being  published  first  in  bulletin  form,  a  separate  quarto 
bulletin  being  issued  for  each  State  and  the  District  of  Columbia 
and  for  each  industry.  These  bulletins  will  later  be  bound  to- 
gether in  two  or  three  large  volumes.  The  bulletins  for  the  States 
and  District  of  Columbia  have  all  been  sent  to  the  printer,  as  well 
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as  35  industry  bulletins,  and  copy  for  the  remaining  6  industry 
bulletins  will  be  soon  completed. 

In  addition,  an  Abstract  of  Manufactures  was  published  in  an 
octavo  volume  of  722  pages,  giving  in  condensed  form  the  more 
important  statistics.  It  contains .  223  tables  with  descriptive 
text  giving  brief  comments.  This  abstract  is,  in  some  respects, 
a  new  departure  in  census  work  and  has  proved  to  be  popular. 
It  differs  from  the  abstracts  of  the  decennial  censuses  of  1890  and 
1900  in  that  it  contains  analytical  tables,  comparative  figures  for 
earlier  years,  and  text  discussion;  it  differs  from  the  abstract  of 
the  decennial  census  of  19 10  in  that  it  presents  the  statistics 
in  greater  detail  and  at  the  same  time  is  more  convenient  for 
handling;  and  it  differs  from  all  former  abstracts  by  containing 
statistics  of  manufactures  only.  Since  the  abstract  will  supply 
the  needs  of  most  of  those  using  the  statistics  of  manufactures,  it 
was  the  first  volume  of  the  final  reports  to  be  issued.  It  may  be 
purchased  from  the  Superintendent  of  Documents,  Government 
Printing  Office,  at  65  cents  a  copy. 

Tiansportation  by  Watery  1916. 

The  act  creating  the  permanent  Census  Bureau  authorized  the 
Director  of  the  Census  to  make  an  inquiry  relating  to  water  trans- 
portation at  decennial  intervals.  The  first  inquiry  conducted 
under  this  authority  was  made  for  1906;  the  current  one  relates 
to  the  calendar  year  191 6. 

Through  the  cooperation  of  the  Bureau  of  Foreign  and  Domestic 
Commerce  and  the  American  Steamship  Association  and  of  col- 
lectors of  customs  and  postmasters,  it  has  been  possible  to  conduct 
the  canvass  rapidly  and  to  avoid  duplication  of  work. 

The  statistics  for  over  70  per  cent  of  the  vessels  on  the  Bureau's 
list  were  -collected  by  mail  and  by  telegraph.  Although  this 
method  required  the  preparation  of  a  large  number  of  blanks,  and 
mvolved  much  correspondence,  it  reduced  the  expense  of  field 
work  and  facilitated  the  completion  of  the  census.  The  field  work, 
begim  in  March,  is  now  finished.  The  examining  and  editing  of 
the  schedules  is  progressing  well,  and  it  is  hoped  to  make  public 
the  report  at  an  earlier  date  than  that  at  which  the  corresponding 
figures  were  published  for  the  census  of  1906. 

Statistics  are  included  relating  to  the  operations  of  fishing  vessels, 
which  were  not  covered  by  the  inquiry  of  1 906. 
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Census  of  Shipbuilding. 

A  census  of  shipbuilding  has  also  been  taken  in  conjunction  with 
the  1 91 6  census  of  transportation  by  water.  As  in  the  case  of  the 
water-transportation  inquiry,  it  has  been  possible  to  collect  a 
large  proportion  of  the  statistics  by  correspondence.  Nearly  all 
the  establishments  covered  by  this  census  have  been  accounted 
for,  and  the  schedules  are  now  being  tabulated  and  summarized. 

Electrical  IndustrieSi  1917. 

The  census  of  electrical  industries  covers  central  electric  light 
and  power  stations;  street  and  electric  railways;  telephones, 
telegraphs,  and  municipal  electric  fire-alarm  and  police-patrol 
signaling  systems.  This  inquiry  has  been  made  at  quinquennial 
intervals,  beginning  with  that  for  the  year  1902,  under  the  au- 
thority of  the  act  establishing  the  permanent  Census  Bineau,  and 
the  current  one,  therefore,  relates  to  the  calendar  year  191 7.  The 
reports  for  this  census,  so  far  as  possible,  will  be  gathered  by  cor- 
respondence. A  copy  of  the  returns  made  for  the  census  of  191 2 
will  be  sent  to  each  establishment,  together  with  a  blank  schedule 
for  191 7,  with  the  request  that  a  similar  report  be  furnished  for 
the  current  inquiry.  Clerks  have  already  been  detailed  for  the 
work  of  copying  the  schedules,  and  the  preparation  of  index 
cards  containing  names  and  addresses  of  establishments  is  now  in 
progress. 

Vital  Statistics. 

The  regular  annual  reports  presenting  statistics  on  mortality 
for  the  calendar  years  19 14  and  191 5  were  published  during  the 
fiscal  year  1 9 1 7.  The  report  giving  birth  statistics  for  the  calendar 
year  19 15  was  issued  early  in  August,  191 7. 

Reports  giving  mortality  statistics  and  birth  statistics  for  1916 
will  be  ready  for  the  printer  about  December  i,  1917. 

Tests  of  the  completeness  of  birth  registration  have  recently 
been  made  in  Kentucky  and  Virginia,  and  as  a  result  both  States 
have  been  admitted  to  the  registration  area.  Similar  tests  are 
now  in  progress  in  New  Jersey  and  Indiana,  and  on  their  comple- 
tion other  tests  will  be  begtm  in  North  Carolina,  Ohio,  Utah,  and 
Wisconsin.  The  results  obtained  so  far  indicate  that  the  regis- 
tration area  for  births  will  be  materially  increased  dming  the 
present  year. 

The  registration  of  deaths,  which,  under  the  Constitution  of  the 
United  States,  is  a  function  of  the  State  and  munidpal  authorities. 
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is  constantly  becoming  more  nearly  complete,  the  registration 
area  having  been  extended  mitil  now  it  contains  over  70  per  cent 
of  om*  poptdation. 

The  census  reports  presenting  vital  statistics  maintain  a  high 
standard  of  usefulness,  which  will  be  raised  still  further  by  the 
extension  of  the  scope  of  certain  branches  of  the  work,  as  ex- 
plained in  the  section  referring  to  vital  statistics,  under  the  head- 
ing "Plans  for  future  work." 

Financial  Statistics  of  Cities. 

The  annual  report  presenting  comparative  financial  statistics  of 
cities  having  30,000  inhabitants  or  more,  relating,  in  the  case  of 
each  city,  to  its  latest  fiscal  year  terminating  prior  to  July  i ,  19 16, 
was  sent  to  the  printer  in  December,  191 6.  This  report  gives 
detailed  statistics  as  to  receipts,  expenditures,  value  of  city  prop- 
erties, indebtedness,  assessments,  and  tax  levies.  In  addition, 
data  on  governmental  organization  were  collected  which  show 
number,  terms  of  office,  methods  of  election  or  appointment,  and 
annual  salaries  of  specified  city  officials;  form  of  government 
under  which  the  city  operates;  and  a  condensed  history  of  the 
modem  movement  toward  perfecting  governmental  organization. 

The  purpose  of  the  reports  on  municipal  finance,  which  have 
been  published  annually  by  the  Bureau  of  the  Census  since  1902, 
is  to  present  comparable  statistics  of  cities  for  the  information  of 
city  officials,  civic  bodies,  students  of  economics  interested  in  city 
management,  and  citizens  who  take  an  interest  in  questions  re- 
lating to  city  betterment.  These  reports  enable  the  wide-awake 
citizen  interested  in  the  physical  and  financial  welfare  of  his  city 
to  find  its  weak  points  by  comparing  its  operations  with  those  of 
other  cities  of  similar  size  and  situation,  and  assist  the  city  itself 
to  secure  better  and  more  economical  administration  of  its  public 
funds.  Better  management  restUts  in  improved  health  condi- 
tions, greater  recreational  opportunities,  and  wider  scope  for  edu- 
cational activities;  and  more  economical  administration,  whether 
securing  better  service  for  moneys  expended  or  retaining  in  the 
city  treasury  for  future  use  moneys  formerly  wasted,  resiUts  in 
financial  benefit  to  every  taxpayer. 

The  classification  of  receipts  and  payments  presented  in  the 
schedules  of  the  Bureau  of  the  Census  has  been  indorsed  by  many 
of  the  leading  civic  organizations  and  has  been  adopted  by  the 
bureaus  of  statistics  in  several  States. 
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General  Statistics  of  Cities. 

The  report  on  this  inquiry,  which  also  refers,  in  the  case  of 
each  municipality  having  30,000  or  more  inhabitants,  to  its  latest 
fiscal  period  terminating  prior  to  July  i,  191 6,  was  completed  in 
December,  19 16,  and  relates  to  the  subject  of  recreation.  The 
principal  features  of  this  report,  which  is  in  great  demand,  are 
statistics  of  parks,  playgrounds,  mtiseums,  and  art  galleries, 
zoological  collections,  music  and  entertainment,  swimming  pools 
and  bathing  beaches,  and  other  special  facilities  for  recreation. 

The  report  presenting  general  statistics  of  cities  for  191 7,  now 
in  process  of  compilation,  will  give  detailed  data  on  fire  depart- 
ments, covering  such  matters  as  organization,  equipment,  grades 
and  salaries,  special  training  of  firemen,  appointments,  promo- 
tions, and  pension  systems.  Another  subject  to  be  included  is 
that  of  specified  soiurces  of  city  revenues;  for  example,  business 
licenses,  business  taxes  collected  without  the  issue  of  licenses, 
special  assessments  for  public  improvements,  and  assessments  for 
street  cleaning  and  sprinkling.  Information  of  this  character 
has  been  requested  by  city  officials  for  a  number  of  years.  The 
annual  financial  statistics  reports  show  the  amounts  collected 
from  such  somrces,  but  not  the  methods  of  levying  and  collecting. 

Financial  Statistics  of  States. 

The  report  giving  comparative  financial  statistics  for  the  48 
States  and  relating  in  each  case  to  the  latest  fiscal  year  terminating 
prior  to  July  i,  1916,  was  completed  in  March,  191 7.  The  annual 
reports  on  this  subject,  of  which  the  one  referred  to  is  the  second, 
are  similar  in  scope  to  those  presenting  financial  statistics  of 
cities.  These  statistics  are  in  high  favor  with  the  State  officials, 
and  the  aimual  visits  of  the  agents  of  the  Bureau  to  the  several 
States  for  the  pmpose  of  collecting  them  have  great  influence 
in  standardizing  accounting  systems,  as  in  the  case  of  the  cities 
having  populations  in  excess  of  30,000,  for  which  similar  statistics 
are  published. 

Cotton  and  Tobacco  Statistics. 

Cotton  and  cotton  seed, — During  the  year  the  Census  Bureau 
gathered  and  published  statistics  relating  to  cotton  ginned;  to 
cotton  consumed,  imported,  exported,  and  on  hand,  and  active 
spindles;  to  cotton  seed  and  its  products;  and  to  cotton  consumed 
in  the  manufacture  of  explosives  and  of  absorbent  and  medicated 
cotton.     A  total  of  39  reports,  of  which  31  were  in  the  form  of 
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post  cards,  6  were  multigraphed  press  statements,  and  2  were 
contained  in  printed  bulletins,  were  issued  during  the  year. 

The  reports  on  cotton  seed  and  its  products,  issued  monthly, 
those  relating  to  cotton  fiber  consumed  in  the  manufacture  of 
explosives,  issued  quarterly,  and  those  on  raw  cotton  used  in  the 
manufacture  of  absorbent  and  medicated  cotton,  also  issued  quar- 
terly, mark  the  beginning  of  three  new  series  of  reports  pertain- 
faig  to  the  cotton  and  cottonseed  industries,  authorized  by  the 
act  of  August  7,  1 9 16.  Statistics  relating  to  cottonseed  products 
and  linters  obtained  were  published  quarterly  prior  to  the  pass- 
age of  this  act  under  the  general  authority  contained  in  the  legis- 
lation authorizing  the  collection  and  publication  of  cotton  sta- 
tistics, but  those  now  being  issued  at  monthly  intervals  cover  the 
subject  in  much  greater  detail. 

Stocks  of  leaf  tobacco  held  by  manufacturers  and  dealers. — During 
the  fiscal  year  the  Bureau  issued,  in  the  form  of  post  cards,  three 
quarterly  reports  relating  to  stocks  of  leaf  tobacco  held  by  manu- 
facttu*ers  and  dealers.  .  Under  authority  contained  in  the  act  of 
April  30,  191 2,  the  Btueau  had  issued  reports  on  this  subject  at 
semiatmual  intervals,  but  in  compliance  with  the  terms  of  the 
act  of  May  10,  1916,  these  reports  have  been  issued  quarterly 
smce  October,  191 6.   * 

Reports  Relating  to  Special  Classes  of  the  Population. 

The  report  on  the  blind  was  published  during  the  fiscal  year, 
and  the  report  on  the  deaf  will  be  issued  in  a  few  weeks.  The 
report  on  the  blind  has  been  commended  by  specialists  on  the 
subject  of  blindness,  as  well  as  by  persons  engaged  in  work  on 
behalf  of  the  blind.  This  report  is  probably  the  most  thorough 
statistical  treatment  of  the  subject  ever  published  in  English. 
Bulletins  presenting  the  ftmdamental  statistics  contained  in  these 
two  reports  were  issued  some  time  before  the  reports  themselves. 

The  special  reports  on  Negroes  and  on  prisoners  and  juvenile 
delinquents  will  soon  be  published.  Bulletins  giving  the  more  im- 
portant statistics  contained  in  these  reports  have  already  been 
issued. 

Religious  Bodies. 

The  census  of  religious  bodies  is,  under  the  law,  taken  at  de- 
cennial intervals.  The  current  inquiry  relates  to  the  calendar 
year  1916.  The  report  will  present,  for  each  religious  denomina- 
tion, detailed  statistics  in  regard  to  church  membership,  chtuch 
property,  nimiber  and  salaries  of  ministers,  Sunday  schools,  etc. 
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This  census  will  cover  about  204  denominations,  comprising 
240,000  churches.  The  statistics  for  124  of  these  denominations 
are  to  be  secured  wholly  by  mail,  for  9  denominations  partly  by 
mail  and  partly  by  contract,  and  for  the  remaining  71  denomina- 
tions wholly  by  contract.  The  first  church  schedules  were  mailed 
on  January  4,  191 7,  and  at  the  close  of  the  fiscal  year  schedules 
had  been  sent  to  213,379  chtu-ches,  while  the  total  nimiber  of 
schedules  returned  up  to  that  date  was  128,991,  or  about  60  per 
cent  of  the  nimiber  mailed. 

OfBcial  Register  of  the  United  States. 

The  Official  Register  of  the  United  States,  which  is  issued  bien- 
nially, is  now  in  coiurse  of  preparation  and  will  be  published  in 
December,  191 7.  (See  reference  to  Official  Register,  under  head- 
ing **  Legislation  needed.") 

SPECIAL  AND  MISCELLANEOUS  LINES  OF  WORK. 

Marriage  and  Divorce. 

Statistics  of  marriage  and  divorce  covering  the  calendar  year 
191 6  are  now  being  collected.  The  canvass  thus  far  has  been  con- 
ducted entirely  by  mail. 

Statistics  pertaining  to  the  subject  of  mcuriage  and  divorce  for 
the  40-year  period  1867  to  1906,  inclusive,  have  heretofore  been  col- 
lected and  published,  and  it  had  been  the  intention  to  compile 
such  statistics  for  the  lo-year  period  1907  to  1916;  but  because 
of  the  national  crisis,  as  a  result  of  which  the  Census  Bureau  has 
been  called  upon  to  do  considerable  emergency  work  for  other 
departments  whose  activities  are  intimately  connected  with  war 
preparations,  it  has  been  decided  to  make  the  current  inquiry 
relating  to  marriage  and  divorce  with  reference  to  the  year  1916 
only. 

The  report  will  show,  among  other  things,  by  counties,  the 
number  of  marriages  performed  and  the  number  of  divorces 
granted  during  the  year  19 16,  with  detailed  statistics  for  divorces, 
covering  such  matters  as  duration  of  marriage;  cause  of  divorce; 
party  to  which  granted,  and  whether  contested;  number  of  chil- 
dren; and  whether  alimony  was  asked,  and  whether  granted. 

Monograph  on  Cancer. 

A  monograph  entitled  "Mortality  from  Cancer  and  Other 
Malignant  Tumors  in  the  Registration  Area  of  the  United  States, 
1914,"  was  published  during  the  past  fiscal  year.  This  mono- 
graph presents,  in  much  greater  detail  than  that  given  in  the 
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annual  reports  issued  by  the  Bureau,  statistics  relating  to  deaths 
&X)m  cancers  and  other  malignant  tumors  throughout  the  regis- 
tration area  in  19 14.  The  work  was  undertaken  at  the  request 
of  the  American  Society  for  the  Control  of  Cancer.  Both  this 
society  and  the  American  Public  Health  Association  are  especially 
interested  in  the  monograph  and  have  been  active  in  cooperating 
with  the  Census  Bureau  in  its  compilation. 

Sttpplementary  Occupation  Statistics. 

At  times  when  clerks  could  be  spared  from  more  pressing  lines 
of  work,  the  tabulation  of  occupation  statistics  supplementary  to 
those  heretofore  published  as  a  part  of  the  reports  of  the  Thir- 
teenth Census  has  been  carried  on.  All  information  of  this 
character  has  permanent  value  in  itself;  but  the  main  reason  for 
compiling  it  is  found  in  its  affording  a  measture  of  comparison  with 
the  occupational  data  to  be  seeing  in  1920.  This  is  particularly 
important  in  view  of  the  fact  that  the  classification  now  employed 
was  not  in  use  prior  to  1910. 

A  tabulation  showing  the  marital  condition  of  women  gainfully 
occupied  was  prepared  at  the  request  of  the  American  Labor 
Association  for  tise  in  relation  to  the  subject  of  health  insurance, 
and  particularly  maternity  insurance.  The  work  was  completed 
in  March,  191 7,  and  the  results  were  transmitted  to  the  secretary 
of  the  above-named  association  for  its  information  and  for  use  in 
States  where  legislative  action  in  respect  to  health  insurance  had 
been  taken  or  was  then  pending;  and  a  press  summary  and  mimeo- 
graph copies  of  tables  were  made  for  the  use  of  the  press  and 
correspondents. 

Other  phases  of  work  on  supplementary  occupation  statistics 
relate  to  occupations  of  the  foreign  bom  and  of  women  and 
children. 

Census  of  City  Distribution. 

In  my  last  report  I  called  attention  to  the  importance  of  city 
cartage  as  an  element  in  the  total  cost  of  goods  to  the  consumer. 
On  January  3,  191 7,  a  press  statement  was  issued  in  which  were 
set  forth  the  results  of  a  brief  preliminary  survey  made  by  the 
Bureau  of  the  Census  in  the  city  of  Washington  and  covering  four 
important  classes  of  commodities — coal  and  wood,  milk,  ice,  and 
department-store  merchandise.  The  results  of  this  preliminary 
survey  were  sufficiently  striking  to  justify  me  in  directing  the 
Census  Bureau  to  make  a  further  and  more  exhaustive  study  of 
the  subject.    Unfortunately,  the  Bureau  ha4  Ppt  avfulable  either 
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the  force  or  the  funds  with  which  to  extend  the  investigation  to 
cities  other  than  Washington;  but  an  inquiry  covering  gross  sales 
and  delivery  costs  during  the  year  191 6  in  120  carefully  selected 
establishments  in  this  city,  representing  1 7  lines  of  retail  business 
(some  of  which  did  a  wholesale  business  also),  together  with  8 
wholesalers  of  meat  products,  was  made,  the  results  of  which 
were  published  on  April  21,  191 7.  On  the  basis  of  the  results 
o()tained  from  this  canvass,  the  total  transportation  and  cartage 
costs  applying  to  commodities  for  public  consumption  in  Wash- 
ington were  estimated,  for  the  year  191 6,  at  $15,550,000  (of  which 
amotmt  more  than  one-half  represented  cartage  costs  alone), 
the  total  being  equivalent  to  approximately  $40  for  each  person, 
or  $190  for  each  family. 

These  figures  emphasize  the  importance  of  the  subject,  and  it  is 
hoped  that,  at  some  futiu-e  time,  the  Bureau  will  be  in  a  position 
to  make  a  more  exhaustive  canvass,  covering  a  munber  of  repre- 
sentative cities  throughout  the  coimtry. 

Edible  Vegetable  Oils. 

The  manufactiure  of  edible  oils  from  seeds  other  than  cotton 
seed  is  of  recent  origin  in  the  United  States,  only  a  few  concerns 
engaged  in  the  production  of  such  oils  having  been  reported  at  the 
manufactiu-es  census  covering  the  year  1914.  Because  of  the 
rapidly  increasing  importance  of  this  industry,  a  special  canvass 
was  made  for  the  calendar  year  191 6,  and  the  results  were  pub- 
lished in  June,  1917,  in  the  form  of  a  press  statement  in  which  it 
was  shown  that  112  establishments  produced  during  191 6  a  total 
of  262,558,661  poimds  of  oils  from  peanuts,  mustard  seed,  kapok 
seed,  rapeseed,  sunflower  seed,  soy  beans,  walnuts,  com,  copra, 
palm  kernels,  and  olives.  The  movement  to  grow  soy  beans, 
peanuts,  and  other  oil-bearing  seeds  and  nuts  for  the  production 
of  oil  has  received  a  great  impetus,  and  it  is  believed  that  several 
himdred  establishments  will  be  engaged  in  crushing  the  crops 
grown  in  1917. 

Special  Census  of  Population. 

A  special  census  of  Shreveport,  La.,  was  taken  as  of  February 
15,  1917,  at  local  request  and  expense. 

Bulletin  on  Executive  Civil  Service. 

The  Bureau  is  preparing  a  statistical  report  on  the  employees  in 
the  Federal  executive  civil  service  on  July  i,  191 6.  Similar 
reports  were  published  relating  to  the  years  1903  and  1907. 
Individual  cards  to  the  number  of  about  300iJwjjOd*J^C^^L^^ 
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out  and  returned  by  the  different  departments  and  oflSces  of  the 
Government,  and  are  now  being  edited  preparatory  to  tabulation. 
This  work  is  being  carried  on  in  cooperation  with  the  Biu^au  of 
EflSdency,  which  is  utilizing  the  data  as  a  basis  for  computing  the 
cost  of  civil-service  pensions. 
Assistance  Rendered  Other  Departments. 

Esiimates  of  population  for  use  of  War  Department. — ^An  impor- 
tant piece  of  work  begim  by  the  Census  Bureau  just  before  the 
close  of  the  fiscal  year  and  completed  shortly  afterward  was  the 
preparation  of  estimates  of  population  for  use  in  connection  with 
the  registration  of  men  subject  to  military  duty  and  with  the  ap- 
portionment of  the  draft.  The  first  set  of  these  estimates  was 
prepared  in  May,  for  use  in  apportioning  supplies  of  registration 
cards  to  the  various  counties  and  cities;  and  the  second  set,  pre- 
pared late  in  June,  was  based  on  the  registration  and  was  intended 
solely  for  use  in  the  apportionment  of  the  draft  among  the  States 
and  their  subdivisions.  Both  sets  were  prepared  at  the  request 
of  the  Provost  Marshal  General  of  the  War  Department. 

In  making  the  latter  estimates,  the  Census  Btu'eau  was  con- 
fronted by  the  necessity  of  securing  the  greatest  possible  measure 
of  justice  to  each  commimity.  The  method  adopted,  therefore, 
was  based  on  the  assumption  that  the  registrants  in  each  com- 
munity represented  a  fixed  proportion  of  the  population.  This 
proportion  for  the  United  States  as  a  whole  was  determined  to 
be  equal  to  9.32  per  cent;  and  the  population  estimates  for  the 
various  States,  cities,  and  coimties  were  therefore  computed  by 
dividing  the  number  of  registrants  by  0.0932.  This  method 
yielded  the  fairest  possible  basis  for  the  apportionment  of  the 
draft,  since  the  localities  whose  population  was  overestimated 
were  those  in  which  there  was  an  excess  of  men  21  to  30  years  of 
age,  inclusive,  while  the  localities  whose  populations  were  tmder- 
estimated  were  those  in  which  the  proportions  of  men  of  these 
ages  were  smaller  than  the  average. 

Any  other  method  which  might  have  been  employed  would 
inevitably  have  resulted  in  overstating  the  population  of  some 
commimities  which  had  relatively  small  proportions  of  men  2 1  to  30 
years  of  age;  and  the  seriousness  of  the  injustice  that  would  thus 
have  been  brought  about  may  be  realized  when  the  fact  is  taken 
into  consideration  that  the  proportion  which  men  21  to  30  years 
of  age,  inclusive,  represent  of  the  total  population  is  fully  three 
times  as  great  in  some  localities  as  in  others. 
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Allocating  erdistments. — Much  work  was  done  for  the  oflBce  of 
the  Provost  Marshal  General  of  the  War  Department  in  connection 
with  the  allocation  of  enlistments  in  the  Regular  Army  from  April  2 
to  Jtme  30,  191 7,  inclusive.  The  117,974  ^^^  enlisting  in  the 
Regular  Army  during  this  period  represented  a  portion  of  the 
credits  to  be  applied  to  the  gross  quotas  of  the  States  and  their 
3,300  subdivisions  in  the  apportionment  under  the  selective  draft 
act. 

Other  work  done  for  the  Provost  Marshal  General's  oflBce 
included  the  addressing  of  franks  and  envelopes  for  use  m  the 
transmission  of  registration  cards  and  instructions  to  governors, 
mayors,  and  sheriflfs  throughout  the  United  States  and  the  computa- 
tion of  the  net  quotas  of  the  several  States  and  Territories  and  the 
District  of  Coltunbia  in  the  apportionment  of  the  687,000  men 
drafted  on  the  first  call. 

Liberty  Loan  work. — Many  clerks  were  employed  for  about  a 
week  in  addressing  envelopes  and  mailing  literature  in  regard  to 
the  Liberty  Loan.  This  work  was  greatly  appreciated  by  the 
Secretary  of  the  Treasury. 

Information  for  Shipping  Board, — Special  information  was  com- 
piled from  the  191 6  shipbuilding  inquiry  for  the  use  of  the  United 
States  Shipping  Board,  and  similar  information,  together  with 
summaries  of  wage  earners  employed  in  shipbuilding  establish- 
ments, has  been  fiunished  the  Department  of  Labor. 

Total  amount  of  war  work  done. — ^The  total  time  spent  by  the 
Census  Bureau's  force  on  war  work,  or  work  having  some  bearing 
on  war  preparations — including,  in  addition  to  that  already  speci- 
fied, work  for  the  American  National  Red  Cross,  the  Depart- 
ment of  Justice,  and  the  Council  of  National  Defense,  and  mis- 
cellaneous work  for  other  governmental  establishments  or  for 
individuals — to  September  30,  191 7,  was  equivalent  to  4,550  days, 
or  nearly  15  years,  for  one  employee. 

Assistance  to  Federal  Trade  Commission  in  compilation  of  coal 
data, — During  the  months  of  August  and  September,  191 7,  assist- 
ance was  rendered  to  the  Federal  Trade  Commission  in  connection 
with  the  compilation  of  data  relating  to  cost  of  production  of  coal 
at  the  mines  and  to  prices  at  which  coal  has  been  sold  at  retail. 

Ages  of  pensioners. — During  the  fiscal  year  the  Census  Bureau 
received  and  complied  with  approximately  3,500  requests  from 
the  Pension  Bureau  for  data  from  enumerators'  returns  to  be 
used  in  establishing  the  ages  of  pensioners. 
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WORK  IN  MBCHAinCAL  LABORATORY. 

During  the  year  the  mechanical  laboratory  maintamed  the 
machines  used  in  the  Census  Bureau  and  the  Bureau  of  Immigra- 
tion, made  repairs  to  computing  machines,  rearranged  the  key- 
boards of  10  pantograph  punches  to  conform  to  the  requirements 
of  the  card  used  by  the  Eight  Hour  Commission  in  tabulating  its 
statistics,  and  made  definite  and  satisfactory  progress  on  the 
construction  of  the  tabulating  machines  to  be  used  in  the  Four- 
teenth Census  (1920).  A  new  automatic  tabulating  machine 
was  completed  toward  the  close  of  the  fiscal  year,  given  a  practical 
test  in  cotmection  with  the  work  of  tabulating  the  mortality  cards 
of  the  division  of  vital  statistics,  and  found  to  be  entirely  satis- 
factory and  a  great  improvement  over  the  machine  used  in  the 
Thirteenth  Census  (1910).  This  machine  is  to  be  used  as  a 
model  in  constructing  25  tabulating  machines  for  the  Potuleenth 
Census  work.  Many  of  the  parts  of  these  machines  have  already 
been  manufacttured  in  the  mechanical  laboratory  or  purchased  in 
the  open  market  upon  specifications  prepared  by  the  Bureau's 
chief  mechanician. 

Much  experimental  work  has  been  done  on  the  sorting  machines 
during  the  last  six  months  with  a  view  to  bringing  them  to  higher 
perfection.  One  of  the  automatic  pimches  used  in  the  Thirteenth 
Census  was  rebuilt  during  the  year  and  will  be  tested  against  an 
improved  commercial  key  ptmch  in  order  to  determine  which 
machine  is  better  adapted  to  the  punching  work  of  the  next 
decennial  census. 

If  the  Btueau  obtains  the  necessary  appropriations  for  the  next 
fiscal  year,  it  is  planned  to  have  the  25  tabtdating  machines,  5 
extra  tabulator  bases,  and  114  extra  cotmting  imits  of  10  counters 
each  constructed,  and  19  card-sorting  machines  and  5  card- 
counting  machines  given  a  thorough  overhauling,  by  July  i,  191 9, 
the  b^^inning  of  the  Fourteenth  Census  period. 

Integrating  Counter. 

At  my  request.  Congress  granted  to  the  Census  Bureau,  in  the 
Illative,  executive,  and  judicial  appropriation  act  for  the 
fiscal  year  191 8,  $60,000  for  expenditure  in  the  development,  im- 
provement, and  construction  of  tabulating  machines,  and  $30,000 
of  this  amount  has  been  allotted  for  use  in  the  development  and 
construction  of  an  int^rating  counter.  A  machine  equipped  with 
an  int^ating  counter  differs  from  the  tabulating  devices  now 
used  by  the  Census  Btu-eau  by  adding  numbers  instead  of  units. 
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Several  types  of  integrating  machines  are  now  manufactured  by 
private  companies,  but  their  use  by  the  Census  Bureau  is  imde- 
sirable  not  only  by  reason  of  their  cost  but  also  because  the  control 
of  the  tabulating  devices  used  by  the  Government  should  not  be 
in  private  hands. 

A  force  is  already  working  on  the  development  of  the  int^rating 
coimter.  The  patent  situation  has  been  carefully  examined, 
machinery  and  supplies  are  being  piu-chased,  and  other  preliminary 
work  has  been  begun. 

A  reliable  integrating  cotmter  will  be  of  great  value  to  the 
Census  Bureau  in  tabulating  the  agricultiu-al  and  manufactures 
statistics  to  be  collected  at  futiu^  censuses.  It  can  also  be  made 
available  for  other  Government  services. 

PLANS  FOR  FUTURE  WORK. 

Preparations  for  the  Fourteenth  Census. 

The  one  chief  consideration  in  connection  with  the  Census 
service  which  must  be  kept  constantly  in  mind  and  given  prece- 
dence over  all  others  is  that  less  than  20  months  will  elapse  before 
the  Fourteenth  Census  period  begins.  If  that  census  is  to  be  a 
complete  success,  is  to  be  eflSciently  taken  and  the  results  promptly 
published — ^the  public  has  a  right  to  expect  both — ^the  Bureau 
must  be  ready,  must  have  its  decks  cleared  for  action  in  advance. 
It  is  not  fair  to  the  Census  Bureau  to  expect  it,  with  a  force  de- 
creasing in  efficiency  through  the  loss  of  trained  and  capable 
memb^^  who  have  resigned  to  obtain  better  compensation  else- 
where, to  do  a  constantly  increasing  amotmt  of  work.  Above  all, 
it  is  not  fair  to  expect  it  to  tmdertake  the  great  task  of  the  census 
of  1920  tmless  there  is  a  definite  change  in  the  salary  status  and, 
therefore,  in  the  organization  of  the  service.  The  Bureau  is 
dangerously  near  the  point  where  any  further  increase  of  work, 
without  an  increase  in  force,  will  simply  mean  congestion  and 
delay. 

The  Census  Biu-eau  was  made  a  permanent  office  primarily  to 
facilitate  the  work  of  the  decennial  censuses.  This  was  to  be 
done  in  two  ways:  (a)  By  maintaining  a  well-trained  adminis- 
trative and  clerical  force  to  serve  as  a  nucleus  for  the  greatly 
enlarged  organization  necessary  to  conduct  each  decennial  census; 
and  (6)  by  giving  careful  thought  in  advance  to  the  details  of  the 
decennial  census  work.  The  enormous  cost  and  not  wholly  satis- 
factory results  of  taking  preceding  censuses  have  been  due  in  part 
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to  the  fact  that  in  no  case,  not  even  that  of  the  census  of  1910, 
have  sufficient  time  and  thought  been  devoted  to  the  work  in 
advance.  It  is  hoped,  therefore,  that  a  salutary  change  will  take 
place  in  this  respect  as  regards  the  Fourteenth  Census. 

In  this  coimection  Director  North,  in  his  annual  report  to  the 
Secretary  of  Commerce  and  Labor,  under  date  of  December  i, 
1907,  said  concerning  legislation  for  the  Thirteenth  Census: 

The  Director  of  the  Census  is  entitled  to  at  least  two  years  in  which  to  prepare  for 
the  greatest  single  piece  (rf  work  which  the  Government  undertakes,  and  hi  order 
tD  make  this  preparation  intelligently  and  to  the  best  possible  advantage,  he  should 
know  for  that  length  of  time  just  what  are  the  provisions  in  the  law  under  which  the 
ivork  is  to  be  undertaken. 

The  Fourteenth  Census  period  will  begin  July  i,  1919,  and  will 
end  on  Jtme  30,  1922.  Realizing  the  importance  of  making 
proper  preparations  for  the  taking  of  the  Fourteenth  Census,  the 
Director  of  the  Census,  on  March  20,  191 7,  issued  an  order  to  the 
officials  of  the  Bureau  in  which  attention  was  called  to  this  matter, 
and  it  was  directed  that  the  current  inquiries  of  the  Bureau  should 
be  finished,  as  far  as  possible,  and  all  the  preliminary  work  for 
the  next  decennial  census  practically  completed  by  the  beginning 
of  the  census  period. 

In  compliance  with  this  order  preparations  for  the  Fourteenth 
Census  have  already  been  begim.  These  preparations  include  a 
consideration  of  the  act  providing  for  the  Thirteenth  and  subse- 
quent decennial  censuses,  with  a  view  to  determining  whether 
amendments  are  required  to  adapt  it  to  the  needs  of  the  Fourteenth 
Census,  and  if  so,  the  character  of  such  amendments.  They  also 
include  revisions  of  schedules  to  be  used  in  the  several  field  can- 
vasses, and  work  in  the  mechanical  laboratory. 

Near  the  close  of  the  fiscal  year  a  committee  composed  of 
officers  of  the  Bureau  was  organized  to  consider  proposed  changes 
in  legislation.  This  committee  has  since  been  holding  weekly 
meetings  and  will  continue  to  do  so  tmtil  it  has  given  thorough 
consideration  to  every  section  of  the  act  providing  for  the  Thir- 
teenth and  subsequent  decennial  censuses. 

In  making  its  plans  for  taking  the  Fourteenth  Census  the  Bu- 
reau has  invited  and  obtained  the  cooperation  of  outside  statis- 
ticians and  others  interested  in  census  work,  and  a  number  of 
conferences  have  been  held  with  these  authorities,  as  a  result  of 
which  valuable  suggestions  have  been  obtained. 

In  making  these  preparations  the  Bureau,  having  in  mind  the 
increase  in  the  complexity  of  the  inquiries  that  has  taken  place 


Digitized  by 


Google 


136  REPORT  01^  THE  SECRETARY  OI^  COMMERCE. 

from  census  to  census,  with  the  result  that  it  has  become  im- 
possible to  complete  the  work  within  the  three-year  period  begin- 
ning on  July  I  of  the  year  preceding  that  in  which  the  enumera- 
tion is  made,  is  alive  to  the  necessity  of  simplifying  its  inquiries 
to  the  greatest  practicable  degree  and  of  rearranging  its  work  so 
as  to  make  possible  the  completion  of  the  tabulations  and  the 
publication  of  the  main  reports  of  the  Fourteenth  Census  by 
June  30,  1922,  as  prescribed  by  law. 

Vital  Statistics. 

Weekly  mortality  reports, — Plans  are  now  being  made  to  issue 
weekly  reports  of  mortality,  which  will  give  within  72  hoiu-s  after 
the  close  of  each  week  the  mortality  rates  of  the  largest  50  cities 
in  the  United  States.  Such  reports  will  quickly  reveal  any  un- 
usual health  conditions  in  any  of  our  large  cities  and  will  serve 
as  an  important  health  index. 

Mortality  from  tuberculosis. — A  monograph  on  mortality  from 
tuberculosis  in  the  registration  area  for  the  calendar  year  1918 
will  be  prepared  and  published.  It  was  originally  intended  to 
issue  this  monograph  for  the  year  191 6,  but  the  work  was  post- 
poned in  the  hope  of  obtaining  more  definite  statements  regarding 
the  occupations  of  decedents.  In  view  of  the  great  mortality 
from  tuberculosis — ^which  tmtil  recently  exacted  a  heavier  toll 
than  any  other  cause  of  death  and  still  leads  all  others  except 
diseases  of  the  heart  (including  endocarditis) — sl  publication  of 
this  character,  showing  the  relationship  between  certain  occupa- 
tions and  the  prevalence  of  tuberculosis,  will  be  of  tmusual  value 
and  interest. 

Color  and  race  in  relation  to  births  and  mortality. — A  monograph 
on  mortality  by  color  and  race,  with  especial  reference  to  birth- 
places of  mothers  of  white  persons,  will  be  published.  This  mono- 
graph will  measure  the  influence  of  color  and  race  upon  mortal- 
ity rates,  as  revealed  by  the  population  and  mortality  figures  for 
the  calendar  years  1910  and  1920. 

As  the  birth-registration  area  grows  and  the  birth  statistics 
published  by  the  Census  Biu-eau  assume  a  greater  national  signifi- 
cance, the  annual  birth-statistics  reports  will  be  enlarged  and 
tables  will  be  added  to  show  the  influence  of  race  and  color  upon 
birth  rates  and  upon  rates  of  infant  mortality. 

Census  of  Virgin  Islands. 

At  the  request  of  the  Secretary  of  the  Navy  and  with  the 
approval  of  the  President,  a  special  census  of  the  population. 
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agriculture,  manufactures,  and  fisheries  of  the  Virgin  Islands  is 
ordered  to  be  taken  as  of  November  i ,  191 7.  This  census  will  be 
less  detailed  and  elaborate  than  the  decennial  censuses  of  the 
United  States,  but  will  cover  all  important  data  pertaining  to  the 
subjects  named. 

LBGISLATION  NEEDED. 

Registration  of  Births  and  Deaths. 

In  the  matter  of  birth  and  death  registration  the  United  States 
has  lagged  far  behind  many  countries.  This  is  because  the 
registration  of  vital  data  has  been  left  to  the  action  of  the  individual 
States,  many  of  which  have  failed  to  establish  and  maintain 
adequate  systems  of  recording  births  and  deaths. 

The  practice  of  the  Census  Biu-eau  is  to  admit  to  the  "birth- 
r^;istration  area"  those  States,  and  to  the  "death-registration 
area"  those  States  and  those  cities  in  nonregistration  States,  in 
which,  as  the  result  of  tests  conducted  by  the  Biu'eau,  it  appears 
that  the  registration  is  at  least  90  per  cent  complete  and  in  which 
the  registration  laws  are  such  as  to  give  promise  of  a  still  more 
nearly  complete  registration.  In  only  13  States  and  the  District 
of  Columbia  does  the  registration  of  births  comply  with  these 
requirements.  In  6  more  States  tests  are  being  made,  or  soon 
will  be  made,  and  the  records  of  some  of  these  States  are  likely 
also  to  be  accepted  in  the  near  future.  But  throughout  the 
remainder  of  the  coimtry  either  there  is  practically  no  birth  regis- 
tration at  all  or  the  registration  is  far  from  complete. 

The  timeliness  of  this  subject  is  obvious  in  view  of  the  regis- 
tration, on  June  5,  191 7,  of  all  m.en  between  the  ages  of  21  and  30, 
inclusive,  in  compliance  with  the  terms  of  the  selective  draft  act. 
In  many  cases  when  it  became  necessary  to  establish  the  ages  of 
men  in  order  to  determine  their  liability  to  draft  no  records  except 
the  census  population  schedules  were  available.  The  decennial 
population  rettuns  as  to  dates  of  births,  however,  by  no  means 
afford  a  satisfactory  substitute  for  records  made  immediately  or 
within  a  few  days  after  the  occiuence  of  the  births;  moreover, 
they  do  not  cover  the  cases  of  children  who  have  been  bom  and 
have  died  during  the  interval  elapsing  between  two  successive 
censuses. 

In  death  registration  the  United  States  has  made  greater  prog- 
ress than  in  birth  registration.  Nevertheless,  only  26  States,  46 
cities  in  other  States,  and  the  District  of  Columbia  maintain  mor- 
tality records  of  sufficient  accuracy  to  justify  the  Census  Bureau 
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in  accepting  them  as  authoritative.  These  States  and  cities  con- 
tain about  70  per  cent  of  the  total  population  of  the  coimtry. 

It  is  highly  desirable  that  the  birth  and  mortality  records  of 
every  municipality  or  coimty  should  be  made  reliable,  permanent 
and  readily  available  for  reference;  and  the  only  way  to  insure 
the  existence  of  this  condition  in  all  localities  throughout  the 
country  is  to  place  the  matter  tmder  Federal  control. 

Thus  far  the  only  legislative  action  taken  by  the  Federal  Gov- 
ernment toward  the  improvement  of  vital  statistics  is  found  in  a 
joint  resolution  of  Congress,  approved  February  11,  1903,  request- 
ing State  authorities  to  cooperate  with  the  Census  Bureau  in  secur- 
ing a  uniform  system  of  birth  and  death  registration.  The  Census 
Bureau  itself  has  conducted  a  propaganda  in  the  interest  of  better 
birth  and  death  registration  by  the  States,  and  has  achieved  some 
success.  In  order,  however,  that  the  United  States  may  have 
complete  birth  and  death  statistics,  comparable  with  those  of  the 
more  enlightened  foreign  countries,  it  will  be  necessary  either  to 
provide  for  comprehensive  Federal  control  and  supervision  of 
birth  and  death  registration  or  to  wait  until  the  last  one  of  the  48 
States  shall  enact  and  properly  administer  adequate  laws  for  the 
registration  of  vital  data. 

After  careful  consideration  of  the  subject,  therefore,  I  have 
come  to  the  conclusion  that  by  far  the  most  satisfactory  and  effec- 
tive means  to  hasten  the  day  when  the  entire  United  States  shall 
have  adequate  registration  of  births  and  deaths  would  be  afforded 
by  placing  the  matter  entirely  under  Federal  control  and  super- 
vision. 

Employment  of  Temporary  Clerks^  Stenographers,  and  Machine 
Operators. 
In  view  of  the  facts  that  many  of  the  Census  Bureau's  inquiries 
are  made  at  decennial  and  quinquennial  intervals,  and  that  the 
amount  of  work  of  certain  kinds  in  connection  with  its  annual 
inquiries  varies  greatly  from  month  to  month,  it  is  highly  impor- 
tant, in  the  interest  of  good  administraticMi,  that  legal  provision 
be  made  for  the  needed  elasticity  in  the  clerical  and  machine- 
operating  forces.  A  bill  (H.  R.  2359)  authorizing  the  temporary 
employment  of  clerks,  stenographers,  and  machine  operators,  to 
be  selected  from  the  registers  of  the  Civil  Service  Commission, 
has  been  introduced  in  the  House  of  Representatives,  and  its 
enactment  into  law  is  strongly  recommended. 
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Fmandal  Statistics  of  States* 

Financial  statistics  of  States  are  now  being  collected  annually 
under  authority  of  an  order  issued  by  the  Secretary  of  Commerce. 
Legislative  authority  for  making  the  inquiry  a  permanent  one  is 
desirable,  however,  and  a  bill  to  provide  such  authority  (H.  R. 
2358)  is  now  before  the  House  of  Representatives.  Its  enactment 
into  law  is  recommended.  The  statistics  in  question  are  of  great 
value  to  State  officials  and  others,  who  are  desirous  that  the 
investigation  be  made  regularly  hereafter. 

Tobacco  Statistics. 

The  law  providing  for  the  collection  of  quarterly  statistics  of 
stocks  of  leaf  tobacco  held  by  manuf actxu'ers  and  dealers  requires 
that  the  blanks  be  mailed  10  days  before  the  date  to  which  the 
report  relates  and  gives  the  persons  reporting  10  days  after  that 
date  in  which  to  prepare  and  forward  their  returns.  The  time 
elapsing  between  the  date  on  which  the  blanks  are  received  and 
that  on  which  they  are  filled  out  and  returned  to  the  Census 
Bureau — ^more  than  two  weeks  in  many  cases — ^is  thus  so  great 
that  many  of  them  are  mislaid  or  lost,  with  the  result  that  the  receipt 
of  the  returns  and  consequently  the  publication  of  the  reports 
are  delayed. 

The  law  requires  an  affidavit,  which  compels  a  needless  expense 
in  places  where  there  is  no  deputy  collector  of  internal  revenue, 
who  is  required  to  administer  the  oath  without  charge.  This  at 
times  occasions  delay,  since  some  wait  for  a  visit  from  the  deputy 
collector  in  order  to  tove  the  expense  of  making  the  affidavit 
before  a  notary  public  or  other  official. 

It  is  recommended  that  the  law  be  amended  (i)  to  provide  for 
mailing  the  blanks  5  days,  instead  of  10,  before  the  date  to  which 
the  report  relates,  and  to  allow  only  5  days,  instead  of  10,  after 
that  date  in  which  to  prepare  and  forward  the  returns;  and  (2) 
to  empower  and  require  tiie  postmaster  or  assistant  postmaster 
to  administer  the  necessary  oath  without  expense. 

Official  Register. 

I  desire  to  renew  the  recommendations  for  changes  in  the  scope 
of  the  Official  Register  of  the  United  States  which  have  appeared 
in  the  annual  reports  of  the  Director  of  the  Census  for  the  fiscal 
years  1913  to  1917,  inclusive,  and  to  emphasize  the  necessity  for 
these  changes.  The  law  directing  the  compilation  of  the  Official 
Register  provides  that  the  information  concerning  each  employee 
in  the  Government  service  shall  be  as  of  July  i .     In  order  to  make 
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the  Register  as  useful  as  possible,  this  law,  during  the  period  m 
which  the  Register  has  been  compiled  by  the  Bureau  of  the 
Census,  has  been  disregarded  to  the  extent  that  all  important 
changes  in  the  Government  service  after  that  date  to  the  time  of 
going  to  press  have  been  included,  so  far  as  practicable;  but  as 
the  Register  can  not  be  issued  until  more  than  five  months  after 
the  date  to  which  the  information  is  supposed  to  refer,  it  is,  in  its 
present  form,  even  tmder  normal  conditions,  a  very  tmsatisfactory 
and  incomplete  publication.  The  conditions  of  the  past  year  have 
emphasized  the  necessity  for  making  the  recommended  changes 
in  the  method  of  publishing  the  Register.  Important  services  of 
the  Government  have  been  organized  since  July  i ,  and  although 
they  have  been  included,  there  have  been  many  changes  in  their 
personnel  which  it  has  been  impossible  to  record,  despite  the  fact 
that  every  effort  has  been  made  to  do  so.  If  the  material  in  the 
Register  were  confined,  as  has  been  recommended,  to  a  presenta- 
tion of  the  organization  of  each  of  the  btu'eaus  and  independent 
offices,  with  a  full  list  pf  the  administrative  and  supervisory 
officials,  together  with  tables  showing,  so  far  as  practicable,  the 
numbers  of  employees  in  the  various  grades  and  classes,  it  would 
convey  all  the  information  concerning  Government  departments 
and  personnel  which  should  be  of  general  interest. 

A  bill  (H.  R.  2354)  embod3ring  the  desired  changes  in  the  scope 
of  the  Official  Register  is  now  before  the  House  of  Representatives, 
and  its  enactment  into  law  is  strongly  urged'. 

Forest  Products. 

In  my  last  two  reports  I  recommended  the  enactment  of  l^;is- 
lation  providing  for  the  annual  collection  of  statistics  of  forest 
products.  A  bill  (H.  R.  2357)  containing  a  provision  of  this  charac- 
ter is  now  before  the  House  of  Representatives.  Statistics  of 
forest  products  are  of  more  than  ordinary  importance  at  this 
time,  and  should  be  collected  and  published  regularly. 

Express  Business. 

I  renew  the  recommendation  contained  in  my  last  two  annual 
reports  for  the  repeal  of  the  requirement  of  a  decennial  collection 
of  statistics  relating  to  the  business  of  express  companies,  now 
contained  in  the  act  of  Jtme  7,  1906.  It  would  be  an  unnecessary 
duplication  of  work  for  the  Census  Bureau  to  make  decennial 
collections  of  these  statistics,  in  view  of  the  fact  that  annual 
statistics  of  the  same  character  are  collected  and  published  by 
the  Interstate  Commerce  Commission. 
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A  bill  (H.  R.  2353)  providing  for  the  repeal  of  the  requirement 
of  law  in  question  has  been  introduced  in  the  House  of  Repre- 
sentatives. 

Weight  of  Census  Mail  Matter. 

It  is  important  that  suitable  provision  be  made  for  the  trans- 
portation by  mail,  both  to  and  from  Washington,  of  the  Bureau's 
supplies  used  in  connection  with  census  inquiries,  regardless  of 
the  size  and  weight  of  the  boxes  in  which  they  are  packed.  Al- 
though the  Bureau's  needs  in  this  regard  are  very  much  greater 
during  a  decennial  census  than  at  other  times,  it  is  nevertheless 
important  that  it  be  authorized  at  all  times  to  have  its  mail 
transported  in  boxes  of  suitable  and  convenient  size.  To  this  end 
the  enactment  of  H.  R.  4449  is  recommended. 

Special  Statistical  Compilations. 

I  also  renew  the  recommendation  contained  in  my  last  two 
reports  to  the  effect  that  express,  rather  than  implied,  authority 
be  given  the  Director  of  the  Census  to  prepare  special  statistical 
comxnlations,  as  well  as  to  furnish  transcripts  of  tables  and  other 
records,  for  State  and  local  officials  and  for  private  concerns  and 
individuals,  and  that  the  provision  of  law  conferring  this  authority 
be  so  drawn  as  to  make  the  amounts  received  for  work  of  this 
character  actually  serviceable  to  the  Bureau  instead  of  only 
nominally  so  as  at  present.  The  authority  tmder  which  the 
Bureau  now  performs  this  work  is  found  in  section  32  of  the  Thir- 
teenth Census  act.  A  bill  (H,  R.  2360)  conferring  upon  the 
Director  of  the  Census  the  desired  authority  has  been  introduced 
in  the  House  of  Representatives. 

OFFICE  ROOM  AND  STORAGE  SPACS. 

Less  than  two  years  will  now  elapse  before  the  beginning  of  the 
Fourteenth  Census  period  (July  i,  191 9),  and  it  is  imperative  that 
early  consideration  be  given  to  the  matter  of  providing  suitable 
office  accommodations  for  the  Bureau  dtuing  that  period  as  well 
as  adequate  permanent  storage  space  for  its  records. 

During  the  Thirteenth  Census  period  (1909-191 2)  the  greater 
part  of  the  Census  Bureau's  force  occupied  twb  adjoining  build- 
ings and  the  remainder  was  housed  in  two  other  buildings,  one  of 
which  was  nearly  a  mile  from  the  main  office.  The  total  floor 
space  occupied  by  the  Btu-eau  in  these  four  buildings  amounted  to 
nearly  200,000  square  feet,  and  the  total  annual  rental  was  $40,000 
(no  rental  being  charged  for  the  8,700  square  feet  of  floor  space 
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occupied  in  the  Maltby  Building).  The  total  floor  space,  ex- 
clusive of  halls,  toilet  rooms,  etc.,  occupied  by  the  Census  Bureau 
in  the  Commerce  Building  on  Jime  30,  191 7,  was  approximately 
74,000  square  feet,  of  which  about  8,000  square  feet  represented 
storage  space. 

In  view  of  the  fact  that  the  Btu'eau  during  the  next  decennial 
census  will  have  a  force  about  seven  times  as  large  as  at  present 
and  will  need  about  275,000  square  feet  of  space,  including  stor- 
age, the  impossibility  of  accommodating  it  in  the  Commerce 
Building  during  that  period  is  apparent.  It  would  be  imfor- 
tunate  and  expensive  to  have  the  force  split  up  into  four  separate 
elements,  as  it  was  at  the  last  census,  and  the  expense  for  rental 
then  incurred  should  be  avoided.  If  the  war  shall,  as  all  hope, 
be  over  before  the  beginning  of  the  Fourteenth  Census  period, 
nearly  20  months  hence,  it  is  possible  that  the  temporary  buildings 
erected  for  the  Cotmcil  of  National  Defense  or  the  use  of  the  two 
military  departments  may  be  made  available  for  the  census  work. 
It  is  probable  that  in  one  or  another  of  these,  the  entire  census 
work,  save  such  as  the  Director  might  wish  continued  in  the 
regular  home  of  the  service  in  the  Commerce  Building,  might  be 
accommodated.  The  result  would  be  a  great  saving  in  cost  over 
the  previous  period  and  equally  great  gain  in  effectiveness. 

The  Director  urges  with  force  the  need  of  storage  space  for  the 
census  records.  Old  population  schedules  contain  information 
of  great  value  to  genealogists,  applicants  for  pensions,  litigants, 
and  others.  By  means  of  them  recently  ages  were  ascertained  in 
determining  whether  certain  persons  were  subject  to  draft  under 
the  law.  The  destruction  or  serious  injury  to  the  records  would 
be  irreparable.  They  are  now  stored  imder  such  conditions  that 
they  are  rapidly  deteriorating,  and  some  of  them  have  been  so 
injured  by  rain  that  portions  are  obliterated.  These  conditions 
form  another  appeal  for  the  national  archives  building,  in  which 
the  records  might  not  only  be  stored,  but  be  preserved  in  shape 
for  constant  reference  and  use  under  expert  care. 
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BUREAU  OF  FISHERIES. 

(Dr.  Hugh  M.  Smith,  Commusioner,) 

The  report  of  the  Commissioner  of  Fisheries  is  a  document  of 
unusual  present  interest.  It  bears  directly  upon  the  important 
question  of  conserving  and  enlarging  otu:  food  supply  and  forms 
an  important  contribution  to  the  discussion  of  that  subject.  It 
shows  that  the  past  fiscal  year  has  been  the  most  successful  in 
the  history  of  that  important  service. 

The  Bureau  of  Fisheries  is  better  eqfiipped  than  ever  in  both 
material  and  personnel,  and  through  the  support  given  it  by 
Congress  it  has  been  able  to  serve  the  public  more  efl&ciently 
than  in  the  past.  Its  outlook  for  continued  increasing  usefulness 
was  never  so  promising. 

Upon  the  entrance  of  the  United  States  into  the  war,  this 
Department  tendered  to  the  Navy  Department  the  use  of  its 
biological  stations  at  Beaufort,  N.  C,  and  Woods  Hole,  Mass. 
Early  in  April  a  n^uine  guard  was  established  at  Beaufort  for  the 
protection  of  the  radio  station  on  the  Department's  property, 
and  during  the  same  month  office  and  living  quarters  were  taken 
at  Woods  Hole  by  the  commanding  officer  of  the  naval  section 
base.  By  the  latter  part  of  the  summer  most  of  the  facilities  of 
the  Woods  Hole  station  had  been  placed  at  the  disposal  of  the 
Navy,  and  in  September  nearly  the  entire  Beaufort  establishment 
was  turned  over.  The  buildings  at  both  of  these  places  oflfer 
excellent  living  and  other  accommodations,  and  their  peculiar 
location  renders  them  excellent  section  headquarters. 

Just  after  the  close  of  the  fiscal  year  the  Secretary  visited  the 
Ba-kshire  fish  hatchery  shortly  after  the  Commissioner  of  Fisheries 
himself  had  been  there.  This  valuable  property  of  about  135 
acres,  with  a  remarkably  copious  supply  of  good  water  and  ponds 
and  buildings  ready  for  use,  was  presented  to  the  Government 
by  Mrs.  Mary  A.  Scully  in  memory  of  her  husband,  the  late  John 
S.  Scully.  It  is  located  about  7  miles  from  Great  Barrington, 
Mass.,  in  the  town  of  New  Marlboro.  A  joint  resolution  of  Con- 
gress accepting  the  gift  was  approved  by  the  President  on  July 
28,  1916,  and  soon  thereafter  active  cultiural  operations  began. 
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It  is  intended  to  develop  this  hatchery  so  as  to  largely  increase  its 
output. 

Attention  is  directed  by  the  Commissioner  of  Fisheries  to  the 
importance  of  a  comprehensive  investigation  of  the  fishery 
resources  of  the  Gulf  of  Mexico.  Some  investigations  are  now 
imder  way,  but  consideration  should  be  given  to  the  need  of  a 
comprehensive  and  exhaustive  survey  in  the  interests  of  the  food 
supply  not  only  of  the  States  bordering  upon  the  Gulf  of  Mexico 
but  of  the  entire  coimtry.  There  is  a  possibility  of  facts  of 
material  economic  importance  being  developed  having  commer- 
cial bearing  in  addition  to  the  question  of  the  development  of 
foods. 

Alvin  B.  Alexander,  assistant  in  charge  of  statistics  and 
methods  of  fisheries,  died  on  October  31,  191 6,  and  was  succeeded 
by  Lewis  Radcliflfe. 

Exploitation  of  New  Aquatic  Foods. 

In  response  to  the  call  for  increased  production  of  foods  to  meet 
the  great  present  emergency,  the  Btu-eau  of  Fisheries  has  con- 
centrated its  biological  and  technical  activities  on  lines  of  work 
that  promise  immediate  results.  It  has  taken  active  steps  to  in- 
duce an  augmented  output  of  food  from  aquatic  sources,  and  has 
achieved  marked  success  in  its  campaigns  to  bring  about  proper 
utilization  of  products  hitherto  wholly  or  partly  neglected  by  our 
fishermen,  dealers,  and  consumers. 

On  June  21,  1916,  the  President  approved  a  bill  authorizing  the 
Bureau  of  Fisheries  to  take  steps  to  increase  the  economic  utili- 
zation of  predaceous  fishes,  particularly  for  food,  and  making  an 
appropriation  of  $25,000  for  the  purpose.  The  authority  granted 
was  general  in  its  terms,  but  its  immediate  intent  was  to  promote 
the  use  of  several  species  of  small  sharks  known  as  dogfishes  which, 
on  accoimt  of  their  large  ntunbers  and  predatory  habits,  have  been 
a  sotu-ce  of  serious  loss  to  the  fishermen  through  the  destruction 
of  fishing  gear  and  the  dispersal  of  the  schools  of  merchantable 
fishes.  The  project  was  to  convert  this  nuisance  into  an  asset  by 
utilizing  these  fishes  for  food,  a  use  to  which  experiments  had 
shown  them  to  be  adapted.  As  the  word  "  dogfish '.'  is  applied  to 
at  least  five  tmrelated  species  of  fishes  and  is  used  as  a  term  of 
opprobrimn,  the  name  of  the  fish  used  for  food  was  changed  to 
grayfish,  which  is  descriptive  and  unobjectionable,  and  distin- 
guishes  the  fish  from  others  with  which  it  inay  be  confouiide4* 
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The  precedent  exists  in  the  use  of  the  terms  "bluefish,"  **  white- 
fish,"  "  blackfish,"  etc. 

Arrangements  for  canning  grayfish  were  made  with  several  pack- 
ers on  the  Atlantic  coast  who,  in  consideration  of  selling  the  prod- 
uct at  a  reasonable  price  and  keeping  the  quality  to  a  given  stand- 
ard, were  accorded  the  privilege  of  using  on  their  labels  a  state- 
ment to  the  effect  that  the  product  was  packed  at  the  request  of 
the  Bureau  of  Fisheries  and  in  accordance  with  methods  approved 
by  it.  Only  one  of  these  companies  canned  the  fish  during.  1916 
and  it  commenced  so  late  in  the  season  that  the  schools  had  left 
the  coast  before  the  desired  quantity  was  packed.  In  December 
similar  arrangements  were  made  with  Pacific  coast  canners,  of 
whom  five  padced  in  commercial  quantities,  but  it  was  necessary  to 
withdraw  from  one  of  these  the  privil^e  of  using  the  inscription 
referred  to  above  for  failure  to  keep  the  product  up  to  standard. 

The  campaign  to  acquaint  consumers  with  the  merits  of  gray- 
fish  was  so  effective  that  each  of  the  several  packers  received 
orders  far  in  excess  of  his  supply.  The  total  pack  during  the  cal- 
endar year  1916  was  19,108  cases,  or  917,184  one-pound  cans. 
This  required  about  3,000,000  pounds  of  fish  which,  in  addition 
to  the  food,  yielded  about  20,000  gallons  of  excellent  oil  and  a  large 
quantity  of  fertilizer.  Some  of  the  eggs  also  found  a  market  for 
currying  leather,  and  experiments  to  extend  their  use  are  being 
conducted.  Thin  leather  of  good  quality  has  been  made  from  the 
skins. 

Dr.  P.  H.  Mitchell,  the  director  of  the  Woods  Hole  laboratory, 
has  devised  a  method  for  extracting  from  grayfish  eggs  add 
albumen  and  oil,  both  of  which  are  valuable  commercial  products. 
It  was  found  in  the  course  of  his  experiments  that  crude  gelatin 
solutions  could  be  successfully  clarified  with  a  small  amount  of 
egg  material.  Dr.  Mitchell  also  conducted  experiments  on  the 
extraction  of  gelatin  from  grayfish  wastes,  and  found  that  the 
wet  waste  would  yield  about  2  per  cent  of  pure  gelatin. 

Dr.  Mitchell  also  tested  six  spedes  of  sharks  for  food,  by  having 
a  number  of  persons  eat  them,  prepared  in  various  wa3rs.  The 
meat  was  pronotmced  not  only  good  but  especially  pleasing  in 
flavor  and  texture,  and  it  is  fdt  that  when  once  established  in  the 
markets  these  fishes  will  rank  with  the  swordfish  as  a  commercial 
product. 

The  experimental  work  in  curing  fish  by  salting  and  smoking 
was  continued  with  favorable  results  at  the  Beaufort  laboratory. 
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The  cultural  experiments  at  that  station  with  the  diamond-back 
terrapin  have  progressed  with  good  results.  Two  lots  of  young 
terrapin  were  liberated,  830  near  the  Beaufort  laboratory  and  354 
at  Port  Lavaca,  Tex.;  200  have  been  reserved  for  experimental 
pturposes  and  400  remain  for  final  disposition. 

It  is  doubtful  if  many  people  realize  the  importance  of  the 
shrimp  fishery.  It  has  grown  surprisingly  in  recent  years.  The 
canvass  of  this  industry  for  191 6  reveals  the  fact  that  in  that  year 
there  was  a  catch  of  over  43,900,000  pounds  and  that  over  9,200 
persons  are  engaged  in  the  industry,  with  an  investment  in  ex- 
cess of  $2,400,000.  Louisiana  is  the  center  of  the  industry. 
Florida  is  second,  then  Mississippi,  Georgia,  North  Carolina, 
Texas,  South  Carolina,  and  Alabama,  in  order. 

Inquiry  into  the  marketing  of  carp  alive  has  developed  the  fact 
that  under  normal  conditions  two  carloads  of  carp  are  shipped 
each  week  into  New  York  City,  principally  from  Ohio  points. 
The  cars  in  which  they  are  transported  are  equipped  with  tanks. 
When  the  cars  reach  their  terminus,  the  fish  are  transferred  to 
tanks  on  automobile  trucks  and  delivered  to  retailers,  who  in 
turn  keep  the  fish  in  tanks  with  running  water. 

In  April,  1917,  the  Btu-eau  of  Fisheries  undertook  to  introduce 
the  burbot  into  markets  readily  supplied  from  the  region  of  the 
Great  Lakes.  A  supply  of  display  cards  recommending  the  fish 
was  sent  to  dealers  and  fiish-producing  companies  in  Great  Lakes 
ports,  and  in  the  following  month  there  was  issued  a  circular  giv- 
ing a  brief  account  of  the  fish  and  recipes  for  cooking  it.  The 
display  cards  were  distributed  by  the  wholesalers  to  the  retail 
trade,  and  the  circulars  were  furnished  to  the  latter  for  distribu- 
tion to  the  consumer.  The  burbot  is  a  relative  of  the  cod,  in- 
habiting the  Great  Lakes  and  other  large  bodies  of  fresh  water 
of  the  northern  part  of  the  United  States.  It  has  been  improperly 
called  eelpout,  and  although  occasionally  eaten  by  the  fishermen, 
was  neglected  in  the  markets.  The  Btu-eau's  advertising  cam- 
paign has  induced  its  use  in  the  cities  of  the  Middle  West,  and  it 
is  now  on  sale  in  many  places  where  it  was  unknown;  partial 
statistics  show  that  upwards  of  500,000  pounds  were  sold  between 
April  I  and  July  31.  As  the  fish  is  predatory  in  its  habits,  its 
captture  is  desirable  not  only  on  account  of  the  food  it  furnishes 
but  for  its  effect  on  the  supply  of  other  fishes  on  which  it  feeds. 

The  sablefish,  formerly  incorrectly  called  black  cod  but  renamed 
in  the  interest  of  accuracy,  is  one  of  the  best  and  most  abundant 
marine  fishes  of  the  Pacific  coast,  but  its  merits  have  been  known 
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to  only  a  limited  number  of  persons  living  near  the  fishing  ports. 
Early  in  191 7,  the  Bm-eau  began  to  advocate  the  use  of  this  fish, 
and  when  the  fishing  season  opened  there  was  a  material  increase 
in  the  quantity  brought  in  by  fishermen.  At  Seattle,  1,146,700 
pounds  were  landed  between  April  i  and  July  31,  and  large  quan- 
tities were  taken  to  Tacoma,  San  Francisco,  and  other  places  in 
Washington,  Oregon,  and  C^omia.  Over  2,000,000  pounds  of 
the  frozen  fish  and  i  ,304,000  pounds  of  the  fresh  fish  were  disposed 
of  by  dealers  by  June  30.  During  the  siunmer  there  was  greatly 
increased  activity  in  the  sablefish  fishery  in  Alaska,  but  the 
quantity  taken  there  can  not  be  determined  imtil  the  end  of  the 
calendar  year.  The  fish  is  firmly  established  in  the  markets  under 
its  new  name,  and  will  be  a  factor  in  the  fresh-fish  trade  dining  the 
coming  year. 

The  tilefish  has  maintained  the  popularity  established  dining  the 
fall  of  1915;  in  the  year  ended  June  30,  1917,  11,641,527  pounds 
were  landed  and  entered  into  constunption. 

One  of  the  large  and  important  sources  of  food  that  has  been 
almost  tmtouched  in  America  is  the  class  of  animals  known  as 
cetaceans,  comprising  the  porpoises,  dolphins,  and  whales.  A 
single  whale,  such  as  is  taken  in  the  shore  fisheries  of  the  Pacific 
coast,  yields  3  to  5  tons  of  select  meat  comparable  to  beef 
and  several  more  tons  of  other  meat.  Following  the  Bureau's 
advocacy,  in  personal  interviews  of  officials,  in  correspondence,  and 
in  printed  form,  of  the  use  of  these  creatm-es  as  human  food,  there 
has  been  much  interest  manifested  in  the  matter  by  the  whaling 
companies;  there  is  good  reason  to  believe  that  this  kind  of  meat, 
in  both  fresh  and  preserved  states,  will  soon  become  a  staple.  In 
May,  191 7,  fresh  whale  meat  was  placed  on  the  Seattle  market  at 
10  cents  a  pound  and  met  with  ready  sale.  It  immediately 
appeared  on  the  bills  of  fare  of  hotels  and  clubs  imder  its  proper 
name  and  was  very  well  received.  In  September,  191 7,  the 
Department  was  advised  by  a  whaling  company  on  the  northwest 
coast  that  whale  meat  was  finding  such  a  ready  market  that  the 
company  expected  great  difficulty  in  suppl3ring  the  demand,  and 
as  this  is  written  whale  meat  is  being  served  daily  in  the  principal 
hotels  of  San  Francisco  and  Seattle  and  has  been  tried  and 
approved  by  leading  New  York  hotels. 
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One  concern  in  the  whaling  business  advises: 

With  reference  to  edible  whale  meat:  Our  efibrts  to  market  this  produce  have  met 
with  considerable  success,  considering  that  we  were  not  in  a  position  to  handle  this  in  a 
satisfactory  manner  tintil  our  season  was  more  than  half  over.  Our  cold-storage  plant 
was  not  completed  tmtil  the  ist  of  August.  Altogether  this  year  to  date  we  have  sold 
247,000  potmds,  our  principal  markets  being  Seattle  and  San  Francisco.  Recently 
we  have  shipped  to  San  Francisco  two  carloads  of  meat. 

Another  concern  emplo3dng  several  steamers  in  the  trade 
advises  that  they  are — 

operating  a  modem  whaling  industry    *    *    *. 

The  meat  of  the  whales  when  f r^hly  killed  and  immediately  handled  furnishes  a 
very  good  edible  product.  A  steady  demand  on  the  Pacific  coas^  from  hotels  and 
restaurants  has  been  developed,  and  samples  brought  east  in  refrigerator  cars  have 
been  distributed  to  quite  a  number  of  the  best  hotels  in  New  York  City  and  elsewhere. 
It  has  been  tried  by  their  proprietors  and  stewards,  who  have  reported  that  it  b  a 
very  good  quality  of  meat  and  that  they  are  desirous  of  putting  it  upon  their  menus 
and  (are)  asking  us  if  we  can  furnish  regular  supplies. 

These  whales  on  the  Pacific  coast  are  very  large,  and  while  we  have  not  at  the 
moment  statistics  as  to  the  average  amount  of  edible  meat  per  whale,  the  catch  of 
whales  during  the  past  summer  season  was  over  600,  and  as  they  are  many  tons  wei^t 
each  the  addition  to  the  food  supply  of  a  successful  winter  fishing  season  would  be  very 
large  and  extremely  valuable  in  these  times. 

Aid  to  the  Fishing  Industry. 

Among  the  most  important  means  of  augmenting  the  supply  of 
food  products  from  the  water  and  of  preventing  the  waste  of  those 
products  is  the  preservation  by  appropriate  methods  of  that  part  of 
the  catch  which  can  not  profitably  or  conveniently  be  sold  in  a  fresh 
condition.  On  many  parts  of  our  coasts  and  on  our  lakes  and 
interior  streams  the  fishermen  could  at  times  dispose  of  all  or 
part  of  their  catch  to  better  advantage  by  salting  or  smoking 
than  by  selling  it  fresh  or  shipping  it  in  ice;  but  through  lack  of 
initiative  or  through  ignorance  of  the  market  value  of  preserved 
products  and  of  the  methods  of  preparation  best  adapted  to  the 
different  kinds  of  fish,  little  or  nothing  is  done. 

Through  the  emplo3mient  of  technical  experts  in  preparing 
and  preserving  fish  and  by  means  of  widely  disseminated  printed 
matter,  the  Bureau  has  actively  entered  this  field,  although 
handicapped  by  the  small  force  of  available  assistants;  and  by 
personal  interviews  with  fishermen  and  practical  demonstrations 
of  approved  methods  of  curing,  has  very  materially  added  to  the 
stock  of  fishery  foods  that  will  come  into  use  during  the  off  season 
or  will  be  available  for  sections  remote  from  sources  of  supply. 
This  work  has  been  made  of  peculiarly  practical  value  by  the 
employment  by  the  Bureau  of  experts  versed  in  the  Norwegian 
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and  Scotch  methods  of  fish  curmg,  whose  eflforts  have  led  to  the 
preparation  of  large  quantities  of  fish  food  according  to  the  best 
practices  of  the  trade. 

In  view  of  the  large  opportunities  afforded  by  the  conditions 
in  Alaska  for  materially  adding  to  the  supplies  of  foods  through 
the  increased  utilization  of  the  aquatic  resoiu-ces,  on  April  21, 
191 7,  the  following  letter  was  addressed  to  the  people  of  Alaska 
and  sent  broadcast  to  newspapers,  chambers  of  commerce,  fishing 
firms,  and  individuals  in  the  Pacific  Coast  States  and  in  Alaska: 

In  his  recent  letter  to  the  American  people  the  President  has  eloquently  and 
clearly  presented  the  duty  and  privilege  of  every  citizen  to  rally  to  the  support  of  the 
country  in  the  emergency  now  confixmting  it.  He  laid  particular  emph^is  on  the 
opportunities  afforded  those,  who  for  various  reasons  may  not  be  able  to^join  the 
fighting  forces,  to  render  other  service  no  less  necessary  and  laudable,  especially  in 
increaang  the  supply  of  foodstuffs  of  which  under  the  stress  of  war  there  is  likelihood 
of  a  dearth.  It  is  necessary  that  the  present  sources  of  food  supply  should  be  main- 
tained and  new  sources  created  and  developed  in  order  to  provide  well-fed  men  for 
the  conduct  of  actual  military  operations.  The  success  of  the  imselfish  undertaking 
in  which  the  country  has  embarked  is  dependent  on  each  one  of  us  performing  his 
full  patriotic  duty  in  the  field  in  which  he  can  be  used  most  effectively. 

Alaska  came  under  the  flag  at  ihe  close,  and  largely  as  a  result,  of  one  great  conflict, 
and  it  has  just  completed  its  first  half  century  of  useful  Americanism  on  the  eve  of 
another.  It  is  peculiarly  fitted,  by  reason  of  its  great  natural  resources  and  the  enter- 
prise <^  those  who  do  business  within  its  borders,  for  rendering  further  and  inestimable 
service  at  this  critical  time  in  the  cotmtry's  history,  and  I  am  confident  that  it  will 
re^)ond  to  the  call  of  duty  and  opportunity. 

It  is  probable  that  there  will  be  difficulty  in  materially  increasing  the  yield  of 
some  of  the  fisheries  of  the  Atlantic  coast  on  account  of  the  demand  for  small  vessels 
for  military  purposes.  Alaska 's  duty  arises  from  the  fact  that  it  is  absolutely  necessary 
to  increase  the  total  yield  of  the  fineries,  and  her  opportunity  lies  in  her  possession 
of  vast  imutilized  finery  resources.  The  salmon  fineries  in  many  places  are  being 
prosecuted  as  intensively  as  is  permissible  with  due  consideration  to  the  danger  of 
overfishing  and  the  maintenance  of  the  futtue  supply,  and  moreover  are  so  well 
organized  that  they  will  undoubtedly  be  conducted  vigorously  during  the  coining 
season,  but  there  are  other  fishes  in  abtmdance  which  are  not  used  as  they  should  be. 

The  most  important  of  these  b  the  herring,  which  is  widely  distributed  and  in 
quality  is  equal  to  that  of  the  Atlantic.  The  demand  for  this  fish,  pickled,  is  growing 
rapidly.  The  sable  fish  (black  cod),  for  which  the  Bureau  of  Fisheries  is  establishing 
a  large  market,  fresh,  frozen,  and  kippered,  is  one  of  the  finest  of  American  food  fishes 
and  exceedingly  abundant  in  southeastern  Alaska  and  contiguous  waters.  The  atka- 
fish,  freqtiently  called  "  atka  mackerel ' '  and  "  attu  mackerel, ' '  is  regarded  by  many  as 
superior  to  the  true  mackerel  when  pickled  in  the  same  manner. 

All  of  these  fishes  lend  themselves  to  preservation  by  salting,  and  in  view  of  the 
dearth  of  tin  plate,  which  may  interfere  with  any  large  increase  in  the  pack  of  canned 
fiah,  I  can  not  too  strongly  urge  that  large  quantities  of  all  of  them  be  cured  during  the 
coming  season.  There  is  no  doubt  that  the  demand  for  them  will  be  heavy  next 
winter,  and  the  Bureau  of  Fisheries  will  take  steps  to  make  the  public  acquainted 
with  their  merits.  The  Bureau's  agents  in  Alaska  will  lend  fishermen  and  salteries 
aU  possible  assistance,  and  information  concerning  methods  of  curing  will  be  furnished 
to  those  desiring  it. 
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Aside  from  service  rendered  to  the  country,  there  is  now  presented  an  unusual  oppor- 
tunity to  enlarge  and  broaden  the  fishery  industries  of  Alaska,  for  a  market  established 
at  this  time  is  certain  to  be  maintained  when  peace  comes.    Now  is  the  time  to  act. 

Supplementing  this  letter,  the  Bureau  sent  to  Alaska  one  of  the 
best  experts  in  the  country  to  give  instruction  to  the  fishermen  in 
the  most  approved  ways  of  curing  fish  and  to  impart  the  necessary 
information  to  seven  other  employees  who  in  turn  served  as  instruc- 
tors to  fishermen.  The  Bureau  also  addressed  an  appeal  to  about 
loo  fish  packers  on  the  Pacific  coast,  urging  them,  in  view  of  the 
shortage  of  tin  plate,  to  make  the  largest  possible  output  of  fish 
prepared  in  oth^  ways  than  by  canning,  and  expressing  a  desire 
to  assist  them  in  every  feasible  manner  in  obtaining  the  necessary 
materials  and  marketing  their  pack.  The  practical  aid  thus  ren- 
dered by  the  Department  and  the  Bureau  comprised  an  arrange- 
ment with  coopers  for  a  prompt  supply  of  barrels,  the  enlistment 
of  the  cooperation  of  steel  makers  in  Pennsylvania  for  a  prompt 
supply  of  hoops  to  the  coopers,  the  enlistment  of  the  assistance  of 
the  committee  on  transportation  of  the  Coimcil  of  National 
Defence  for  the  prompt  movement  of  hoop  steel  across  the  conti- 
nent, an  arrangement  with  salt  producers  on  the  Pacific  coast  for 
prompt  supplies  of  salt,  and  an  arrangement  with  Alaskan  trans- 
portation companies  for  the  quick  movement  of  barrels  and  salt 
to  the  fishing  districts.  One  result  of  these  efforts  was  the  prepa- 
ration of  at  least  25,000  barrels  (5,000,000  pounds)  of  Scotch- 
cured  herring  in  addition  to  a  very  substantial  pack  of  herring  by 
other  methods. 

New  Aquatic  Sources  of  Leather. 

Formerly  large  quantities  of  the  imtanned  skins  of  sharks  were 
used  for  polishing  wood,  ivory,  and  other  substances.  Shark 
skins  and  the  skins  of  other  fishes  have  had  a  limited  use  for  orna- 
mental and  novelty  purposes.  The  scarcity  and  high  price  of 
mammal  hides  and  the  lack  of  an  established  market  for  fishskins 
led  the  Bureau  to  investigate  the  possibilities  of  producing  satis- 
factory fishskin  leathers.  A  regular  market  now  exists  for  shark 
and  porpoise  skins  for  use  in  making  leather,  and  several  houses 
are  engaged  in  the  business. 

Congress  passed  an  act  approved  June  12,  1917,  carrying  an 
appropriation  of  $10,000  to  enable  the  Bureau  of  Fisheries,  in 
cooperation  with  the  Bureau  of  Standaids,  to  develop  new  aquatic 
sources  of  leather  supplies.  This  authority  will  enable  the  Bureau 
of  Standaids  to  conduct  experiments  in  overcoming  special  diffi- 
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ctilties  connected  with  the  tanning  of  fishskins  into  leather  and  the 
Bureau  of  Fisheries  to  carry  on  exploitation  work  among  fisher- 
men, tanners,  and  manufacturers  in  its  effort  to  establish  and  pro- 
mote this  new  branch  of  the  fishing  and  tanning  industries. 

In  order  to  stimulate  the  interest  of  the  tanners  in  developing 
tanning  processes  suited  to  fishskins,  the  Bureau  has  furnished 
them  with  the  hides  of  several  hundred  sharks  and  other  fishes, 
including  cod,  hake,  grouper,  gar,  ray,  catfish,  and  wolflfish,  and 
has  advised  them  of  possible  sources  of  supply  of  raw  products. 
The  larger  samples  of  leather  tanned  from  these  skins  submitted 
have  been  tested  as  to  tensile  strength  by  the  Bureau  of  Standards 
and  the  resulting  data  have  been  made  available  for  comparison 
with  other  leathers.  Fishermen  have  been  furnished  with  instruc- 
tions in  the  preparation  of  the  skins  for  the  tanneris  and  advised  of 
possible  markets  for  the  skins,  and  experiments  have  been  con- 
ducted looking  to  the  simplif3mig  and  shortening  of  the  time 
required  to  remove  the  skins. 

Recently,  following  these  activities,  several  tanners  have 
announced  that  they  have  developed  processes  by  which  fishskins 
may  be  tanned  into  good  grades  of  leather  and  that  they  are  in  the 
market  for  the  raw  products.  The  uses  to  which  these  leathers  are 
best  suited,  their  value  in  competition  with  other  leathers,  and  the 
ability  of  the  raw  products  to  command  values  sufficiently  large  to 
enlist  the  cooperation  of  the  fishermen  in  saving  and  marketing 
them,  have  not  yet  been  finally  determined,  but  the  Department 
is  advised  that  a  ntunber  of  firms  are  placing  orders  for  tmlimited 
quantities  of  salted  shark  skins  at  10  to  15  cents  a  potmd  to  the 
fishermen. 

For  Seals. 

A  census  of  the  seals  resorting  to  the  Pribilof  Islands  was  taken 
in  the  summer  of  191 7  after  the  methods  heretofore  followed,  but 
was  made  especially  difficult  by  the  increased  niunber  of  newborn 
pups,  the  pugnacity  of  the  bulls,  and  the  inadequacy  of  transporta- 
tion facilities  between  the  islands  dtuing  the  short  period  within 
which  the  counts  of  the  various  classes  of  seals  have  to  be  made. 
The  actual  enumeration  of  the  pups,  which  is  the  most  acctuate 
guide  to  the  strength  of  the  herd,  could' not  be  fully  carried  out  on 
some  of  the  rookeries,  but  the  count  as  a  whole  appears  to  have 
been  sufficiently  complete  for  practical  needs.  The  revised  census 
figures,  which  are  subject  to  slight  fiuther  revision  as  the  voltuni- 
nous  data  are  carefully  studied,  indicate  that  in  191 7  there  were 
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approximately  468,692  fur  seals  of  all  ages  in  the  Pribilof  herd, 
that  128,024  pups  were  bom  in  the  summer  of  191 7,  that  the  aver- 
age nimiber  of  cows  to  a  harem  was  26,  and  that  the  bachelors  and 
idle  bulls  nimibered  over  104,000.  It  is  the  great  preponderance 
of  mature  and  young  males  that  demands  and  will  receive  the 
close  attention  of  the  Department. 

The  final  annual  payments  of  $10,000  each  to  the  Governments 
of  Great  Britain  and  Japan  have  been  made  under  the  sealing  con- 
vention of  July  7,  191 1,  and  from  August  24,  191 7,  those  nations 
will  be  entitled  to  a  share  of  the  annual  take  of  sealskins  amotmt- 
ing  to  15  per  cent  in  each  case. 

The  food  requirements  of  the  seal-island  natives  diuing  the  cal- 
endar year  1917  was  fixed  at  7,500  seals,  the  same  as  in  1916, 
when  6,468  were  actually  taken.  It  was,  of  course,  expected  that 
a  part  of  those  requirements  would  be  met  by  the  seals  taken  for 
commercial  purposes. 

The  Department  has  every  reason  to  be  satisfied  and  gratified  at 
the  outcome  of  its  efforts  to  establish  the  Alaska  sealskin  industry 
in  America.  The  newest  feature  of  the  business  is  the  dressing, 
dyeing,  and  machining  of  the  Government  skins  before  they  are 
offered  for  sale.  This  has  met  with  the  hearty  approbation  of  the 
trade,  and  in  addition  has  been  pecuniarily  advantageous  to  the 
Government. 

During  the  past  fiscal  year  there  were  sold  by  Messrs.  Ftmsten 
Bros.  &  Co.,  of  St.  Louis,  agents  of  the  Department,  5,400  fully 
dressed  and  dyed  sealskins  at  three  regular  auction  sales.  The 
gross  price  received  was  $236,748.50,  and  the  net  returns  to  the 
Government  were  $165,793.18. 

Blue-fox  skins,  an  incidental  product  of  the  Pribilof  Islands,  have 
been  taken  xmder  careful  supervision.  The  herds  are  in  flourishing 
condition,  and  the  stock  is  improved  by  judicious  thinning,  in  view 
of  the  limited  natural  food  available  for  the  foxes.  The  skins 
taken  in  the  winter  of  191 6-1 7  were  brought  from  the  islands  in 
August,  191 7,  by  the  Roosevelt,  and  sold  in  St.  Louis  at  pubUc  auc- 
tion in  October. 

Acknowledgment  is  made  of  assistance  rendered  by  the  Navy 
Department  to  the  Department  of  Commerce  in  the  maintenance 
of  radio  stations  on  the  Pribilof  Islands,  Alaska.  These  stations 
greatly  facilitate  the  administration  of  affairs  incidental  to  the 
fur-seal  and  fox  herds.  Acknowledgment  is  also  made  of  the 
courtesy  extended  by  the  Navy  Department  in  the  transporta- 
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tion  from  Seattle  to  the  PribUofs  in  the  spring  of  191 7  of  approx- 
imately 300  tons  of  supplies  on  the  radio  station  tender  Saturn. 

The  Department  expresses  also  its  appreciation  of  the  con- 
tinued cooperation  of  the  Coast  Guard  in  the  transportation  of 
supplies  and  persons  in  connection  with  operations  at  the  Pribi- 
lof  Islands.  The  duty  of  maintaining  a  patrol  for  the  protec- 
tion of  the  fur-seal  herds  falls  upon  the  Coast  Guard.  This 
service  has  been  performed  so  efficiently  that  there  were  no  indi- 
cations whatsoever  this  year  of  illegal  or  pelagic  sealing.  Were 
it  not  for  the  assistance  rendered  by  the  Coast  Guard,  the  effec- 
tiveness of  the  Department's  work  in  respect  to  the  Pribilof  Islands 
would  be  greatly  lessened. 

By  reason  of  the  marked  increase  in  the  cost  of  the  necessary 
supplies  for  the  Pribilof  Islands,  we  had  to  ask  Congress  for  an 
additional  appropriation  of  $35,000  in  May  last.  At  that  time 
the  following  correspondence  took  place  and  is  incorporated  here 
with  accompanjdng  tables  as  a  matter  of  public  record: 

Department  of  Commbsce, 
Office  of  the  Secretary, 

Washington^  May  26,  igiy. 

Dear  Mr.  Secretary:  There  is  transmitted  lierewith,  to  be  submitted  to  Con- 
gress in  accordance  with  existing  law,  an  estimate  in  the  sum  of  $35,000,  to  cover  a 
deficiency  in  the  appropriation  for  protecting  seal  and  salmon  fisheries  <^  Alaska, 
Z918,  arising  under  the  following  circumstances: 

The  estimate  originally  submitted  to  Congress  by  this  Department  for  an  appro- 
priation  imder  this  head  for  the  fiscal  year  1918  was  in  the  sum  of  $100,000.  The 
apfttDpriarion  covers  the  cost  of  furnishing  supplies,  fuel,  food,  and  clothing  to  the 
native  inhabitants  of  the  seal  islands  of  Alaska,  and  the  protection  and  regulation  of 
the  fur-bearing  animals  and  fisheries  of  Alaska. 

When  the  estimate  was  originally  made  $60,000  was  allowed  for  supplies  for  the 
native  inhabitants  on  the  fur-seal  islands.  The  appropriation  under  this  head  made 
by  Congress  was  in  the  sum  of  $75,000. 

Proposals  actually  received  in  the  Bureau  of  Fisheries  for  these  supplies,  for  the 
fiscal  year  1918,  on  schedules  containing  only  the  absolutely  essential  supplies  and 
oa  minimum  quantities,  show  the  cost  for  1918  to  be  $72,000,  thus  leaving  (mly  $3,000 
for  all  other  obligations  payable  from  this  appropriation;  in  other  words,  leaving 
$3>ooo  for  all  erf  the  work  of  protecting  and  regulating  the  fur-bearing  animals  and 
fisheries  on  the  Alaskan  mainland,  and  all  incidental  expenses  connected  therewith. 

The  proposals  for  supplies  for  the  fiscal  year  1918,  indicate  that  in  the  fur-seal 
islands  also  the  higji  cost  of  living  causes  an  increase  in  the  cost  of  maintenance  of 
the  native  inhabitants  of  Alaska.  The  only  maintenance  which  the  natives  of  the 
FribikI  Islands  receive  is  that  furnished  by  the  Government.  The  islands  produce 
nothing  in  the  line  of  food,  fuel,  or  clothing.  The  situation  is  such  that  the  supplies 
most  all  be  purchased  at  one  time,  and  taken  to  the  islands  in  the  summer,  because, 
owing  to  climatic  fmd  weather  conditions,  vesseb  can  not  land  on  these  islands  except 
tinder  the  most  favorable  circumstances.  This  makes  it  urgent  that  the  deficiency 
appfopriadon  be  promptly  made. 
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I  am  inctpsiiig  herewith  a  statement  showing  in  detail  increases  in  some  of  the 
classes  of  supplies  contracted  for.  This  statement  shows  the  contract  price  of  the 
purchases  made  in  19 15  and  19 16,  and  the  proposal  prices  for  the  purchases  to  be  made 
this  year. 

I  also  inclose  a  statement  showing  estimates  of  expenses  chargeable  against  the 
Alaska  appropriation  during  the  fiscal  year  19 18.  In  this  statement  the  amount  of 
supplies,  $72,000,  is  the  actual  figure  furnished  by  the  proposals  received. 

In  making  this  request  for  an  additional  appropriation  I  am  making  no  request  for 
disbursement  of  funds  for  which  the  Government  gets  no  direct  returns.  During  the 
four  fiscal  years  from  19 12  to  1915  the  Bureau  of  Fisheries  expended  in  connectiQii 
with  the  Alaska  service  $243,093.28.  The  amount  received  by  the  Treasury  Depart- 
ment from  fish  taxes  alone  was  $556,767.94.  During  this  period  the  Alaska  fisheries 
yielded  products  having  an  average  annual  value  of  upward  of  $19,000,000.  Begin- 
ning with  19 10,  the  first  season  when  the  Government  assumed  direct  cointfol  of  the 
seal  and  fox  herds  and  discontinued  the  leasing  S3rstem,  the  Pribilof  Islands  to  May  i, 
I9i7»  have  yielded  the  Government  net  returns  in  seal  and  fox  skins  aggregating 
$if  506,728.  Against  this  the  operating  expenses,  amounting  to  $698,247,  are  placed, 
showing  a  net  income  to  the  Government  during  this  period  of  $808,481. 

The  receipts  and  expenditures  are  shown  in  detail  in  the  table  below. 

Comparison  of  Expenditures  and  Receipts  in  Protectino  the  Seai,  Fishbries 
OF  Alaska  prom  May  i,  1910,  to  May  i,  1917,  Inci«usive. 


Designation  of  ezpoiditures  and  receipts. 

Total  for 
period  of 
7y«M8. 

Yearly 
average: 

Net  receipts  skins  sold 

$x,94S.683 
.58.046 

808,481 

Net  value  of  7.9S7  sealskins  in  storage  at  St.  Louis,  Mo..  May  i,  19x7,  at  t^a^s 
eacfaa 

Total  value  of  and  net  receipts  from  sUas 

tnSt*4tt 

Total  (4>erating  and  other  expenditures  to  June  30, 19x6  ^ 

99,750 

Net  receipts  over  expenditures 

1X5,497 

•  This  is  the  average  net  price  per  skin  received  in  sales  of  January  and  April,  19x7. 
^  Includes  cash  payments  to  Great  Britain  and  Japan  aggregating  $80,000. 


Very  truly,  yours, 

The  Secretary  of  the  Treasury, 

Washington,  D,  C. 


WiLUAM  C.  REDFIBLD, 

secretary. 


EstimaU  of  txpensu  chargeable  against  Alaska  appropriation  in  the  fiscal  year  igi8, 

Pribilof  Islands: 

Supplies,  as  per  bids $72,000 

Services,  janitors,  natives,  etc 3, 500 

Travel  of  Pribilof  employees 2,000 

Purchase  of  ordnance 800 

Reestablishment  of  stations  and  markers  for  census  work  on 

rookeries 500 

Purchase  of  sealskin  tags 500 
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Protection  of  salmon  fisheries: 

Travel  and  subsistence,  lo  agents  and  wardens $8,  coo 

Temporaiy  services,  boatmen,  guides,  special  wardens,  etc 2, 000 

Equipment  and  supplies i,  000 

Removal  of  natural  barriers  in  salmon  streams 3, 000 

Hire  of  small  boats 2,000 

Maintenance  of  Bureau's  patrol  boats 4, 500 

$20, 500 

Fur-bearing  animals: 

Travel  and  subsistence,  7  agents  and  wardens 6, 000 

Temporary  services,  guides,  special  ¥rardens,  etc i,  500 

Equipment  and  supplies i,  500 

9,000 

Miscellaneous:  Freight,  express,  telegrams,  etc i,  200 

Total 110,000 

This  statement  does  not  include  the  cost  of  maintenance  of  a  vessel  or  vessels  for  the 
tran^x)rtation  of  supplies  to  the  Pribilof  Islands  or  the  transportation  of  products  from 
the  islands. 

Prichs  Paid  for  Various  Supplies  for  Pribilof  Islands  for  Years  191 5  and 
1916,  AND  Prices  Quoted  on  Same  Sufpues  for  1917. 


Nature  of  supplies. 


Quan- 
dty. 


Unit 
price. 


19x6 


Qnan* 
tity. 


Unit 
price. 


Quan- 
tity. 


Unit 
price. 


a.  Baby pairs 

b.  Uisscs' do.. 

c  Women's do. . 

d.  Men's  calf do. . 

e.  Boy's, calf do.. 

Vcfetables: 

a.  Potatoes.  Irish pounds, 

b.  Potatoes. sweet do.., 

Susan  Granulated do.., 

Ploor do. . 

Com  meal do.., 

Qumed  goods: 

a.  Apples cases, 

b.  Peacbes do.., 

c.  Beans do.., 

d.  Cora.... .do.. . 

e.  Tomatoes do.., 

f.  Soups do... 

Salted  meats: 

a.  Bacon pounds, 

b.  Ham do. . , 

Okomargarine do.., 

Dry  goods: 

a.  Wash  goods, 

b.  Thread .  ootton  

c  Gingham yards, 

d.  Blankets,  woolen each. 

Hardware: 

a.  Cartridges,  aa  long 

b.  Shot,  No.  4 pounds 

c.  Black  powder do.. 

•  Per  thousand. 


za4 
xx8 
z68 
144 
174 

«4»500 
Soo 

9,000 
65,000 

8,000 

35 
xxo 
ao 
7a 
65 
a9 

650 
x>6a5 


z,ooo 
x8o 


x5,ooo 
a.  500 
x,ooo 


I0.50 
1-35 
X.65 
«««5 

1.50 

.oas 

.06 

.o(^ 

.03X 

.0x8 

a.  64 
a.  ao 
3S4 
x.65 
x-55 
3- 40 

.ax45 
.169 
•«7S 

.08H 

•  07M 
6.00      ' 


X50 
zoa 
z6a 
zao 
ISO 

«5»5<» 
600 

S>6oo 
59,000 

7,000 

40 
80 
50 
«5 
90 
55 

500 

Xiaas 
10,800 

x,400 

xa8 

a,  950 

5a 


f3.xo 

xo,ooo 

*7.49 

x,90O 

^38.79 

600 

•0.57J4 

x-55 
X.80 
a.  50 
x-75 

.oxK 

.03 

.oSa 

.026 

.oa6 

a.  80 
a.  30 
390 
a.ao 
Z.80 
3.60 

.a397 
.ax47 
•X745 

.o8Jtf 
.4« 
.09M 
8.00 

•3- 79 
^  ZO.40 
^48-50 


X46 
Z08 
z66 
X54 

ao4 

a7,ooo 
500 

5,600 
60,500 

a,  000 

40 
85 
zoo 

80 

xoo 
8s 

500 
x,aa5 

xx,400 

Xisoo 

a8o 

a,aoo 

4a 

zo,ooo 

400 
600 


Iz.zoH 
a.  zo 
3.00 
3-35 
a.  37 

•03 


.066 
.05 

6.00 
4.00 
7.00 
4.00 
3.80 
S-SO 

.4xH 
.3xK 
.a7a3 

.X3K 
.5»H 
.xaH 
8.80 


. "  5-  X4 
^  za.oo 
*6s.oo 


^  Per  faundredweigiit. 
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Estimates  of  appropriations  required  for  the  service  for  the  fiscal  year  ending  Junejo,  IQ18, 
by  the  Department  of  Commerce. 

DBPARTMQNT  OF  COMMBRCB — BUREAU  OF  FISHERIES. 

Protecting  seal  and  salmon  fisheries  of  Alaska,  IQ18 — 

Alaska,  general  service :  For  protecting  the  seal  fisheries  of  Alaska,  includ- 
ing the  furnishing  of  food,  fuel,  clothing,  and  other  necessities  of  life 
to  the  natives  of  the  Pribilof  Islands  of  Alaska,  transportation  of  sup- 
plies to  and  from  the  islands,  expenses  of  travel  of  agents  and  other 
employees  and  susbistence  while  on  said  islands,  hire  and  maintenance 
of  vesseb,  and  for  all  expenses  necessary  to  carry  out  the  provisions  of 
the  act  approved  April  21,  1910,  entitled  "An  act  to  protect  the  seal 
fisheries  of  Alaska,  and  for  other  ptuposes,"  and  for  the  protection  of 
the  fisheries  of  Alaska,  including  travel,  hire  of  boats,  employment  of 
temporary  labor,  and  all  other  necessary  expenses  connected  therewith 
(acts Mar.  3,  1893,  vol.  27,  p.  585,  sec.  i;  Feb.  14,  1903,  vol.  32,  p.  827, 
sec.  4;  July  I,  1916,  vol.  39,  p.  323,  sec.  i) t35>ooo 

Amount  appropriated  for  the  fiscal  year  for  which  the  appropriation  is 
required 75, 000 

Pribilof  Islands: 

Supplies,  as  per  bids $72, 000 

Services  of  natives,  janitors,  etc 3, 500 

Travel  of  Pribilof  employees 2, 000 

Purchase  of  ordnance 800 

Reestablishment  of  stations  and  markers  for  census 

work  on  rookeries 500 

Purchase  of  sealskin  tags 500 

79»3« 

Protection  of  salmon  fisheries: 

Travel  and  subsistence,  10  agents  and  wardens 8, 000 

Temporary  services,  boatmen,  guides,  special  wardens, 

etc 2, 000 

Equipment  and  supplies 1,000 

Removal  of  natural  barriers  in  salnx>n  streams   3, 000 

Hire  of  small  boats 2, 000 

Maintenance  of  Bureau's  patrol  boats 4, 500 

20^500 

Pur-bearing  animals: 

Travel  and  subsistence,  7  agents  and  wardens 6, 000 

Temporary  services,  guides,  special  wardens,  etc i,  500 

Equipment  and  supplies i,  500 

9,000 

Miscellaneous:  Freight,  express,  telegrams,  etc i,  200 

Amount  estimated  for iio^ooo 

Amount  appropriated 75, 000 

Deficiency 35tOoo 

The  appropriation  was  made  in  the  bill  signed  October  6,  191 7. 

Fur-Seal  By-Products. 

The  continued  increase  of  the  Alaskan  seal  herd  and  the  expi- 
ration on  August  24,  191 7,  of  the  closed  season  for  commercial 
killing  have  imposed  on  the  Department  a  great  responsibility 
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in  the  matter  of  conserving  and  utilizing  the  seals  and  of  making 
proper  disposition  of  the  carcasses  of  the  surplus  males  whose 
^ins  have  been  removed.  The  food  requirements  of  the  natives 
with  r^;ard  to  seal  meat  are  limited,  and  in  the  past,  during 
periods  of  commercial  sealing,  enormous  quantities  of  valuable 
food  and  other  materials  have  been  wasted.  The  Department 
will  now  spare  no  effort  to  save  and  dispose  of  all  parts  of  the  seal 
carcasses,  and  arrangements  to  this  end  are  actively  being  made. 
Overtures  have  been  received  from  private  firms  for  the  privilege 
of  exploiting  the  products  of  the  sealing  industry  hitherto  wasted, 
and  by  another  season  the  Department  will  have  determined 
whether  it  is  more  advantageous  to  the  Government  to  lease  this 
privilege  or  to  keep  it  within  its  own  immediate  control. 

Among  the  most  valuable  fiw-seal  by-products  are  the  bones. 
The  analysis  made  by  the  Biueau  of  Soils,  Department  of  Agri- 
culture, showed  that  these  bones  contain  from  24.85  to  25.26  per 
cent  of  phosphoric  acid  and  from  4.57  to  4.80  per  cent  of  nitrogen. 
Reports  from  the  islands  indicate  that  the  bone  deposits  actually 
in  sight  represent  about  6,000  tons,  with  some  former  killing  grounds 
omitted.  The  natives  have  been  employed,  whenever  the  exi- 
gency of  the  sealing  operations  and  the  conditions  of  the  ground 
would  permit,  in  collecting  the  bones,  which  are  prepared  for 
shipment  by  being  put  through  small  crushing  machines,  to  save 
cargo  space.  They  are  then  packed  in  the  sacks  in  which  coal  has 
been  delivered.  A  ntunber  of  small  lots  of  bones  have  been 
brought  from  the  islands,  and  a  Uvely  interest  therein  has  been 
diown  by  fertilizer  manufacturers  and  dealers  in  all  parts  of  the 
coimtry.  Some  hundreds  of  tons  of  bones  have  already  been 
made  available  for  shipment  and  many  bids  for  the  product  have 
been  received.  In  the  smnmer  of  191 7  the  Department  accepted 
an  initial  or  preliminary  oflfer  of  $30  a  ton  for  bones  delivered 
alongside  the  dock  at  Seattle,  and  a  similar  price  may  be  expected 
for  all  bones  brought  from  the  islands  within  the  next  few  years. 
On  the  first  trip  of  the  Roosevelt  from  the  islands  in  August,  191 7, 
loaded  with  seal  and  fox  skins  and  blubber  oil,  there  was  a  lot  of 
seal  bones,  aggregating  33,000  poimds,  which  were  delivered  to  a 
jobber  at  $20  a  ton,  for  experimental  piuposes,  in  accordance 
with  a  previous  agreement.  That  vessel  brought  also  4,882 
salted  sealskins  and  606  fox  skins,  25  casks  of  seal  blubber  (7,574 
pounds)  for  use  in  dressing  sealskins,  and  3,500  salted  seal  gul- 
lets. It  is  the  intention  to  utilize  the  steamer  Roosevelt  in  bring- 
ing bones  on  every  return  trip  from  the  islands. 
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With  a  view  to  determining  the  commercial  possibilities  of 
canning  the  flesh  of  fur  seals,  an  experimental  pressure  cooker  has 
been  sent  to  the  Pribilof  Islands,  and  arrangements  have  been 
made  for  coming  a  supply  of  meat,  the  shoulders  being  especially 
suitable  for  this  treatment.  The  flesh  is  nutritious  and  palatable, 
and  is  eaten  not  only  by  the  natives  but  is  served  regularly  at 
the  mess  of  the  Government  employees  on  the  islands. 

Other  parts  of  the  fiu"  seal  which  have  commercial  value  are 
the  gullet,  from  which  an  excellent  grade  of  light,  diu"able  leather 
may  be  made;  the  blubber,  from  which  a  high-grade  oil  is  obtain- 
able that  is  serviceable  in  the  dressing  of  leather;  the  Uver  and 
other  organs,  which  yield  a  good  oil;  and  the  remainder  of  the 
carcass,  which  is  convertible  into  a  valuable  fertilizer.  .It  is 
ftulhermore  altogether  possible  that  some  of  the  internal  organs, 
particularly  the  ductless  glands,  may  yield  important  food  or 
medicinal  extracts. 

Use  of  Driftwood  on  Pribilof  Islands. 

With  the  view  to  supplementing  as  far  as  possible  from  local 
soiu-ces  the  suppUes  sent  to  the  Pribilof  Islands  for  the  support  of 
the  natives  and  to  economize  on  one  of  the  principal  items  of 
expense  for  those  natives,  namely,  fuel,  the  Btu"eau  of  Fisheries 
has  for  several  years  required  that  suppUes  of  driftwood  be  gath- 
ered by  the  natives  on  the  shores  of  the  islands.  The  supply  of 
such  wood  is  necessarily  irregular;  it  is  more  abundant  on  St. 
George  Island  than  on  St.  Paul  Island.  It  is  used  as  an  auxiliary 
fuel,  particularly  for  cooking  in  siunmer.  Beginning  in  Decem- 
ber, 191 5,  and  continuing  through  the  siunmer  of  191 7  there  were 
collected  on  the  two  islands  340  cords  of  driftwood.  This  is  a 
supply  hitherto  wasted.  It  is  the  intention  to  continue  this  prac- 
tice and  if  possible  to  extend  the  collections.  All  the  available 
wood  on  the  shores  convenient  to  the  villages  is  now  gathered, 
and  larger  collections  on  other  parts  of  the  islands  might  be  made 
but  for  the  absence  of  transportation  facilities.  The  construction 
of  roads  and  the  use  thereon  of  automobile  tractors  and  other 
vehicles  will  permit  taking  larger  quantities  of  driftwood  and 
will  also  promote  other  local  industries. 

Reindeer  on  the  Pribilof  Islands. 

From  a  small  number  of  reindeer  placed  on  the  seal  islands  in 
191 1  there  has  grown  a  herd  which  in  August,  1916,  numbered 
196  animals  of  all  ages. 
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Need  of  a  Power  Barge  for  the  Pribilof  Islands. 

A  power  derrick  barge  is  greatly  needed  at  the  Pribilof  Islands 
for  use  in  loading  and  unloading  vessels,  in  transporting  supplies 
between  the  islands  and,  if  necessary,  to  make  trips  as  far  as 
Unalaska,  a  distance  of  250  miles.  There  are  occasions  when  it 
is  necessary  to  transport  a  number  of  natives  or  workmen,  agents 
and  officers  of  the  Bureau  between  St.  Paul  and  St.  George  Islands 
or  between  either  or  both  of  them  and  Unalaska.  A  vessel  of  this 
t3rpe  could  perform  this  service  at  much  less  expense  than  is  pos- 
^le  with  the  larger  steamers  now  occasionally  used  when  avail- 
able for  the  piuTX)se,  and  would  save  many  delays  that  now  neces- 
sarily occur  in  waiting  for  vessels.  There  is  at  present  no  way 
of  getting  from  one  island  to  the  other  or  to  the  nearest  port  save 
when  a  Coast  Guard  or  other  Government  vessel  happens  to  be 
on  hand.  Much  important  work  is  delayed  on  this  accoimt  and 
ail  the  evils  exist  that  are  normally  incident  to  the  entire  absence 
of  means  of  transportation  under  control  of  the  Government 
officers  stationed  at  the  islands. 

The  proposed  power  barge  should  be  about  75  feet  long,  18  feet 
broad,  with  an  internal-combustion  engine  of  about  120  horse- 
power, capable  of  carrying,  say,  25  tons  of  cargo  and  a  small 
number  of  persons,  with  a  crew  of  four  or  perhaps  five  men.  The 
estimated  cost  of  the  barge  or  tender  is  $20,000.  The  vessel 
would  more  than  pay  for  its  cost  and  maintenance  in  the  saving 
of  time  of  the  large  vessels  which  now  have  to  be  loaded  and 
unloaded  at  small  native  posts.  An  estimate  for  the  above-named 
amount  will  be  submitted  to  Congress. 

General  Activities  of  the  Bureau. 

The  work  of  artificial  propagation  and  distribution  of  food 
fishes  established  a  new  record  in  191 7,  when  the  output  of  more 
than  five  billions  was  about  three  hundred  millions  in  excess  of 
the  best  previous  year.  The  unit  cost  of  the  fish-cultural  opera- 
tions reached  its  lowest  figure,  namely,  $114.46  per  million,  as 
against  $117.86  in  1916,  $146.36  in  1910,  and  $239  in  1905. 

In  distributing  the  product  of  the  hatcheries,  the  special  fish 
cars  ran  138,717  miles  and  the  detached  car  messengers  traveled 
554,597  miles.  The  new  steel  car,  for  which  Congress  appropriated 
$20,000,  was  completed  and  placed  in  service.  Because  of  its 
increased  carrying  capacity  as  compared  with  the  old  wooden 
cars,  the  distribution  of  fish  is  greatly  facilitated. 

A  large  and  inviting  field  for  effective  conservation  work  is  the 
rescue  of  fishes  from  the  overflowed  lands  in  the  Mississippi  Basin. 
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Enormous  losses  to  the  food  supply  can  be  prevented  by  salvaging 
operations.  The  following  figures  cover  rescue  operations  con- 
ducted between  Homer,  Minn.,  and  Friar  Point,  Miss.  The  extent 
of  this  work,  in  summarized  form,  is  as  follows: 

Catfish 4»  228, 800 


Black  bas8 333,  yao 

Simfish 3i39^540 

Pike  perch 15, 780 

White  bass 15, 300 

Yellow  perch no,  105 


Total 9,885,005 


Carp 706, 030 

Buffalofish 206, 905 

River  herring 177, 000 

Pike  and  pickerel 103, 610 

Fresh-water  drum 29, 805 

Crappie i,  557, 010 

Warmouth  bass 2, 400 

The  cost  of  the  rescue  operations  in  191 7,  including  the  salaries 
of  the  regular  employees,  was  about  $15,000.  The  value  of  the 
rescued  fishes,  if  pin-chased  from  commercial  fish-culturists,  would 
be  about  $175,000.  Basing  an  estimate  on  results  obtained  at 
fish-cultural  stations  and  assuming  that  60  per  cent  of  the  foregoing 
rescued  fish  would  survive  the  natural  mortality  and  reach  a 
marketable  size,  it  appears  that  the  value  of  these  fishes  at  the 
present  market  prices  paid  to  the  fishermen  would  be  appiioxi- 
mately  $500,000. 

The  Biu-eau's  operations  cover  about  40  per  cent  of  the  available 
fields.  The  States  of  Wisconsin,  Iowa,  and  Illinois  conduct  similar 
operations  on  a  smaller  scale,  and  some  years  they  do  not  rescue 
any  fish  for  lack  of  funds.  The  Biu^eau's  work  could  easily  be 
extended  so  as  to  cover  75  per  cent  of  the  available  fields  without 
interfering  with  any  State.  The  number  of  fish  rescued  could  be 
increased  300  or  400  per  cent,  at  an  increase  in  cost  not  to  exceed 
100  per  cent. 

The  patrol  of  the  Alaskan  coast  for  the  enforcement  of  the  laws 
and  regulations  pertaining  to  the  fisheries  was  conducted  as  usual. 
The  fisheries  of  the  Territory  in  19 16  attained  a  greater  importance 
than  ever  before.  The  persons  directly  connected  with  the  indus- 
try numbered  23,994;  the  capital  invested  was  $39,569,612;  and 
the  value  of  the  products  was  $26,156,559,  of  which  $24,054,838 
represented  salmon.  The  pack  of  canned  salmon,  amounting  to 
4,900,627  cases,  was  the  largest  ever  made. 

I  have  in  my  ofl&ce  a  fine  specimen  of  female  humpback  salmon 
taken  from  Dennys  River,  Me.,  in  October,  191 7.  This  fish  has 
grown  from  an  egg  brought  from  the  Pacific  coast  in  191 5  and  has 
attained  a  length  of  22  inches  and  a  weight  of  6X  pounds.  At  the 
time  of  capture  it  was  fully  matured  and  ready  for  spawning.  A 
large  number  of  these  fish  have  returned  to  the  Maine  rivers  in 
which  they  were  planted  and  the  experiment  of  transferring  this 
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type  of  Pacific  salmon  to  the  eastern  coast  must  therefore  be 
reckoned  as  entirely  successful.  In  the  Dennys  River  alone,  at 
least  2,000  adult  fish  were  observed  in  191 7. 

The  Alaskan  halibut  fishery ,  which  ranks  next  to  the  salmon  in 
importance,  has  been  the  subject  of  a  controversy  involving  the 
action  and  attitude  of  the  Canadian  Government  toward  Alaskan 
vessels  that  have  been  induced  to  make  Prince  Rupert,  British 
Coltunbia,  a  port  of  discharge.  As  this  report  is  prepared  a  con- 
ference between  representatives  of  the  Canadian  Government  and 
our  own  has  been  arranged  with  a  view  to  reaching  a  joint  agree- 
ment relating  to  the  entire  fisheries  question  as  it  affects  the  two 
countries  which,  it  is  hoped,  may  become  the  basis  of  joint  official 
action  by  both  nations.  The  Assistant  Secretary  of  Commerce, 
Hon.  Edwin  F.  Sweet,  and  the  Commissioner  of  Fisheries,  Dr.  Hugh 
M.  Smith,  have  been  appointed  to  represent  this  Government  at 
the  conference,  and  word  has  come  from  the  British  and  Canadian 
authorities  that  these  appointments  are  acceptable  to  them. 

It  has  not  been  found  necessary  to  close  any  additional  waters 
to  commercial  fishing  in  order  to  maintain  the  supply  of  salmon 
in  given  sections.  The  advisability  of  limiting  the  fishing  oper- 
ations in  the  Situk  River  was  considered  at  a  public  hearing  held 
in  Seattle  in  December,  19 16,  but  the  facts  developed  at  this  hear- 
ing did  not  warrant  any  affirmative  action  at  this  time,  although 
a  further  investigation  which  has  been  undertaken  may  necessitate 
restrictions. 

The  force  of  wardens  in  the  Alaska  service  was  actively  engaged 
throughout  the  year  in  enforcing  the  laws  pertaining  to  the  minor 
fur-bearing  animals.  Statistics  collated  by  the  Bureau  indicate 
that  the  value  of  the  furs  shipped  from  Alaska  in  19 16  was  upward 
of  $900,000,  exclusive  of  the  Government's  fur-seal  and  fox  skins 
taken  on  the  Pribilof  Islands. 

Closing  of  Fish  Hatcheries. 

The  acts  making  appropriations  for  the  Bureau  of  Fisheries  have 
for  many  years  contained  the  following  stipulation  and  mandatory 
provision  with  reference  to  the  sums  made  available  for  the  propa- 
gation of  food  fishes: 

No  part  of  the  appropriations  herein  for  propagation  of  food  fishes  shall  be  expended 
for  hatching  or  planting  fish  or  eggs  in  any  State  in  which,  in  the  judgment  of  the 
Secretary  of  Commerce,  there  are  not  adequate  laws  for  the  protection  of  the  fishes, 
nor  in  any  State  in  which  the  United  States  Commissioner  of  Fisheries  and  his  duly 
antborized  agents  are  not  accorded  full  and  free  right  to  conduct  fish-cultural  oper- 
ations,  and  all  fishing  and  other  operations  necessary  therefor,  in  such  manner  and  U 
such  times  as  is  considered  necessary  and  proper  by  the  said  commissioner  or  his 
agents. 
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The  Department,  after  very  careful  consideration  of  its  obliga- 
tions and  after  a  protracted  precautionary  attitude,  has  been  com- 
pelled, in  observance  of  this  law,  to  close  two  hatcheries— one 
located  near  Havre  de  Grace,  Md.,  at  the  mouth  of  the  Susque- 
hanna River;  the  other  at  San  Marcos,  Tex.  Regarding  the 
former  the  following  note  appeared  with  my  approval  in  the 
Fisheries  Service  Bulletin  for  February  i,  1917- 

The  Secretary. has  approved  the  recommendation  of  the  Commissioner  that  the 
Battery  Island  shad  hatchery,  in  the  mouth  of  the  Susquehanna  River,  near  Havre 
de  Grace,  Md.,  be  not  operated  during  the  present  year  and  that  no  date  be  set  for 
resuming  operations.  This  action  is  necessitated  by  conditions  fully  set  forth  in  a 
letter  from  the  Commissioner  to  the  Secretary  dated  January  27,  from  which  the  fol- 
lowing extracts  are  taken: 

"  The  possibility  that  the  Bureau  might  be  driven  to  this  step  has  been  appreciated 
by  you  for  nearly  four  years.  Each  season  in  that  period  the  condition  of  the  fisheries 
at  the  mouth  of  the  Susquehanna  has  been  taken  under  consideration  with  reference 
to  our  fish-cultural  work.  In  aimual  reports,  in  special  reports  to  members  of  the 
legislature,  in  commimications  to  the  governor,  in  press  notices  to  the  fishermen  and 
the  general  public,  and  in  personal  statements  and  appeals,  we  have  shown  the  neces- 
sity for  a  radical  change  of  policy  on  the  part  of  the  State  of  Maryland  in  order  that  the 
further  depletion  of  once  valuable  fisheries  might  be  arrested  and  the  abundance  of 
important  food  fishes  might  be  restored  and  maintained.  Nothing  has  been  done  to 
improve  the  situation.  The  State  continues  to  permit  practices  known  to  be  inimical 
to  the  best  interests  of  the  fisheries  and  directly  antagonistic  to  the  efforts  of  the 
Bureau  of  Fisheries  in  behalf  of  the  people  of  the  State.  The  future  expenditure  of 
effort  and  money  under  the  circumstances  is  not  only  inadvisable  and  unjustified, 
but  is  clearly  forbidden  by  the  following  stipulation  which  Congress  has  wisely  placed 
an  our  annual  appropriations  for  the  propagation  of  food  fishes: 

"  'No  part  of  the  appropriation  herein  for  propagation  of  food  fishes  shall  be 
expended  for  hatching  or  planting  fish  or  eggs  in  any  State  in  which,  in  the  judgment 
of  the  Secretary  of  Commerce,  there  are  not  adequate  laws  for  the  protection  of  the 
fishes.' 

"The  Government  has  been  conducting  shad-cultural  operations  at  Havre  de 
Grace  since  1877,  and  has  occupied  the  present  site  since  1880.  Owing  to  its  favorable 
location  and  the  cordial  cooperation  of  the  fishermen,  the  hatchery  was  able  to  save  the 
spawn  of  a  very  large  percentage  of  the  ripe  shad  caught  for  market,  and  the  ou^ut 
season  after  season  tested  the  full  capacity  of  the  plant.  In  fact,  this  hatchery  has  a 
record  of  young  shad  produced  that  is  not  approached  by  any  other;  and  the  abun- 
dance of  fish  was  assured  year  after  year,  notwithstanding  an  enormous  catch.  Gradu- 
ally the  methods  of  fishing  have  imdeigone  a  change  and  there  has  arisen  a  new  genera- 
tion of  fishermen  apparently  indifferent  to  the  needs  of  the  shad,  forgetful  of  their 
own  interest,  disinclined  to  cooperate  with  the  Government,  and  insisting  on  the 
use  of  methods  that  are  contrary  to  the  interests  of  the  State  and  of  its  people.  The 
legislature,  with  the  weight  of  evidence  and  testimony  available  regarding  the 
obnoxious  fishing  methods,  would  be  justified  in  stunmarily  suppressing  them  as  a 
nuisance;  they  remain  imaltered.  There  is  thereby  placed  on  the  Federal  Govern- 
ment a  task  that  yearly  becomes  more  difficult,  more  expensive,  and  more  unsatis- 
factory to  all  persons  having  the  welfare  of  the  fisheries  and  the  fishermen  at  heart. 

"  In  the  earlier  years  cited,  the  average  cost  of  collecting  and  hatching  shad  eggs  at 
Havre  de  Grace  was  well  under  $100  per  million.    In  19 15  the  cost  exceeded  $1,940  per 
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million,  and  during  the  past  three  seasons  has  averaged  $i»2i6  per  million,  or  more 
than  twelve  times  the  former  cost. 

"  The  entire  history  of  the  hatching  operations  on  the  Susquehanna  shows  that  the 
Bureau  has  spared  no  effort  and  expense  to  aid  the  fisheries  and  maintain  the  supply 
of  Maryland's  most  important  food  fish.  I  would  favor  the  resumption  of  our  opera^ 
tions  as  soon  as  the  State  gives  evidence  ol  a  due  appreciation  of  the  Government's 
work  by  the  enactment  of  laws  placing  proper  restrictions  on  the  fishing. " 

On  May  23,  1917,  the  following  order  was,  with  my  approval, 
issued  by  the  Commissioner  of  Fisheries: 

DISCONTINUANCB  Olf  PISH  CULTURB  AND  FISH  PLANTING  IN  TBXAS. 

Owing  to  the  failure  of  the  State  of  Texas  to  comply  with  the  stipulations  imposed 
by  Congress  with  regard  to  the  fish-cultural  work  of  the  United  States  Bureau  of  Fish- 
eries, the  Secretary  of  Commerce  has  been  compelled  by  law  to  close  the  fish  hatchery 
at  San  Marcos,  Tex.,  and  to  discontinue  the  planting  of  fish  in  Texas.  About  700 
applications  for  fish  which  were  to  have  been  supplied  this  season  will  have  to  be 
suspended  and  no  new  applications  can  be  listed  until  the  State  accepts  the  conditions 
>«diich  Congress  has  prescribed,  namely,  (i)  that  the  fishes  cultivated  and  distributed 
by  the  Bureau  receive  adequate  protection,  and  (3)  that  the  United  States  Commis- 
sioner of  Fisheries  and  his  duly  authorized  agents  are  accorded  ftdl  and  free  right  to 
conduct  fish-cultural  operations,  and  all  fishing  and  other  operations  necessary  therefor^ 
in  such  manner  and  at  such  times  as  the  Commissioner  or  his  agents  consider  necessary 
and  proper. 

On  September  26,  1917,  the  Texas  Legislature,  in  extraordinary 
session,  enacted  a  measure  apparently  thought  to  meet  the  condi- 
tions imposed  by  Congress  in  the  law  quoted  on  page  161.  This 
act  of  the  Texas  Legislature  (S.  B.  No.  6)  was  submitted  by  me 
to  the  Commissioner  of  Fisheries,  who  conmients  upon  it  thus: 

This  bill  was  not  seen  by  any  official  of  the  Department  of  Commerce  or  the  Bureau 
o£  I^sheries  until  after  its  passage.  Neither  the  Department  nor  the  Btireau  was 
consulted  by  any  State  officials  regarding  any  of  the  provisions  of  the  measure.  The 
biU  differs  radically  from  previous  measures  which  have  been  designed  to  meet  the 
obligations  imposed  by  Congress  on  the  State  of  Texas  in  order  that  appropriations 
for  the  propagation  and  distribution  of  food  fi^es  may  legally  be  expended  in  that 
State.  Furthermore,  the  bill  differs  in  its  essential  features  from  the  measure  which 
was  advocated  by  the  business  men  of  San  Marcos  and  presented  to  the  legislature  as 
their  request. 

This  biU  does  not  accord  with  any  features  of  the  mandatory  provision  of  the  act  of 
Cocigress  which  it  was  ostensibly  designed  to  meet.    *    *    * 

The  features  of  this  bill  in  which  the  Bureau  can  not  concur,  because  they  do  not 
ocMnply  with  the  law  and  serve  to  handicap  rather  than  expedite  its  operations,  are  at 
follows: 

(i)  Section  i,  paragraph  3:  *  *  *  It  shall  also  be  lawful  for  the  United  States 
Commissioner  of  Fisheries  and  his  duly  authorized  agents  to  take  from  public  fresh 
waters  of  this  State  all  brood  fish  necessary  in  the  operation  of  Federal  Fish  Hatcheries, 
piovided  that  no  fish  except  brood  f^h  shaU  be  so  taken  for  any  purpose. 
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Thb  panigraph  imposes  restrictions  on  the  operations  of  tlie  Bureau  such  as  exist 
in  no  other  State.  While,  by  the  express  terms  of  the  bill,  any  citizen  of  Texas  may 
catch  and  kill  any  black  bass  that  are  more  than  6  inches  in  length  and  any  other 
fish  without  regard  to  size,  the  Bureau,  although  engaged  entirely  in  work  for  the 
benefit  of  the  fish  supply  of  the  State,  is  prohibited  horn  taking  any  but  "brood  fish," 
and  apparently  they  have  to  be  taken  outside  of  the  close  time  imposed  by  section  3 
of  the  bill.  If  the  Bureau  desires  to  make  collections  of  young  fish,  say,  for  the  pur- 
pose of  introducing  new  stock  in  its  ponds,  it  is  prohibited  from  doing  so.  If  the 
Bureau  desires,  in  the  interests  of  conservation,  to  salvage  fishes  that  are  perishing 
in  Texas  streams  and  lakes  that  are  becoming  dry,  it  is  prohibited  horn  doing  so.  If 
the  Bureau  desires  to  collect  diseased  fishes  in  the  public  waters  of  Texas  in  order  to 
study  them  and  suggest  measures  for  combating  the  disease,  it  is  prohibited  from  doing 
so  unless  these  f^h  are  taken  during  the  open  season  and  are  to  be  considered  as 
"brood  fish."  If  the  Bureau  desires  to  transplant  young  or  immature  fish  from  one 
public  water  of  Texas  to  another,  as  to  the  desirability  of  which  the  Bureau  is  the 
best  judge,  it  is  prohibited  from  making  such  transfer. 

(a)  Section  2  accords  to  the  Bureau  certain  rights  to  fish  hatching  and  fish  culture 
but  restricts  the  exercise  of  those  rights  to  "the  prescribed  limits  of  the  Federal  Fish 
Hatcheries.  *'  It  may  be  questioned  whether  the  Texas  Legislature  has  any  jurisdic- 
tion whatever  over  such  reservation  so  far  as  fish-cultural  work  is  concerned,  so  this 
paragraph  is  meaningless  except  in  so  far  as  it  shows  the  intention  of  the  Texas  Legis- 
lature to  prevent  the  proper  exercise  of  the  functions  of  a  fishery  station.  The  clause 
"all  operations  connected  therewith"  when  applied  to  fish  hatching  and  fish  culture 
obviously  covers  the  sending  of  shipments  of  fish  away  horn  the  hatchery  and  the 
planting  of  them  in  public  and  private  waters. 

(3)  Sections  3  and  4  of  the  bill  do  not,  in  my  opinion,  afford  to  the  fishes  cultivated 
at  the  San  Marcos  station  the  protection  which  they  should  receive.  The  dose 
time  covering  the  ^pawning  season  of  the  crappie  and  bass  is  satisfactory  but  the 
size  limit  of  bass  is  so  small  as  to  afford  no  protection  worthy  of  the  name.  The 
absence  of  size  limit  on  any  other  fishes,  including  crappie,  rock  bass,  and  sunfish, 
which  are  among  the  species  regularly  propagated  at  San  Marcos,  indicates  the  failure 
to  appreciate  the  necessity  of  according  to  such  class  of  fishes  at  least  a  tninimiiiw 
degree  of  protection. 

Comment  upon  this  incident  should  not  close,  however,  without 
its  being  said  that  the  business  interests  of  the  city  of  San  Marcos, 
Tex.,  have  actively  striven  to  relieve  the  conditions  which  make 
impossible  the  operation  of  the  fine  hatchery  located  in  their  midst. 
The  Representative  in  Congress  from  the  district  in  which  San 
Marcos  is  located,  Hon.  James  P.  Buchanan,  has  labored  unselfishly 
and  intelligently  to  bring  about  such  conditions  as  will  comply 
with  the  will  of  Congress  and  permit  continuing  the  operations  of 
the  San  Marcos  hatchery. 

Vessels. 

The  absurd  condition  prevails  in  the  marine  service  of  the 
Bureau  of  Fisheries  of  having  three  different  systems  of  operation 
among  eight  vessels.    The  matter  is  fully  described  in  Appendix 


Digitized  by 


Google 


REPORT  OF  THE  SECRETARY  OP  COMMERCE.       1 65 

E  of  this  report,  which  deals  with  the  whole  subject  of  oflScers  and 
crews  on  vessels  of  the  marine  services.  As  this  report  is  written 
the  Department  has  been  obliged  to  give  up  a  winter  trip  to  the 
Pribilof  Islands  for  the  steamer  Roosevelt  because  funds  are  not 
su£Scient  to  pay  the  cost  of  the  trip.  •  Yet  it  was  with  such  winter 
trips  in  view  that  the  Roosevelt  was  piurchased,  since  she  is  specially 
designed  to  navigate  under  arctic  conditions.  The  Department 
iatended  by  such  use  of  that  vessel  to  break  the  long  six  months' 
winter  isolation  on  the  Pribilof  Islands  which  has  heretofore 
caused  serious  conditions  on  those  islands  for  lack  of  supplies. 
Furthermore,  the  Department  has  been  obliged  to  decline  a 
request  of  the  Department  of  the  Interior  that  the  vessel  be  used 
on  a  winter  trip  to  the  islands  to  carry  some  supplies  to  the  Alaska 
Railway  at  Anchorage  and  to  determine  the  feasibility  of  winter 
navigation  to  that  point. 

Chief  Needs  of  the  Bureau  of  Fisheries. 

1.  A  substantial  and  reasonable  increase  in  the  technical  staff. 
The  magnitude  and  scope  of  the  Biu-eau's  operations,  more 

particularly  in  the  past  two  or  three  years,  have  outgrown  the 
personnel.  In  order  adequately  to  carry  out  its  enlarged  functions 
and  to  meet  the  important  national  duties  devolving  on  it,  the 
Bureau  needs  to  have  created  by  Congress  new  statutory  positions 
ia  all  branches  of  the  service,  including  an  assistant  conunissioner 
in  charge  of  Pacific  coast  operations,  an  assistant  in  charge  of  the 
Alaska  service,  field  superintendents  in  charge  of  segregated  fish- 
cultural  work,  and  technical  assistants  for  the  promotion  of 
fisheries  and  for  imparting  to  fishermen  practical  instruction  in 
the  methods  of  preparing  and  preserving  the  catch.  Provision 
for  these  new  positions  is  made  in  the  estimates  of  appropriations 
for  1919. 

2.  A  power  derrick  lighter  for  the  seal  islands  hereinbefore 
described. 

3.  Increase  in  the  general  appropriation  for  the  propagation  and 
distribution  of  food  fishes. 

To  enable  the  Bureau  to  operate  to  their  full  capacity  the 
existing  plants,  including  several  new  hatcheries  that  are  now 
completed  or  nearing  completion;  to  extend  the  fish-cultural 
operations  into  productive  fields  through  the  establishment  of 
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auxiliary  or  field  stations;  and  to  conduct  more  extensively  the 
highly  successful  and  important  work  of  salvaging  fishes  from  the 
overflowed  lands  of  the  entire  Mississippi  Valley  there  is  required 
an  appropriation  of  at  least  $25,000  in  excess  of  the  amount  avail- 
able for  the  current  year  ($375,000).  This  increase  of  less  than 
7  per  cent  can  and  will  be  used  for  making  immediate  additions 
to  the  supply  of  food  fishes  in  waters  throughout  the  country. 

4.  Increased  laboratory  facilities  in  the  field. 

There  is  now  pressing  need  for  laboratories  for  technical  experi- 
ments, research,  and  demonstrations  in  aid  of  the  fisheries,  fish 
trade,  and  fish  ctilture,  analogous  to  agrictilttu-al  experiment 
stations. 

5.  A  new  central  building,  with  laboratories  and  a  national 
aquarium. 

This  matter  is  fully  set  forth  in  another  part  of  this  report 
The  Commissioner  of  Fisheries  in  an  address  before  the  American 
Fisheries  Society  called  attention  to  the  need  for  an  institution, 
national  in  its  scope,  for  the  technical  instruction  of  fisherfolk. 
He  pointed  out  that  i  person  in  every  80  throughoutthe  United 
States  is  directly  dependent  on  the  fishing  industry  and  yet  there 
was  not  in  the  entire  country  a  single  school,  academy,  college,  or 
university  where  so  much  as  the  rudiments  of  an  education  in 
fishery  technique  may  be  obtained,  either  gratis  or  on  the  payment 
of  fees.  Agricultural  schools  are  everywhere,  and  wisely  so,  but 
the  need  of  training  for  the  fishing  population  is  overlooked  by  both 
State  and  Federal  Governments  and  no  private  interest  has  yet 
come  to  the  aid  of  a  most  deserving  part  of  oxu-  population.  In 
this  respect  we  are  behind  France,  Japan,  and  Great  Britain,  where 
professional  schools  have  been  established  under  private,  semi- 
official or  official  auspices.  In  Japan,  especially,  which  is  the 
leading  fishing  nation  in  the  world  in  respect  to  the  number  of 
persons  engaged  and  the  quantity  and  value  of  products  taken, 
the  technical  or  professional  instruction  of  the  fisherfolk  is  regarded 
as  indispensable  to  the  industrial  prosperity. 

As  things  now  are,  there  is  an  enormous  waste  of  aquatic 
resources  and  in  some  regions  conditions  have  arisen  which 
threaten  the  perpetuity  of  the  fishing  industry  and  the  food  supply 
of  many  people.  In  places,  the  majority  of  the  fishermen  are  of 
foreign  birth  and  through  ignorance,  which  there  is  no  organized 
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means  of  removing,  they  are  -not  always  in  sympathy  with  con- 
servation measures  which  benefit  both  themselves  and  the  com- 
munity. It  is  earnestly  to  be  hoped  that  something  may  soon  be 
done  to  relieve  this  situation  and  it  is  now  suggested  that  the 
powers  of  the  Federal  Board  for  Vocational  Education  may  be 
enlarged  by  appropriate  legislation  to  permit  their  giving  Federal 
encotu^gement  to  training  in  this  important  subject. 

It  is  a  pleasure  to  note  that  quite  recently  the  University  of 
Washington  inaugurated  a  fishery  school,  and  it  is  hoped  that  this 
example  may  be  followed  by  other  imiversities. 
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BUREAU  OF  LIGHTHOUSES. 

(GeorgS  R.  Putnam,  Commissioner.) 

The  general  organization  of  the  Service  remained  unchanged 
during  the  fiscal  year. 

On  June  30,  191 7,  there  were  5,796  authorized  positions  in  the 
Lighthouse  Service.  Of  these,  122  were  in  the  technical  force, 
149  in  the  clerical  and  office  force,  and  5,525  connected  with 
depots,  lighthouses,  and  vessels.  Compared  with  the  previous 
year,  this  is  an  increase  of  5  in  the  total  force. 

Personnel. 

The  following  table  gives  the  niunber  of  employees  (all  author- 
ized positions,  including  some  vacancies)  of  the  Lighthouse  Service 
at  the  end  of  the  fiscal  year  and  a  comparison  of  the  totals  with 
those  for  the  previous  fiscal  year: 

BliPLOYBBS  IN  THB  LlOHTHOUSS  SBRVICB  ON  JUNS  30,    1917. 
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Aids  to  Navigation. 

During  the  fiscal  year  ended  June  30,  1917,  there  was  a  net 
increase  of  275  in  the  total  number  of  aids  to  navigation  main- 
tained by  the  Lighthouse  Service.  There  was  an  increase  of  5  fog 
signals,  33  lighted  buoys,  189  unlighted  buo3rs,  and  62  minor  lights 
(including  12  float  lights). 

Fixed  lights  were  changed  to  flashing  or  occulting  at  39  stations. 
The  illuminant  of  17  lights  (including  i  light  vessel)  was  changed 
to  incandescent  oil  vapor,  the  illuminant  of  26  lights  (including 
4  light  vessels)  was  changed  to  acetylene,  the  illuminant  of  13 
lights  was  changed  to  electric  incandescent,  and  the  illuminant  of 
I  light  was  changed  to  oil  gas. 

On  Jime  30,  1917,  there  were  maintained  by  the  Lighthouse 
Service,  15,223  aids  to  navigation,  including  5,420  Ughts  of  all 
classes,  and  588  fog  signals  (not  including  whistle  and  bell  buoys), 
of  which  51  are  submarine  signals. 

The  following  are  some  of  the  more  important  aids  which  have 
been  established  or  materially  improved  during  the  past  fiscal 
year: 

A  new  third-order  light  station  with  a  flashing  white  oil  vapor 
light  and  a  first-class  air  siren  was  placed  in  commission  at  Cape 
St.  Elias,  Kayak  Island,  Alaska. 

A  new  light  vessel.  No.  joi,  was  established  oflf  Cape  Charles, 
Va.,  in  place  of  the  old  vessel  No.  49,  and  new  light  vessel  No.  102 
took  the  place  of  old  No.  43  at  Southwest  Pass  Entrance  to  the 
Mississippi  River,  La. 

The  illuminating  apparatus  on  Bnmswick  Light  Vessel  No.  84, 
Ga.,  was  improved  by  changing  from  2  fixed  white  to  i  flashing 
white  light,  and  a  similar  change  was  made  on  Handkerchief  Light 
Vessel  No.  3,  Nantucket  Sound,  Mass. 

Fog  signals  were  established  at  Eagle  River  Shoals,  Lake 
Superior,  Mich,  (electric  siren) ;  Manistique,  Mich,  (air  diaphone) ; 
Sheboygan  Breakwater,  Lake  Michigan,  Wis.  (first-class  air  siren) ; 
and  Cleveland  West  Pierhead,  Ohio  (air  diaphone).  Four  air 
diaphones  were  installed  on  the  Pacific  coast  in  place  of  sirens  or 
^diistles,  at  the  following  stations:  Scotch  Cap,  Unimak  Pass, 
Alaska;  Cape  Flattery,  Tatoosh  Island,  Wash.;  Farallon  and 
Point  Conception,  Cal. 

Important  lighted  buoys  were  estabUshed  at  The  Graves,  Bos- 
ton Harbor,  Mass.  (whistle);  Popasquash  Point,  Narragansett 
Bay,  R.  I.  (bell);  Conaskonk  Point  Shoal,  Raritan  Bay,  N.  J., 
Bulkhead  Shoal  Channel,  Delaware  River,  Del.  (3  buoys) ;  Sewall 
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Point  Shoal,  Hampton  Roads,  Va.  (bell) ;  Caucus  Cut  Entrance, 
Pensacola  Bay,  Fla.  (whistle);  Mobile  Bay  Entrance,  Ala.  (4 
buoys,  I  with  whistle) ;  Brazos  River  entrance,  Tex.  (2  buoys, 
I  with  bell) ;  Manchas  Grandes,  Mayaguez  Harbor,  P.  R. ;  Gravelly 
Island  Shoal,  Lake  Michigan,  Mich,  (bell);  Outer  Shoal,  Lake 
Michigan,  Wis.  (bell) ;  Orca  Inlet  (2  buoys)  and  Reef  Island  Reef, 
Prince  William  Soimd;  Poundstone  Rock,  Favorite  Channel, 
(bell),  and  Channel  Rock,  Sitka  Sound,  Alaska;  Duwamish  Head, 
Seattle  Harbor,  Wash,  (bell);  and  Grays  Harbor  Outside  Bar, 
Wash,  (whistle). 

Systems  of  minor  aids  and  buoyage  were  extensively  rearranged 
or  improved  in  the  following  important  localities:  Sand  Shoal  and 
Smith  Island  Inlets  and  Magothy  Bay,  Va.;  Caximbas  Pass,  Fla.; 
Mobile  Bay,  Ala. ;  Houston  Channel,  Tex. ;  Tonowek  Bay,  Karheen 
Passage,  and  Zimovia  Strait,  Alaska;  and  San  Diego  Bay,  Cal. 

Flashing  acetylene  lights  were  established  at  Himts  Point,  East 
River,  N.  Y.;  Delaware  City,  Del.;  Rancocas  River  Range,  N.  J. 
(2  lights);  Fishing  Point,  Assateague  Anchorage,  Va.;  Lower 
Cedar  Point  Beacon,  Port  Tobacco  River  Flats,  and  Persimmon 
Point  Shoal,  Potomac  River,  Md.;  Tunnel  Island  Spit,  Va.; 
Bull  Spit,  Fenwick  Island  Cut,  Marsh  Island  Spit,  and  Steamboat 
Creek,  S.  C;  Two  Harbors  West  Breakwater,  Lake  Superior, 
Minn.;  Tonawanda  Channel  Range,  Niagara  River,  N.  Y.  (2 
lights) ;  Fighting  Island,  Detroit  River,  and  Portage  Lake  Pier- 
head, Mich.;  San  Diego  Bay,  Cal.;  Cape  Edwards  Entrance, 
Hanin  Rocks,  Kodiak  Harbor,  Alaska;  Kukii  Point,  Kauai  Island, 
and  Kipahulu,  Maui,  Hawaii. 

The  beginning  of  lighthouse  work  in  America  was  commemorated 
in  Boston,  Mass.,  on  September  25,  19 16,  when  a  bronze  tablet 
was  imveiled  at  Boston  Light  Station,  on  the  two-hundredth  anni- 
versary of  its  establishment.  The  Department  was  represented 
on  the  occasion  by  ofl&cers  of  the  Lighthouse  Service  and  myself. 
A  ninnber  of  Federal,  State,  and  municipal  ofl&cers,  as  well  as 
representatives  of  commercial,  maritime,  and  historical  organiza- 
tions of  Boston,  were  also  present.  A  full  accotmt  of  this  cele- 
bration was  published  as  a  special  bulletin  of  the  Lighthouse 
Service. 

The  Gulf  coast  suflfered  from  three  tropical  hurricanes  dining 
the  fiscal  year.  These  storms  occmred  on  July  5,  1916,  in  the 
general  vicinity  of  Mobile,  Ala.,  on  August  18,  1916,  near  Aransas 
Pass,  Tex.,  and  on  October  18,  1916,  arotmd  Pensacola  Bay,  Fla. 
The  July  storm  was  by  far  the  most  severe  of  these,  and  damaged 
property  of  the  Lighthouse  Service  to  the  extent  of  about  ii4p,ooo. 
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Congress,  by  the  act  of  September  8,  1916,  appropriated  $i25,cxx) 
to  repair  this  damage.  The  aggregate  damage  of  the  August  and 
October  storms  was  about  $60,000.  (The  urgent  deficiency  act 
of  October  6,  191 7,  appropriated  $20,000  to  repair  hurricane 
damage  at  Aransas  Pass.)  No  lives  of  persons  in  the  Lighthouse 
Service  were  lost  in  any  of  these  storms. 

Ice  conditions  during  February,  191 7,  were  unusually  severe  in 
the  North  Atlantic  coast  districts,  and  many  aids  to  navigation, 
as  well  as  lighthouse  vessels,  were  damaged,  particularly  in 
Buzzards  Bay,  Mass. ;  New  York  Bay,  N.  Y.  and  N.  J. ;  Delaware 
Bay,  N,  J.  and  Del. ;  and  Chesapeake  Bay  and  tributary  waters, 
Md.  and  Va. 

For  the  general  assistance  of  persons  navigating  in  motor  boats 
and  other  small  craft,  the  Department  issued  a  card  with  illustra- 
tions showing  various  types  of  buoys  and  brief  rules  regarding  their 
colors  and  numbers,  along  with  the  distances  of  visibility  for 
objects  of  stated  elevations  above  sea  level. 

In  my  report  for  the  fiscal  year  1916  I  referred  at  page  156 
to  the  general  inquiry  made  by  the  Interdepartmental  Board  on 
Coastal  Communications  respecting  means  of  communication  by 
telegraph  and  telephone  between  light  stations  and  other  Govern- 
ment coast  stations  and  the  general  commimication  system  of  the 
country.  This  board,  authorized  at  my  suggestion  by  the  Presi- 
dent's order  of  February  16,  191 6,  gave  careful  consideration  to 
this  important  subject,  and  as  a  result  of  its  report,  and  the 
urgent  recommendations  made  by  the  Secretary  of  the  Treasmy, 
the  Secretary  of  the  Navy,  and  myself.  Congress  appropriated 
$300,000  by  the  act  of  June  12,  191 7,  to  enable  the  United  States 
Coast  Guard  to  extend  its  telephone  system  to  include  all  Coast 
Guard  stations  not  now  connected,  and  to  include  the  most 
important  light  stations  which  have  at  present  no  means  of  rapid 
comnmnication.     Work  under  this  appropriation  is  progressing. 


The  total  number  of  aids  to  navigation  in  Alaska,  including 
lights,  gas  buoys,  fog  signals,  buoys,  and  daymarks,  in  commission 
at  the  close  of  the  fiscal  year  ended  June  30, 191 7,  was  416,  includ- 
ing 152  lights  and  7  gas  buoys,  representing  an  increase  of  122 
lighted  aids  since  June  30,  1 910,  or  330  per  cent.  The  table  fol- 
lowing, which  gives  the  total  number  of  aids  to  navigation  on 
June  30  of  each  year  named,  illustrates  the  progress  in  establish- 
ing aids  in  the  Territory. 
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Aids. 

19ZO 

X9ZX 

Z9Z9 

19x3 

1914 

X9X5 

X9x6 

19x7 

Lights 

Gas  buoys. 

37 

7X 

«5 

93 

X08 

ixa 

M7 

IS* 

7 

Fog  signals 

9 

xo 

xo 

xo 

xo 

xo 

XX 

XX 

Submarine  bell  

I 

84 
30 

IDS 

99 

13a 

38 

136 
40 

XS7 
44 

X67 

49 

z8x 

49 

X89 

Daymaiks 

56 

Total 

x6o 

ais 

a6s 

a79 

319 

338 

388 

416 

The  light  and  fog  signal  station  at  Cape  St.  Elias,  for  which  an 
appropriation  of  $115,000  was  made  by  the  act  of  October  22, 
I9i3>  was  completed  during  the  year  and  lighted  for  the  first  time 
on  September  6, 1916.  Within  a  few  weeks  after  its  establishment, 
a  master  of  a  passing  merchant  vessel  reported  that  reflections  of 
the  Ught  were  visible  at  a  distance  of  37  nautical  miles,  on  a 
cloudy  night  with  heavy  rain  squalls  and  a  rough  sea. 

The  appropriation  of  $60,000  made  by  the  act  of  August  i,  1914, 
for  aids  to  navigation  in  Alaska,  has  been  expended  in  providing 
needed  improvements  at  about  40  places.  A  further  appropria- 
tion of  $60,000  was  made  for  the  same  purpose,  by  the  act  of 
Jime  12,  1917.  Work  on  this  project  was  started  at  once,  and 
good  progress  has  been  made  up  to  the  date  of  this  report. 

The  new  lighthouse  tender  Cedar,  for  which  $250,000  was  appro- 
priated by  the  act  of  January  25,  191 5,  was  completed  during  the 
fiscal  year,  except  for  a  few  minor  items,  and  sailed  from  Long 
Beach,  Cal.,  on  July  11,  191 7,  for  assignment  to  Alaskan  duty. 
The  tenders  Kukui  and  Fern  have  been  assigned  to  the  Alaska 
district  during  the  year. 

Virgin  Islands. 

The  lighthouse  work  in  the  islands  of  St.  Thomas,  St.  Croix, 
and  St.  John,  with  the  outlying  rocks  and  islets,  formerly  con- 
stituting the  Danish  West  Indies,  and  now  the  Virgin  Islands  of 
the  United  States,  was  by  Executive  order  of  the  President,  dated 
July  20,  1917,  placed  under  the  Lighthouse  Service,  following  the 
customary  procedtu^  in  such  cases. 

Administrative  Methods  and  Economies. 

A  fourth  annual  conference  of  lighthouse  inspectors,  authorized 
by  me,  was  held  during  January,  1917.  The  program  followed  the 
previous  general  lines  and  the  results  are  believed  beneficial  to 
the  Service. 
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A  compilation  of  data  relating  to  hours  of  fog  and  its  relative 
prevalence  at  different  seasons  of  the  year  was  made  from  infor- 
mation on  file,  based  on  the  regtdar  records  at  fog-signal  stations. 
Records  of  fog  have  been  kept  in  a  systematic  manner  since  1885 
and  are  now  sufficiently  complete  to  provide  material  for  study  of 
this  matter  from  both  meteorological  and  engineering  standpoints. 

Careful  attention  was  given  during  the  fiscal  year  both  by  the 
Department  and  the  Btu-eau  to  conditions  affecting  pay  and  sub- 
sistence, particularly  on  board  vessels.  In  order  to  bring  about  as 
uniform  conditions  as  the  widely  different  character  of  the  work 
of  the  several  maritime  bureaus  and  service  might  permit,  the 
Department  authorized  a  Marine  Board,  on  which  the  Lighthouse 
Service  is  represented,  to  consider  such  problems.  A  more 
detailed  statement  in  reference  to  this  question  appears  in 
Appendix  £. 

The  Department  authorized  a  new  regulation  covering  the 
leave  of  absence  on  light  vessels  and  stations,  in  order  to  make 
conditions  surrounding  leave  of  employees  as  liberal  as  the 
interests  of  the  Service  will  permit  and  to  secure  and  retain  a  com- 
petent class  of  men  on  light  vessels  and  at  isolated  light  stations. 

An  increase  in  the  allowance  for  shore  liberty  of  officers  and 
crews  of  light  vessels  was  recently  approved  by  the  Department, 
by  which  these  employees  may  be  granted  not  to  exceed  120  days 
shore  liberty  per  year  in  the  case  of  isolated  light  vessels  without 
convenient  communication  with  shore  and  108  days  per  year  for 
vessels  not  distant  from  shore  and  having  convenient  communi- 
cation. This  is  in  lieu  of  the  former  allowance  of  90  days  per 
year,  with  i  day  for  time  of  transit  each  way  for  men  on  isolated 
vessels.  The  Department  has  also  approved  the  granting  of  not 
to  exceed  96  days  leave  per  year  for  keepers  at  isolated  light  sta- 
tions, instead  of  72  days  formerly  allowed,  or  at  the  average  rate 
of  8  days  per  month  for  coast  districts  and  lake  stations  in 
operation  throughout  the  year. 

The  Lighthouse  Service  took  part  with  other  biueaus  of  the 
Department  at  the  Southern  Commercial  Congress  held  in  Nor- 
folk, Va.,  during  December,  191 6;  and  a  small  exhibit  illustrating 
various  types  of  structures  and  apparatus  was  shown  at  the  annual 
meeting  of  the  Chamber  of  Commerce  of  the  United  States  held  in 
Washington,  D.  C,  dimng  January,  1917.  The  Service  was  also 
awarded  a  gold  medal  in  recognition  of  its  exhibit  at  the  Panama- 
California  International  Exposition  held  at  San  Diego,  Cal.,  dur- 
ing 191 6. 
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With  a  view  to  saving  the  frequent  expense  of  obtaining  tele- 
graphic authority,  the  Department  authorized,  with  the  under- 
standing that  the  circumstances  must  be  promptly  reported  by 
mail,  a  r^ulation  permitting  inspectors  to  assign  suitable  persons 
to  duty  under  civil-service  rules  in  case  of  vacancies  occurring  by 
reason  of  death,  sickness,  or  other  circumstances  where  immediate 
filling  of  a  position  is  necessary  for  the  proper  safeguarding  of  life 
and  property. 

In  order  to  reduce  paper  work  entailed  by  reports  of  officers  de- 
tailed from  one  vessel  to  another  for  short  periods  of  duty,  the 
Department  authorized  inspectors  to  make  such  details  for  one 
month  or  less  without  the  necessity  of  obtaining  prior  authority 
or  reporting  the  case  specially. 

Following  my  suggestion,  all  persons  on  lighthouse  reservations 
were  urged  to  cultivate  as  much  land  as  possible  for  growing  foods. 

I  also  suggested  a  canvass  be  made  throughout  the  Service 
relative  to  subscriptions  to  the  first  Liberty  Loan  Bonds  author- 
ized during  the  year,  with  the  result  that  i  ,066  persons  in  the  Serv- 
ice purchased  these  bonds  to  the  total  amount  of  $230,750. 

Systematic  inspections  of  the  various  lighthouse  districts  by  the 
general  inspector,  examiner,  and  officers  of  the  Btu'eau  were  con- 
tinued as  in  former  years  with  satisfactory  results. 

The  standard  method  of  cost  keeping  was  continued  as  usual. 

The  Department  gave  attention  during  the  year  to  various  sug- 
gestions offered  in  the  way  of  saving  of  paper  and  other  office 
supplies,  such  as  the  use  of  half-sheet  letterheads,  lighter  grades 
of  paper,  single  spacing  of  typewritten  letters,  use  of  spare  paper 
for  scratch  pads,  etc.,  and  as  a  result  of  these,  issued  supplemental 
instructions  which  have  resulted  in  substantial  economies. 

The  Bureau  also  introduced  a  number  of  economies  in  printing, 
with  the  assistance  of  the  Division  of  Publications,  so  that  the 
expense  of  printing  for  the  Service  during  the  fiscal  year  was 
reduced  to  85  per  cent  of  the  allotment  made  for  the  purpose  by 
the  Department. 

Engineering  and  Construction. 

New  works  of  principal  importance  imder  special  appropriations 
completed  dtuing  the  fiscal  year  are  as  follows:  New  carpenter 
shop  at  the  general  depot,  Tompkinsville,  N.  Y. ;  Charleston  depot, 
Charleston,  S.  C;  Manistique  lights  and  fog  signal,  Mich.;  and 
Cape  St.  Elias  light  and  fog  signad,  Alaska. 
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Other  important  work  in  progress  at  the  close  of  the  fiscal  year 
includes  Dog  Island  Light,  Me. ;  Woods  Hole  depot  improvements, 
Mass. ;  aids  to  navigation,  Hudson  River,  N.  Y. ;  aids  to  naviga- 
tion, Delaware  River,  Pa.  and  Del. ;  aids  to  navigation,  St.  Johns 
River,  Fla. ;  additional  lights,  Florida  Reefs,  Fla. ;  lighting  Missis- 
sippi River  below  New  Orleans,  La. ;  repair  of  hurricane  damage. 
Gulf  of  Mexico;  Navassa  Island  Light  Station,  West  Indies,  and 
aids  to  navigation  at  Ashtabula,  Cleveland,  and  Lorain,  Ohio. 

The  most  important  item  of  construction  work  completed  dur- 
ing the  year  was  the  new  Cape  St.  Elias  Light  Station,  Alaska, 
to  which  reference  has  previously  been  made.  This  light  is  of 
300,000  candlepower  and  forms  the  landfall  for  vessels  bound  to 
Prince  WiUiam  Sound  or  Cook  Inlet  from  either  the  Pacific  coast 
of  the  United  States  or  southeastern  Alaska. 

Much  repairing  of  hturicane  damage  was  done  in  the  Gulf  of 
Mexico  districts.  All  care  possible,  within  the  limits  of  available 
funds,  was  taken  to  give  the  new  structures  increased  streng^  and 
rigidity,  in  order  to  avoid  as  far  as  practicable  such  destructive 
effects  in  the  future. 

A  standard  form  of  map  and  instructions  for  stu-veys  of  lighthouse 
reservations  was  prepared  and  issued  during  the  year,  to  insure 
future  imiformity  in  such  work. 

Improvement  of  Apparatus  and  Equipment. 

Floating  beacons,  designed  for  emergency  use  in  replacing  minor 
lights  in  inside  waters  carried  away  by  ice  or  damaged  by  collision, 
pending  the  reconstruction  of  the  permanent  light,  have  been  built 
and  tested  in  service  with  satisfactory  results. 

Experiments  have  been  conducted  at  the  general  depot  with 
a  view  to  the  manufacttu-e  of  375-millimeter  (about  15-inch) 
pressed-glass  buoy  lenses  for  use  in  place  of  the  present  expen- 
sive cut-glass  lenses.  Practical  tests  by  actual  visual  observation 
and  by  tiie  photometer  indicate  that  almost  eqtial  efficiency  can 
be  obtained  by  the  use  of  pressed-glass  lenses,  at  a  cost  of  about 
40  per  cent  of  the  former  cut-glass  lenses,  and,  as  a  result, 
pressed-glass  lenses  have  been  adopted  for  future  use  in  all  375- 
millimeter  lanterns. 

A  committee  composed  of  representatives  of  the  Navy  Depart- 
ment and  Department  of  Commerce,  including  the  Lighthouse 
Service,  has  been  appointed  to  consider  and  report  on  the  further 
use  of  radio  apparatus  for  fog-signal  purposes  and  to  coordinate 
experimental  work  along  the  lines  now  in  progress,  and  various 
tests  are  being  made. 
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Kerosene  for  fuel  was  in  use  in  the  galley  range  aboard  several 
vessels  with  good  results  and  has  been  found  more  satisfactory 
than  coal.  The  system  installed  consisted  of  a  standard  type 
outfit  as  used  for  oil-vapor  lamps,  with  a  starting  torch  and  the 
necessary  accessories,  including  also  specially  arranged  fire  brict 

A  new  type  of  post  lantern  with  an  automatically  occulting 
light,  designed  in  the  Bureau,  is  now  being  tested  and  gives 
promise  of  furnishing  an  improvement. 

The  continued  use  of  oil  engines  in  place  of  steam  for  power 
and  for  operating  fog  signals  has  demonstrated  the  greater  econ- 
omy and  convenience  of  such  apparatus  and  the  use  of  these 
engines  is  being  extended  as  boilers  now  in  service  become  unfit 
for  further  use. 

A  thermostat  designed  to  warn  keepers  by  ringing  a  bell  when 
undue  fluctuations  occur  in  operating  oil-vapor  lamps,  has  been 
developed  and  issued  to  a  mmiber  of  stations,  where  it  has  been 
found  that  such  thermostats  are  of  benefit  to  the  proper  main- 
tenance of  the  lights. 

A  new  type  of  gas  and  whistling  buoy,  of  practically  the  same 
size  as  the  Type  L  now  in  use,  but  with  the  addition  of  a  whistle, 
has  be^i  designed  at  the  general  depot.  It  is  believed  this  wiD 
give  a  buoy  of  suitable  size  for  channel  work  and  other  locations 
where  a  larger  type  would  be  too  heavy. 

The  work  of  standardization  has  been  extended  during  the  past 
year  as  heretofore,  and  in  many  cases  articles  and  parts  have  been 
completely  standardized  and  are  now  interchangeable,  so  that 
repair  parts  may  be  kept  on  hand  for  issue  at  short  notice.  Work 
has  also  been  started  on  small  drawings  of  such  parts,  on  letter- 
size  sheets  so  arranged  as  to  bind  in  book  form  for  distribution  to 
the  district  ofiices,  facilitating  identification  and  reference. 

Appropriations. 

In  addition  to  the  maintenance  appropriations  for  the  current 
fiscal  year,  expropriations  for  the  following  special  works  were 
made  by  Congress: 

Repairing  and  rebuilding  aids  to  navigaticm,  Gulf  of  Mexioo $xa5,ooaoo 

For  adjustment  of  claims  for  damages  for  which  vessels  of  the  lighthouse 

Service  were  found  responsible 56. 88 

lighthouse  tender,  third  district  or  general  service 150, 00a  00 

Cape  Charles,  Va.,  light  vessel 130, 00a  op 

Aids  to  navigation,  Pearl  Harbor,  Hawaii 80, 00a  00 

Improving  office  and  laboratory  at  the  general  depot,  Tompkinsville, 

N.  Y 21, 00a  OP 

Aids  to  navigation,  Huron  Harbor,  Ohio 4, 50a  00 

Light  station,  Point  Borinquen,  P.  R 8$,  00a  op 
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Rebuilding  Chicago  Harbor  light  Station,  111 $88,  ooa  oo 

Aids  to  navigation,  Fairport,  Ohio 43,  ooa  00 

Light  vessels  for  the  Great  Lakes 150,  ooa  00 

Light  and  fog  signal,  Sand  Hills,  Lake  Superior,  Mich 70,  oca  00 

Improving  light  and  fog  signal,  Manitowoc  North  Breakwater,  Wis a  i,  000. 00 

Improving  aids,  East  River,  N.  Y 16, 000. 00 

Aids  to  navigation,  Keweenaw  waterway.  Portage  River,  Mich 105,  ooa  00 

Improving  aids.  Cape  Chaiies  City,  Va la,  80a  00 

Improving  aids,  eastern  shore  Chesapeake  Bay,  Md.  and  Va 39,  oca  00 

Aids  to  navigation,  Alaska 60,  oca  00 

Aids  to  navigation,  Indiana  Harbor,  Ind 100,  oca  00 

Improvements,  Great  Salt  P6nd  Light  Station,  P.  R 30,  ooa  00 

Radio  equipment,  lighthouse  tenders 60,  ooa  00 

Aids  to  navigation,  Washington  and  Oregon 35,  oca  00 

Aransas  Pass  Light  Station,  Tex 30,000.00 

Particxilar  attention  is  again  invited  to  the  urgent  need  of  the 
Lighthouse  Service  for  additional  funds.  The  cost  of  all  materials 
has  greatly  increased,  salaries  and  wages  have  been  uniformly  ad- 
vanced, and  in  order  that  the  Service  may  be  maintained  at  a 
proper  standard  of  eflficiency,  a  corresponding  increase  in  its  appro- 
priations is  necessary.  The  Department  desires  to  lay  especial 
stress  on  this  matter,  and  tmder  a  separate  heading,  includes  a 
more  detailed  statement  with  reference  to  pay  on  vessels.  (See 
Appendix  E.) 

The  estimate  for  the  Bureau  of  Lighthouses  in  Washington  is 
the  same  as  the  appropriation  for  the  preceding  year.  Estimates 
for  20  special  works  have  been  submitted,  aggregating  $1,931,000, 
considering  only  group  i ,  of  which  items  amounting  to  $3 1 7,000  are 
authorized  by  law.  This  is  $63 1 ,700  more  than  the  appropriations 
for  special  works  for  the  preceding  year  and  includes  a  number  of 
important  works  for  which  estimates  were  submitted  last  year  but 
which  were  not  included  in  the  appropriations.  The  estimates 
include  three  new  lighthouse  tenders,  one  new  light  vessel,  two 
new  lighthouse  depots,  fotu*  items  for  establishing  or  improving 
aids  in  general  localities,  three  items  for  a  new  system  of  harbor  or 
channel  lights  and  other  aids,  two  items  for  improvements  of  light 
or  fog-signal  stations,  fom*  items  for  improvement  of  lighthouse 
depots,  and  one  item  for  light-keepers*  dwellings. 

In  selecting  and  submitting  estimates  for  those  special  works 
believed  to  be  most  important,  there  were  considered  estimates 
submitted  by  officers  in  the  various  districts  and  others  for  new 
lighthouse  and  ship  construction  aggravating  about  $5,606,000. 

Lighthouse  Tenders. 

The  tenders  of  the  Service  have  been  employed  to  good  advan- 
tage during  the  year.    The  50  vessels  which  have  been  in  commis- 
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sion  have  steamed  a  total  of  about  464,000  nautical  miles  in  their 
work  of  supplying  light  stations,  maintaining  the  buoyage  system, 
transporting  construction  materials,  and  carrying  the  officers  and 
employees  of  the  Service  to  their  stations  or  on  inspection  duty. 

Contract  was  awarded  May  4,  191 5,  for  the  construction  of  the 
first-class  seagoing  lighthouse  tender  Cedar,  for  service  in  Alaska. 
The  vessel  was  laimched  December  27, 1916,  the  official  trials  were 
satisfactorily  completed  June  12  and  13,  1917,  the  vessel  was  con- 
ditionally accepted  June  30, 191 7,  and  proceeded  from  Long  Beach, 
Cal.,  to  station  at  Ketchikan,  Alaska,  on  July  11,  191 7.  Stops 
were  made  at  San  Francisco  and  Seattle  for  minor  fitments  and 
receiving  cargo  for  lighthouse  work  and  other  Government  services, 
and  the  vessel  arrived  at  Ketchikan,  August  18,  191 7. 

A  contract  was  awarded  for  the  shallow-draft  tender  Palmetto, 
on  September  27,  191 5,  for  service  in  the  inland  waterways  of  the 
sixth  lighthouse  district.  The  vessel  was  launched  June  30,  1916, 
and  completed  March  19,  191 7,  being  immediately  assigned  to 
duty  in  the  district. 

An  appropriation  of  $20,000  was  made  by  the  act  of  July  1,1916, 
for  a  light-draft  tender  and  barge  for  use  in  establishing  and  main- 
taining aids  along  the  intercoastal  waterways  of  Texas  and  Louis- 
iana. Proposals  have  been  twice  advertised  for  this  equipment 
without  result;  it  has  therefore  been  necessary  to  defer  action 
until  conditions  become  more  favorable. 

With  the  increase  in  the  number  of  aids  to  navigation  and  the 
deterioration  of  older  vessels,  it  will  be  necessary  to  construct  on 
an  average  one  or  two  new  tenders  each  year. 

The  act  of  Jime  12,  1917,  appropriated  $150,000  to  replace  the 
tender  Gardenia,  which  has  been  surveyed,  recommended  to  be 
condemned  and  sold,  and  is  laid  up  as  being  of  no  further  use. 
The  same  act  appropriated  $60,000  for  furnishing  seagoing  tenders 
with  radio  equipment.    Work  on  these  objects  is  now  progressing. 

Estimates  have  been  submitted  for  three  new  lighthouse  tenders 
to  replace  the  present  tenders  John  Rogers,  Jessamine,  and  Holly ^ 
or  for  general  service,  as  may  be  found  most  desirable,  at  a  cost 
of  $200,000  each.  The  vessels  mentioned  are  all  old,  imseaworthy , 
sidewheel  steamers,  which  should  be  laid  up  as  soon  as  arrange- 
ments can  be  made. 

The  acquisition  of  the  tender  Dandelion,  which  went  into  com- 
mission April  7,  191 7,  for  use  on  the  upper  Mississippi  River, 
with  the  publication  of  soundings,  channel  reports,  and  other 
bulletins  of  interest  to  rivermen,  has  effected  a  decided  improve- 
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meat  and  has  proven  satisfactory  to  commercial  lines  operating 
on  the  river. 

Copies  of  the  Department's  pamphlet  entitled  "Advisory  Con- 
ference on  the  Subject  of  Making  Passenger  Vessels  More  Sectne 
from  Destruction  by  Fire  "  were  distributed  to  the  district  offices 
and  to  each  vessel  in  the  Service. 

ligjit  Vessels. 

The  Lighthouse  Service  maintains  light  vessels  on  53  stations 
and  has  for  this  purpose  68  light  vessels,  of  which  15  are  relief 
vessels.  Some  of  these  vessels  are  old,  13  having  been  built  over 
50  years  ago — one  is  68  years  old — and  are  in  a  condition  which 
does  not  warrant  extensive  repairs. 

Contracts  were  awarded  for  the  construction  of  second-class 
light  vessels  No.  10 1  and  No.  102  on  March  6,  191 5.  No,  102  was 
laimched  November  27,  1915,  accepted  on  January  3,  1917,  and 
was  placed  on  station  at  Southwest  Pass  Entrance  to  Mississippi 
River,  La.,  on  February  24,  1917.  No.  loi  was  latmched  January 
12,  1916,  accepted  September  27,  1916,  and  on  October  4,  1916, 
was  placed  on  station  off  Cape  Charles,  Va. 

Plans  and  specifications  have  been  completed  and  bids  invited 
for  the  construction  of  the  new  third-class  light  vessel  No.  99, 
and  a  contract  for  construction  was  awarded  June  29,  191 6. 
Favorable  progress  was  made  by  the  builders  up  to  July  10,  1917, 
when  a  fire  of  unknown  origin  destroyed  the  building  ways  and 
adjacent  buildings  at  the  shipyard,  damaging  the  vessel  beyond 
repair.  The  matter  of  rebuilding  was  at  once  taken  up  with  the 
contractors,  but  the  approximate  time  of  completion  can  not  be 
determined  at  present 

The  balance  of  the  appropriation  remaining  for  light  vessel  No. 
100  is  insufficient  for  the  construction  of  the  vessel  due  to  the  high 
cost  of  materials,  and  consideration  of  the  matter  has  therefore 
been  deferred  for  the  present. 

The  act  of  June  12,  191 7,  appropriated  $130,000  for  a  light  ves- 
sel off  Cape  Charles,  or  for  general  service,  and  $150,000  for  light 
vessels  on  the  Great  Lakes,  where  they  are  much  needed  to  re- 
place old  vessels  which  shotdd  be  withdrawn  from  duty.  Work 
on  the  plans  for  these  vessels  was  progressing  at  the  close  of  the 
year. 

An  estimate  is  submitted  for  a  new  light  vessel  for  the  Gulf 
coast,  or  for  general  service,  which  is  greatly  needed. 
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The  work  of  reconstructing  light  vessel  No.  82,  referred  to  in 
previous  annual  reports,  was  completed  in  time  for  the  vessel  to 
go  on  station  as  a  relief  vessel  for  the  Great  Lakes  during  the  fall 
of  19 1 6,  and  she  has  been  since  engs^ed  in  that  work. 

Salaries  and  Wages  on  Lighthouse  Vessels. 

The  subject  of  salaries  and  wages  on  lighthouse  vessels  is  dis- 
cussed in  detail  in  Appendix  E  of  this  report. 

Cooperation. 

In  accordance  with  the  established  custom  of  the  Service,  every 
effort  has  been  made  to  consult  the  needs  of  maritime  interests 
and  to  cooperate  effectively  with  other  branches  of  the  Govern- 
ment in  matters  relating  to  the  work  of  the  Lighthouse  Service. 

During  the  past  year,  the  most  important  work  of  this  charac- 
ter was  the  cooperation  of  the  Lighhouse  Service  with  the  military 
branches  of  the  Government.  The  naval  appropriation  act  of 
August  29,  1916,  authorized  the  President,  whenever  in  his  judg- 
ment a  sufficient  national  emergency  exists,  to  transfer  to  the 
service  and  jurisdiction  of  the  Navy  Department,  or  of  the  War 
Department,  such  vessels,  equipment,  stations,  and  personnel 
of  the  Lighthouse  Service  as  he  may  deem  to  the  best  interest  of 
the  country;  and  also  provided  that  the  Secretary  of  the  Navy, 
the  Secretary  of  War,  and  the  Secretary  of  Commerce  shall  jointly 
prescribe  regulations  governing  this  condition.  These  regulations 
were  issued  April  11,  191 7,  and  on  the  same  date,  the  President 
signed  an  Executive  order  transferring  30  lighthouse  tenders  to 
the  War  Department,  and  15  lighthouse  tenders,  4  light  vessels 
and  21  light  stations  to  the  Navy  Department.  By  July  i,  191 7, 
all  tenders  transferred  to  the  War  Department  had  been  turned 
over  to  the  Navy  where  they  are  at  present  in  service. 

At  the  general  lighthouse  depot  at  Tompkinsville,  N.  Y.,  in  addi- 
tion  to  the  work  done  by  the  tenders  directly  imder  the  orders  of 
military  officers,  facilities  have  been  afforded  for  the  berthing  of 
naval  vessels;  offices  and  quarters  have  been  provided  for  naval 
detachments;  repairs  have  been  made  to  naval  patrol  boats;  and 
buo3rs,  moorings,  and  other  special  equipment  have  been  pur- 
chased for,  or  loaned  to,  the  military  authorities. 

Cooperation  was  also  rendered  the  Bureau  of  Fisheries  in  inspec- 
tion and  supervision  of  repairs  to  vessels  belonging  to  that  service 
under  direction  of  its  representatives.  Arrangements  were  also 
made  at  the  request  of  the  Bureau  of  Fisheries  for  catching  sharks 
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from  light  vessels  on  the  South  Atlantic  and  Gulf  coasts,  the  skins 
to  be  used  in  experimental  tanning  work  conducted  by  that 
Btneau. 

Arrangements  were  also  made  with  the  Weather  Bureau,  Depart- 
ment of  Agriculture,  to  fiunish  that  service  certain  meteorological 
observations  made  on  selected  light  vessels  and  light  stations.  In 
the  case  of  light  vessels  equipped  with  radio,  these  observing  sta- 
tions are  particularly  valuable,  not  only  in  obtaining  forecast  data 
for  use  of  the  Weather  Biffeau,  but  also  in  distributing  such  fore- 
casts to  incoming  and  outgoing  merchant  ships. 

The  Forest  Service,  Department  of  Agricultm-e,  continued  to 
render  valuable  assistance  to  the  Lighthouse  Service  in  the  matter 
of  examinations  and  reports  relating  to  timber  on  various  light- 
house reservations,  imder  authority  of  the  act  of  March  3, 191 5. 

Measures  were  taken  to  furnish  the  Coast  and  Geodetic  Survey 
with  copies  of  monthly  records  showing  the  hoiu^  of  operation  of 
variotis  important  fog-signal  stations.  Further  assistance  was 
rendered  the  Survey  by  the  placing  of  special  buoys  for  use  in 
offshore  surveying  operations,  and  by  the  detail  of  a  technical 
employee  on  the  trial  board  of  a  new  steamer  for  that  service. 

The  Navy  Department,  by  letter  of  January  25, 191 7,  authorized 
the  commandants  of  a  number  of  navy  yards  and  stations  to  issue, 
upon  request  of  commanding  officers  of  vessels  of  the  Lighthouse 
Service,  such  articles  of  provisions  as  might  be  spared  without 
detriment  to  the  naval  service,  payment  to  be  made  by  transfer  of 
funds  to  the  proper  appropriations. 

Arrangements  were  made  with  the  office  of  the  Chief  of 
Engineers,  War  Department,  relative  to  the  display  of  lights  and 
signals  by  persons  or  corporations  obtaining  permits  from  that 
Department  for  building  structures  or  work  in  navigable  waters; 
and  also  on  the  subject  of  charges  made  by  the  Lighthouse  Service 
for  expenses  inciured  in  the  marking  of  wrecks  or  other  menaces  to 
navigation. 

The  Public  Health  Service  rendered  valuable  assistance  to  the 
Lighthouse  Service  in  the  matter  of  sanitary  advice,  inspections, 
and  ftmiigations  at  various  stations  and  vessels  of  the  Lighthouse 
Service,  and  also  in  the  preparation  of  regulations  governing  the 
physical  examination  of  keepers  provided  for  in  the  act  of  August 
28,  191 6,  which  authorized  free  medical  relief  to  that  class  of 
employees 
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The  Bureau  of  Mines  continued  to  assist  the  Lighthouse  Service 
in  making  analyses  of  coal,  ptu-chased  on  contracts  providing  for 
such  analyses. 

Legislation  Enacted  Affecting  the  Lighthouse  Service. 

The  following  is  a  summary  of  special  legislation  affecting  the 
Lighthouse  Service  other  than  appropriations  enacted  during  the 
fiscal  year,  191 7. 

The  act  of  August  28,  191 6,  granted  authority  for  the  following 
ptuposes: 

Exchange  of  rights  of  way  of  the  United  States  in  connection 
with  lands  pertaining  to  the  Lighthouse  Service  for  such  other 
rights  of  way  as  may  be  advantageous  to  the  Service,  providing 
ako  for  the  pa3anent  of  any  expenses,  not  exceeding  $500,  incurred 
by  the  United  States  in  making  such  exchange,  from  the  appro- 
priation "General  expenses,  Lighthouse  Service." 

The  establishment  and  maintenance,  in  the  discretion  of  the 
Commissioner  of  Lighthouses,  of  post-lantern  light  and  other  aids 
to  navigation  on  the  Mobile,  Tombigbee,  Warrior,  and  Black 
Warrior  Rivers,  Ala.,  and  Lake  Tahoe,  Cal.  and  Nev. 

The  piu-chase,  necessary  equipment,  repair,  and  operation  of 
one  motorcycle  for  the  use  of  the  Lighthouse  Service  in  the 
Hawaiian  Islands. 

Medical  relief  for  light  keepers  and  assistant  light  keepers 
without  charge  at  hospitals  and  stations  of  the  Public  Health 
Service,  and  providing  also  for  certain  physical  examinations  of 
persons  who  enter  the  Service  hereafter. 

The  following  works  were  authorized  by  the  same  act,  at  the 
limits  of  cost  specified,  but  no  appropriation  of  fimds  was  made: 
Light-keepers'  dwellings,  $75,000;  lighthouse  depot  for  second 
district,  $85,000;  improvements  at  Detroit  depot,  Mich.,  $53,000; 
temporary  depot  at  Honolulu,  Hawaii,  $5,000;  and  lighthouse 
depot  for  nineteenth  district,  $90,000.  A  niunber  of  other  projects 
authorized  in  this  act  were  appropriated  for  in  the  act  of  Jime  12, 
191 7,  as  mentioned  in  the  list  on  pages  176  and  177. 

The  naval  appropriation  act  of  August  29,  191 6,  authorized 
the  transfer  of  portions  of  the  Lighthouse  Service  to  the  War  and 
Navy  Departments  imder  conditions  as  previously  explained  on 
page  1 80  and  provided  that  the  expenses  of  such  transferred  por- 
tions should  be  defrayed  out  of  the  appropriations  of  the  depart- 
ment to  which  the  transfer  was  made.  This  provision  was  subse- 
quently amended  by  the  naval  deficiency  act  of  Jime  15,  191 7, 
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which  provided  that  naval  appropriations  shall  be  available  for 
expenses  of  the  Lighthouse  Service  while  cooperating  with  the 
Navy  in  so  far  as  the  regular  appropriations  for  the  Lighthouse 
Service  are  insufficient. 

The  employees'  compensation  act  of  September  7,1916,  provides, 
among  other  matters  concerning  payments  to  employees  of  the 
United  States  suflFering  injiuies  while  in  the  performance  of  their 
duties,  that  such  pa3mients  shall  be  made  from  the  employees' 
compensation  ftmd,  instead  of  from  salary  appropriations  of  the 
Lighthouse  Service  as  heretofore. 

The  act  of  February  14,  191 7,  referred  the  case  of  the  British 
steamship  Esparta,  which  on  October  26,  1905,  was  in  collision 
with  the  lighthouse  tender  Magnolia,  in  the  Mississippi  River 
below  New  Orleans,  to  the  United  States  District  Court  for  the 
Eastern  District  of  Louisiana  with  jurisdiction  and  authority  to 
determine  the  liability  of  the  United  States. 

The  act  of  March  2, 191 7,  providing  a  civil  government  for  Porto 
Rico,  stipulated  in  section  6  thereof,  that  the  status  of  lighthouse 
work  shall  remain  under  Federal  control  as  at  present. 

The  legislative  act  of  March  3,  191 7,  and  the  sundry  civil  act  of 
June  12,  1917,  provided  for  the  Bureau  and  the  field  force  of  the 
Lighthouse  Service,  respectively,  identical  legislation  for  increased 
compensation,  during  the  fiscal  year,  1918,  at  the  rate  of  10  per 
cent  per  annum  to  employees  receiving  less  than  $1 ,200  per  anntmi, 
and  at  the  rate  of  5  per  cent  per  anntmi  to  employees  receiving 
not  more  than  $1,800  per  anntmi  and  not  less  than  $1,200  per 
annum. 

The  act  of  June  12,  1917,  also  provided  that  the  limit  of  cost 
of  construction  of  outbuildings  at  any  one  light  station  in  any 
one  fiscal  year  may  be  increased  from  $200  to  $500,  as  recom- 
mended by  the  Department. 

Special  Legislation  Needed. 

The  following  additional  legislation  for  the  Lighthouse  Service 
is  considered  desirable: 

The  salaries  of  lighthouse  inspectors  are,  by  the  act  of  June  1 7, 
1910,  limited  to  $2,400  a  year,  except  the  inspector  of  the  third 
district,  whose  salary  is  fixed  at  $3,600.  The  salary  of  $2,400  is 
inadeqtiate  because  of  the  heavy  responsibilities  with  which  the 
inspector  is  charged  and  the  technical  and  business  ability  re- 
quired to  successfully  discharge  the  duties.  This  subject  is 
treated  in  Appendix  C  to  this  report. 
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It  is  recommended  that  authority  be  granted  to  make  the 
appropriation  "General  expenses,  Lighthouse  Service,"  available 
for  the  payment  of  traveling  expenses  and  subsistence  of  teachers 
employed  by  State  or  private  persons  to  instruct  the  children  of 
keepers  of  lighthouses.  The  Department  has  endeavored  to  de- 
velop plans  for  the  proper  education  of  keepers'  children  at 
stations  not  accessible  to  schools,  and  in  some  States  has  been 
able  to  obtain  the  cooperation  of  the  State  educational  authorities. 
It  is  believed  that  Government  assistance  in  the  matter  of  pro- 
viding subsistence  for  such  teachers  while  at  stations  would 
assist  in  promoting  a  worthy  object  at  comparatively  trifling 
expense. 

It  is  recommended  that  the  rate  of  commutation  of  rations  to 
keepers  and  assistant  keepers  of  the  Lighthouse  Service,  fixed  by 
the  act  of  May  14,  1908,  at  30  cents  per  day,  be  increased  t6  45 
cents  per  day.  Such  an  increase  was  authorized  the  United 
States  Coast  Guard  by  the  act  of  Jime  12,  191 7,  and  the  extra- 
ordinary advance  in  the  cost  of  foodstuffs,  it  is  believed,  makes  a 
similar  action  in  the  Lighthouse  Service  fully  justified. 

The  act  of  March  2,  1867,  fixed  the  salaries  of  lighthouse  keepers 
at  not  to  exceed  an  average  of  $600  per  annum  to  each  keeper. 
This  rate  has  remained  unchanged  for  over  50  years,  and  under 
present  conditions  it  is  practically  impossible  to  attract  and  retain 
competent  persons  for  this  class  of  work  at  a  salary  so  low;  and 
it  is  therefore  recommended  that  the  average  pay  be  increased  to 
$700  per  annum. 

The  Division  of  Publications  of  the  Department,  acting  in 
cooperation  with  the  Btu-eau  of  Lighthouses  and  the  Superin- 
tendent of  Documents,  Government  Printing  Office,  has  been 
endeavoring  to  devise  some  means  whereby  a  nominal  price  may 
be  placed  on  lighthouse  publications,  thus  avoiding  the  present 
free  and  §omewhat  wastefid  system  of  distribution.  In  arrang- 
ing the  details  of  this  matter,  business  difficulties  have  arisen 
with  private  booksellers  and  agencies  outside  of  the  Government 
service,  who  decline  to  make  the  necessary  returns  of  cash,  stocks 
on  hand,  etc.,  tmless  a  commission  is  allowed  them  on  sales,  fol- 
lowing the  usual  commercial  practice  in  this  respect.  Appropri- 
ate recommendations  for  legislation  to  overcome  this  difl&culty 
are  therefore  submitted,  providing  for  the  sale  of  such  publica- 
tions, with  the  allowance  of  commissions  imder  proper  regulations. 

Recommendation  is  made  that  authority  be  granted  to  estab- 
lish and  maintain  post-lantern  lights  and  other  aids  to  navigation, 
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cmt  of  the  annual  appropriation  for  the  Lighthouse  Service,  on 
Lakes  Union  and  Wa^iington,  in  the  State  of  Washington.  The 
lighting  of  inland  waters  is  limited  to  those  specifically  authorized 
by  Congress,  and  such  authority  has  not  been  granted  for  the 
lakes  specified.  The  Lake  Washington  Ship  Canal,  opened  July 
4,  191 7,  permits  deep-sea  shipping  to  enter  these  lakes,  and  in 
response  to  requests  that  lights  be  provided,  the  foregoing  recom- 
mendation is  submitted. 

It  is  also  recommended  that  the  appropriation  "General  ex- 
penses, Lighthouse  Service,*'  be  made  available  for  rebuilding  light 
stations  and  depots  and  buildings  connected  therewith.  Under 
present  authorhy  of  law,  if  such  a  structiu-e  is  destroyed  by 
storm  or  other  accident,  its  rebuilding  can  not  be  tmdertaken 
without  the  special  authority  of  Congress,  regardless  of  the  lu-- 
gency  of  the  case.  It  is  in  the  interest  of  effectively  maintaining 
the  Lighthouse  Service  that  provision  for  this  purpose  be  made 
in  the  appropriation  as  recommended. 

An  appropriation  for  enlarging  and  improving  the  lighthouse 
depot,  fifth  lighthouse  district,  Portsmouth,  Va.,  is  especially 
urgent  at  this  time  owing  to  the  inadequate  facilities  of  the 
present  depot. 

This  is  the  principal  depot  of  the  largest  lighthouse  district  in 
the  Service,  and  is  the  headquarters,  during  the  greater  part  of 
the  year,  of  five  tenders  and  two  light  vessels.  The  total  wharf 
frontage  available  for  these  vessels  is  only  240  feet,  while  the  aggre- 
gate length  of  the  vessels  required  to  be  tied  up  at  the  dock  is 
is  over  1,000  feet.  Tenders  frequently  lay  three  abreast  for  two 
or  three  days  at  a  time,  awaiting  opportimity  to  discharge  or 
receive  cargo,  and  the  delays  resulting  from  inadequate  facilities 
are  estimated  to  cost  the  Lighthouse  Service  not  less  than  $25,000 
per  annum. 

An  immediate  appropriation  for  improving  this  depot  should  be 
made  because,  in  addition  to  the  inconvenience  and  costly  in- 
efficient service  with  the  present  equipment,  the  fact  that  much 
of  the  floating  equipment  of  the  Lighthouse  Service  is  now  trans- 
ferred to  the  Navy,  and  is  acting  with  the  Navy  in  military  oper- 
ations, makes  the  delays  intolerable. 

The  Department  contemplates  the  purchasing  of  a  site  adjacent 
to  the  present  depot  site,  and  lying  between  that  site  and  the 
navy  yard.  This  would  give  the  lighthouse  depot  243  feet  addi- 
tional water  front  on  the  property  to  be  acquired,  to  which  can 
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be  added  120  feet  obtained  through  closing  two  streets  adjacent 
to  the  property  making  a  total  of  606  feet  of  water-front  property 
at  this  lighthouse  depot. 

I  quote  below  from  a  letter  written  to  the  lighthouse  inspector, 
Baltimore,  Md.,  August  14,  15^17,  by  the  commandant  of  the 
fifth  naval  district,  Norfolk,  Va.,  in  which  he  reports  upon  the 
inadequacy  of  the  present  lighthouse  depot: 

*  *  *  I  would  like  to  say  that  it  has  been  apparent  to  me  for  some  time  that 
the  space  available  for  the  depot  and  the  vessels  of  the  Lighthouse  Establishment 
here  is  entirely  inadequate. 

The  vessels  under  temporary  repair,  or  loading  with  supplies,  have  not  sufficient 
wharf  space  to  complete  their  work  in  the  shortest  possible  time.  Delays  appear  to 
be  numerous  and  prolonged;  and  I  have  no  doubt  that  the  availability  of  the  light- 
house tenders  would  be  increased  at  least  35  per  cent  by  adequate  space  in  which 
to  load  and  repair    *    *    *. 

There  is  great  need  for  provision  by  law  for  the  retirement  of 
employees  of  the  Lighthouse  Service  who  after  long  service  have 
lost  their  ability  for  active  dutjjr  by  reason  of  age  or  disability 
incident  to  their  work.  This  is  essential  to  full  efficiency  in  the 
administration  of  the  Service.  In  the  Commissioner's  report  for 
191 2  a  statement  was  given  showing  the  practice  in  a  nimiber  of 
important  foreign  countries  with  reference  to  the  pensioning  of 
employees  in  the  respective  lighthouse  services  in  common  with 
other  civil  employees  in  those  countries,  from  which  it  appears 
that  a  retirement  S3rstem  is  in  force  with  favorable  results  under 
all  of  the  other  governments  mentioned.  On  April  24,  191 6,  the 
Senate  unanimously  passed  a  bill  providing  for  the  optional  retire- 
ment  of  officers  and  employees  of  the  Bureau  of  Lighthouses  and 
the  Lighthouse  Service  at  the  age  of  65  years  after  30  years' 
service,  and  compulsory  retirement  at  the  age  of  70  years.  The 
-retirement  pay  would  be  at  the  rate  of  one-fortieth  of  the  last 
annual  pay  for  each  year  of  active  service,  not  to  exceed  thirty- 
fortieths.  The  bill  was  not  acted  upon  by  the  House  of  Repre- 
sentatives and  has  been  resubmitted  in  a  modified  form  covering 
only  field  employees. 

The  action  marked  the  first  legislative  step  toward  a  S3rstem  of 
retirement  for  the  Lighthouse  Service  which  has  been  earnestly 
recommended  in  previous  annual  reports  every  year  since  19 10. 
The  bill  had  my  warm  indorsement  as  well  as  that  of  the  Senate 
Committee  on  Commerce,  and  it  is  hoped  that  Congress  may  see 
fit  to  enact  some  remedial  measure  of  this  character  into  law  at 
an  early  date. 
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On  July  19,  191 7,  the  Assistant  Secretary  of  Commerce  and  the 
Commissioner  of  Lighthouses  appeared  at  my  request  before  the 
Senate  Committee  on  Civil  Service  and  Retrenchment  in  connec- 
tion with  a  retirement  system  for  this  service.  The  following 
data  were  then  furnished  to  the  committee: 

FiBLD  BlIPU>T8BS  OP  THB  BURBAU  OP  LiGHTHOUSBS  OP  LONO  SBRVIC^  WhO  AR9 

OVBR  65  YBARS  op  AGB. 


Ace  sua  service  01  cnipioyccs. 

Keepers. 

Vessel. 

Fidd 
force. 

Total. 

70  ycais  old  or  mort  -with  30  years'  or  more  service 

40 

90 

8X 

x8 

4 
4 
4 
7 

6 

3 
z 
5 

50 

yo  years  old  or  more  with  less  than  30  years'  service 

•7 

Over  6s  years  old  and  less  than  70  with  30  years*  or  more  service. 
Over  6s  years  old  and  less  than  70  with  less  than  30  years' service. 

96 
30 

ToUd 

99 

19 

XS 

Z33 

The  statements  made  before  the  committee  by  the  aforesaid 
officers  appear  on  pages  1 67  to  1 73  of  the  hearings  of  the  committee 
of  the  Sixty-fifth  Congress,  first  session.  The  suggestion  has  been 
made  that  a  retirement  system  may  properly  be  confined  to  those 
who  risk  their  lives  in  war  for  the  Nation.  It  is  not  entirely  so 
confined  because  a  retirement  system  exists,  and  wisely  so,  for  the 
crews  of  life-saving  stations  of  the  Coast  Guard  service.  It  is 
pointed  out,  however,  that  the  work  of  the  field  forces  of  the 
Lighthouse  Service  is  on  many  occasions  quite  as  dangerous  to  life 
and  limb  as  is  that  of  any  other  Government  service,  including  the 
military  ones.  The  records  of  the  Service  are  full  of  cases  of 
unselfish  heroism,  and  the  discrimination  which  now  exists  by  law 
in  favor  of  one  Government  service  and  against  another  of  equal 
danger  is  a  real  injtistice,  though  doubtless  an  unintentional  one, 
which  should  be  corrected  as  promptly  as  possible. 

Saving  of  Life  and  Property. 

During  the  fiscal  year  191 7  services  in  saving  of  life  and  property 
were  rendered  and  acts  of  heroism  performed  on  160  occasions  by 
employees  of  the  Lighthouse  Service  on  vessels  or  at  stations. 
A  list  of  these  is  appended. 

In  each  of  these  cases  a  commendatory  letter  was  issued  by  me, 
and  in  the  case  of  the  work  of  the  lighthouse  tender  Cypress, 
Capt.  John  P.  Johnson,  commanding,  during  the  hiuricane  in 
the  vicinity  of  Charleston,  S.  C,  July  13-15,  1916,  a  letter  of 
commendation  was  also  issued  by  the  Navy  Department.  Dtuing 
this  storm,  the  services  performed  by  the  Cypress  included  the 
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rescue  of  97  marooned  persons  from  a  low  island,  the  placing  of  2 
disabled  lighthouse  vessels  in  a  safe  anchorage,  and  the  rescue  of 
the  master  and  21  men  from  the  wrecked  naval  collier  Hedar, 
oflf  Cape  Romain,  under  most  difficult  circumstances. 

Reference  is  made,  for  details  of  the  work  of  this  Bureau,  to  the 
report  of  the  Commissioner  of  Lighthouses  to  the  Secretary  of 
Commerce,  which  is  fully  descriptive  of  every  portion  of  the 
Service.  It  gives  the  details  of  the  vessels  employed  in  the 
Service  and  their  cost  of  maintenance  and  gives  the  facts  respecting 
special  works  of  construction  going  on  throughout  the  country. 
It  includes  in  full  the  detailed  estimates  for  the  operations  of  the 
Service  during  the  fiscal  year  ending  June  30,  1919,  including  both 
maintenance  and  special  works  and  the  reasons  for  same,  and 
contains  a  full  statement  of  new  works  completed  diuing  the 
fiscal  year  ended  Jime  30,  191 7,  and  to  the  time  of  issuing  this 
report.  It  will  be  foimd  a  substantial  encyclopedia  of  the  work 
of  the  Service  during  this  period. 

Saving  op  Lipb  and  Propbrty  by  Vbssbls  or  Employses  op  ths  ItIGHThouss 
Sbrvicb  During  thb  Fiscal  Ybar  1917. 


District. 


Vessel  or  employee  rendering 
service. 


A.  J.  Clindi,  keeper.  Franklin 
Island  Light  SUtion,  Me. 

J.   B.  Thurston,  keeper,   Fort 
Pohit  Light  Station.  He. 
Do 


A.  B.  Hamor,  assistant  keeper, 

Egg  Rock  Light  SUtion,  Me. 

Tender  Zizania 


B.  H.  Pierce,  Doubling  Point 
Range  Light  Station,  Me. 


Tender  Zizania. 


Tender  Hibiscus. 


W.  P.  Kent,  keeper,  Bgg  Rock 

Light  Station,  Me. 
A.  C.  Holt,  keeper.  Deer  Island 

Thorofaic  Light  SUtioo,  Me. 


Vessel,  etc..  aided. 


Motor    boat;    William 

CoUamore,  owner. 
Motor  boat , 


.do. 


Motor     boat;     Walter 
Rath  in  charge 


Sloop. 


Schooner  Mary  A.  Hall; 
Capt.  George  Olsen. 


Motor  boat. 


Sdiooner     Sarah     and 
Lucy;    Capt.    Perry. 
Minnehaha. 


Nature  of  assistance. 


Towed  disabled  boat  with  oocu* 
pant  to  shore. 

Towed  disabled  boat,  with  8  men 
on  board,  to  safe  andioiage. 

Towed  disabled  boat,  with  i  man 
aboard,  to  safe  anchorage. 

Towed  disabled  boat  to  Bar  Har- 
bor, Me. 

Rescued  from  drowning  s  men 
fallen  overboard  from  Grsnd 
Trunk  Wharf,  Porthmd,  Me. 

Rescued  from  drowning  insane 
man  who  jumped  from  whaif 
at  Bath,  Me. 

Rescued  a  men  marooned  on  Pettis 
Rock.  Kennebec  River,  Me.,  and 
transported  them  to  Bath.  Me. 

Towed  lumber-laden  schooner,  in 
dangerous  position,  to  andioiage 
in  Portland  Harbor.  Me. 

Towed  disabled  boat,  with  *  fisher- 
men aboard,  to  station. 

Assisted  in  floating  schooner, 
ashore  on  rocks  off  Andrews 
Ishmd,  Me.;  also  assisted  in 
towing  disabled  steamer  Minne- 
haha to  place  of  safety. 
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SaVINO  09  LffB  AND  PrOPBRTY  BY  VSSSSLS  OR  EMPLOYEES  OP  THE  LiGHTHOUSB 

Service  During  the  Fiscal  Year  191 7— Continued. 


District 

VcMel  or  employee  rendering 
service. 

Vessel,  etc.  aided. 

Nature  of  assistance. 

ist 

J.  B.  Purington,  keeper,  Nash 

Freighter    B.    B.    W.; 

Assisted  in  recovering  freight  and 

Isbnd  Light  SUtkm.  Me. 

Jonesport  Transporta- 

tion Co. 

meals. 

A.  C  Holt,  keeper.  Deer  Island 

Motor     boat;     Eveiett 

Towed  disabled  boat  to  Stoning- 

Thorofare  Light  SteUon.  Me. 

Gross,  owner. 

ton,  Me. 

Portland  Light  Vessel  No.  74. 

Motor     boat;     Charles 

Furnished  boat  with  batteries,  etc. 

Me. 

Burgess,  owner. 

Do 

Hoisted  bent  and  furnished  wire 

Donald,  owner. 

and  tools  to  tighten  propeller. 

Id 

E.  C.  Mott,  keeper,  Deer  Island 

Power     boat     Marion; 

Towed  disabled  boat  to  safe  an- 

Light  SUtion.  Mass. 

diorage.  repaired  engine,  and 
furnished  food  and  dry  clothing 
to  3  occupants. 

Tender  Azalea 

Sdiooner  yacbt  Hope- 
R.L 

ITfinrlrAhn^it    N<>ni»,    tJ 

Pulled  off  stranded  schooner  ftttH 

towed  her  to  deep  water. 

Do 

Towed  disabled  boat  to  Vhieyaid 
Haven.  Mass. 

Providence.  R.  I. 

Nantucket  Shoals  Light  Vessel 

Schooner    Victor    and 

Furnished  food  and  lodging  to  1x5 

No.  85.  Mass. 

Bthan,  steamers  Sta- 

shipwrecked  men  until  arrival  ci 

thene.    West    Point. 

United  SUtes  destroyers. 

Stone  Horse  Shoal  Light  Vessel 

son. 
Fishmg  schooner  Poo- 

Furnished  lodging  to  captain  and 

No.  5.  Mass. 

tiac. 

x6  men  of  grounded  vessel. 

Rescued  from  drowning,  boy  fallen 

Depot,  Mass. 

oflf  wharf. 

H.  I«.  Thomas,   keeper,   Nan- 

Schooner  Roger  Drury. 

Furnished  food  and  dry  clothing  to 

tudktt  (Great  Point)   Light 

of  Boston.  Mass. 

captain  and  5  men  who  aban- 

Station,  Mass. 

L.  B.  Clark,  keeper,  Cuttyhimk 

Power  boat  Champion 

Assistcd  in  landing  boat,  with  a 

IJ^t  Station,  Mass. 

of  Newport.  R.  I. 

men  aboard,  driven  ashore  by 
gale. 

Tender  Azalea 

Dory 

Towed  to  pier  dory,  with  3  men 

aboard,  caught  in  ice  jam. 

H.  Iv.  Thomas,  keeper,  Nan- 

Steamer A  T.Senen.  of 

Assisted  ashore  crew  01  8  men  01 

tucket  (Great  Pomt)  Light 

Newport,  R.  I. 

disabled   vessel,   caught  in  ice 

Statica.  Mass.,  C.  StoU.  assist- 

station  until  arrival  of  Coast 
Guard. 

G.  Bartlftt,  first  officer,  tender 

Recued  man  from  overturned  dory 
and  placed  him  aboard  barge. 

Azalea. 

Great  Roond  Shoal  Light  Ves- 

Rescued a  men  m  exhausted  con- 

sel  No.  86,  Mass. 

H.  Moody.  olGkmces- 

ter,Mass. 

and  furnished  them  food  and 
lodghig. 

0.  A.  Flralkner.  keeoer.  Palmer 

Rescued  from  drowning  9  men  from 

Island  Ugfat  Station,  Mass. 

them   until   arrival   ci   haibor 

police. 

Bostoo  I4gfat  Vessel  No.   54. 

Motor  boat 

Rescued  from  drowning  3  fisher- 
men m  motor  boat  and  furnished 

Mass. 

vfi^^rn  tooo  Aflju  lOucuxff • 
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SaVINO  of  LiFB  and  PrOPBRTY  by  VBSSSLS  or  EmPLOTBBS  of  TH8  LlOBTBOUSS 

SSRVicB  During  the  Fiscal  Ybar  1917— Omtinued. 


District. 

VcMd  or  employee  rendering 
acnrice. 

Vessel,  etc.  aided. 

Nature  ol  assistance. 

•d 

A.  A.  How«rd.  keeper.  Ipswich 

Schooner     George     M. 

Furnished  fond,  dry  ctotUng.  and 

Ranee  Ligiit  Station,  Maw. 

Warner,  of  Yarmouth. 

N.S. 

kxlging  to  captain  and  ocw. 

3d 

Tender  Pansy 

Portland  packet 

Rescued  captain  and  3  men  in  ex- 

hausted condition  in  small  boat 

from  abandoned  vessel,  grounded 

on  Romer  Shoal,  and  reoofvercd 

vessel. 

Do 

Motor  boat,  of  Pough- 
keepsie.  N.  Y. 

Recoveied   disabled    motor  boat 

with  3  boys  aboard,  and  towed 

her  to  dock. 

Speedboat 

Ttowed  disabled  speed  boat,  with 

Bfcakwater    Usfat    Station. 

s  oocupanU  aboard,  to  station. 

Conn.. 

Do 

^'^ilOOt^^f  v^lV^Cf  %JQ^Qtt  •  • 

Rendend   aid    to    captain   with 

crudied  hand,  and  cared  for  hha 

until  arrival  ol  doctor. 

K.  Hanson,  keeper.  J.  J.  Price. 

Yacht  Cerenty 

Assisted    In     getting     distressed 

first    assistant    keeper,    and 

yacht  off  bar. 

S.  C.  Wright,  second  assistant 

keeper.  Absecon  Ugfat  Sta- 

tion. N.J. 

J.  H.  Woods,  keeper.  Saybrook 

Sloop  Jolly  Tar 

Pulled  sloop  off  shore  on  west  side 

Breakwater    Ugfat    SUtion, 

of  breakwater  with  power  boat 

Conn. 

W.  M.  Chapel,  keeper.  Plum 

Tug  S.  L*  Hommedieu. . 

Rescued  captahi  and  wife,  adrift 

Island  Light  SUtion.  N.  Y. 

from  sfaiking  tug.  la  open  boat, 
without  oars. 

B.  B.  Giklersleeve.  keeper.  Say- 

Bactinguished  fire  in  cottage. 

brook  Point  Ught  Station. 

Conn. 

J.  A.  Miller,  keeper.  Bridgeport 

Sloop  Samuel  C.  Bond.. 

Assisted  in  getting  sloop  off  break- 

Harbor Light  SUtion.  Conn. 

water. 

Tender  Pansy 

Yacht  Trio;  John  Pier- 

Towed  yacht,  in  sinking  coiditioo. 

son,  owner. 

with  *  occupanU  aboard,  to 
yacht  basfai.  South   Brooklya. 

N.Y. 

B.  M.  Grant,  keeper.  Stepping 

Yacht  Damascara; 

Rescued  owner  and  guest  frooi 

Stones  Ught  SUtion.  N.  Y. 

DaTid     M.      Myers. 

disabled   yacht   and   funusfacd 

owner. 

them  meat 

S.  Dodge,  keeper.  W.  H.  Clark, 

first  assistant  keeper.  Blodc 

plane,  whidi  alighted  fai  suff  near 

Island  (Soatheast)  Light  Sta- 

SUtion. and  fai  rcpalrhig  same. 

tion.  R.  I. 

and  furnished  oocnpanU  lodglBS 
and  clothing. 

Tender  John  Rodgera 

Launch    Bllis.    U.    S. 

Assisted  in  saviuff  lanndi.  near 

Bnghicers.  New  Loo- 

•  A^^paav««  ^u       mmm       ^^•▼■■a^       a^BVASB^iaa^      »ww^^ 

don,  Conn. 

W.  P.  Rhodes,  keeper.  P.  h. 

Oyster  boat 

Thompson,  assistant  keeper. 

Greens  Ledge  Light  SUtion. 

Conn. 
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Dfatrkt 

Vcatd  or  employee  renderinc 
MTTke. 

Vessel,  etc.  aided. 

Nature  of  assistance. 

3d 

Tender  Myrtk 

Motor  boat  Try  On 

Towed  disabled  motor  boat,  with 

t  men  aboard,  to  shore. 

W.    J.    Murray,    keeper.    S. 

Auxiliary  sailboat;  C. 

Towed  boat,  adrift,  to  sUtion. 

Kendxia,  first  udstant  keeper. 

•nt  keeper.  Uttle  GuU  Island 

UghtSUtioa.N.Y. 

Cornfield   Point  Light   Vessel 

Small  power  boat 

Towed  small  power  boat,  adrift. 

No.  48.  Coon. 

with  X  occupant,  to  Saybrook 
Pomt. 

4th 

W.  H.  Schdlenger.  keeper.  C. 

Motor  boat 

Recovered  disabled  motor  boat. 

H.  Hifkinan,  second  assistant 

with  6  men  aboard,  bknm  off 

keeper.    Harbor    of    Refuge 

shore  from  light  SUtion. 

Light  SUtioo.DeL 

5th 

W.  J.  Tate,  keeper.  North  Land- 

Jjumdi 

Roidefed   »— ««*«««^  to  Hl—KUH 

tng  River.  Cnrritnck  Sound. 

launch. 

Coinjock    Bay.    and    North 

River  Aids.  N.C 

Tender  Jessamine 

Sdiooner  Jessie  Irvine. . . 

Floated  sdiooner.  ashore  on  Kent 

*^^  ai^^^jiia^^   ^  ^iPV*^  ^*  ▼  •••^a  • 

Island  Shoal.  Md. 

W.  J.  Tate,  keeper.  North  Land- 

Schooner Hobson 

Assisted     in     floating    schooner. 

ing  River,  etc..  aids. 

ashore  near  station. 

Do 

Pieighter  R.  C.  Beaman. 

Rendefcd  assistance  to  disabled 

freighter. 

Do 

Boat  Murial  Dean 

Assisted  hi  floating  boat 

Do 

I^ffwrti 

Assiated  in  *«'«^ir<«*«'  emerscncv  re> 

pairs  to  launch. 

Do 

Yadit  Idkwell 

Piloted  yacht  which  had  ket  her 

Do 

way. 
Assisted    hi    lepairing    disabled 

aeroplane,  and  provided  shelter 

for  occupants. 

Do 

Motor  boat. 

Aided  disabled  boat  and  assisted 

in  repairing  same. 

Do 

do 

harbor.   • 

Do 

North  Carolina  Fisheries 

Assisted  hi  floating  boat,  conveyed 

State     Fish     Cnmmlaidtwtt^.      to 

Commission      boat 

Gretchen. 

Coinjock.  N.  C. 

Tender  Maple 

Sdiooner  Rattler:  Caot. 

Towed    disabled     and      sinking 
schooner  to  harbor  and  rescued 

%^%isw«^WHa^»a  ^^^*|  * «^^  •    ^^»^v« 

Prank  Gibson. 

complement  of  4  men. 

Launch 

River  Light  Station,  etc..  N.  C. 

launch. 

Tender  Msple 

Rendered   assistance  to   steamer 

eyeMaryB.  Pouble. 

and  bugeye,  which  collided. 

W.  H.  Davis,  keeper.  Lazaretto 

do 

Went  to  assistance  of  those  00 

Lighthouse  Depot,  Md. 

board  these  boats. 

C.C  Tyler.kceper.  Great  Shoals 

Launch 

Rendered  assistance  to  3  persons 

Light  Statk]ii,Md. 

them  food  and  shelter. 

Tender  Jessanhie 

Rescued  man  from  drowning. 
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District. 

senrke. 

Vessel,  etc  aided. 

Nature  of  assistance. 

5th 

W.  M.  Midgett,  assistant  keeper. 

Assisted    in     rescuing    "nmwuwig 

Love  Point  Light  SUtion.  Md. 

man. 

W.  J.  Tate,  kfrper.  North  Land- 

Yacht  

Floated  stranded  yacht. 

ing  River,  etc.,  aids.  N.  C. 

Dq 

Yadit  Abeela,  of  New 
York. 

Repaired  engine  of  yacht. 

G.  M.  Willis,  sr.,  keeper,  Cedar 

Launch  Jane 

Floated  launch,  aground  on  bar 

Point  Ught  Station,  Md. 

near  light  station  and  furnished 
kxlghig  to  crew. 

Toider  Maple 

Oyster  boat  Lady  Blea- 
nora. 

Towed  boat,  anchored  with  masts 

and  sails  overboard,  to  Balti- 

more. Md. 

Do 

Schooner  S.  B.  Lankford 

Floated  sdiooner.  tfshore  at  Mathias 

Pohit.  Md. 

Do 

Bateau  Princess 

Went  to  assistance  of  batean  and 

landed  crew  at  Annapolis.  Md. 

Do 

Schooner  Ada  J.  Camp- 

Went to  assistance  of  schoonrr. 

bell. 

to  safe  anchorage. 

Tender  Orchid 

Tug  W.  S.  Bmbrey,  of 

Towed  disabled  tug,  with  5  peraons 

New  York. 

aboard,  to  safety. 

W.    Newton,    keeper.    Harbor 
Island    Bar    Light    SUUon. 

Sdiooner  Lftcy 

Floated  and   towed   srhowifT  to 

harbor. 

N.C. 

G.  G.  Johnson,  assistant  keeper. 
Old  Planution  Plats  Light 

Motor  boat 

Towed   disabled   motor   boat   to 

station,  furnished  occupants  food. 

Station,  Va. 

and  towed  boat  to  Cape  Charles. 
Va. 
Towed  heavily  laden  freight  boat 

Freight  boat  Olive 

River  Light  SUtion,  etc.,  N.  C. 

to  safe  harbor. 

H.  S.  Moore,  keeper.  Janes  Is- 

Skiflf  

Rendered  am>ifftan<T  to  occupants 

land  Light  Station,  Md. 

of  skifT.  caught  in  ice  near  station 
and  furnished  them  food  and 
lodging. 

Tender  L«nrel 

Motor  boat 

Towed  disabled  motor  boat,  con- 

taining 7  x>ersons,  to  WasUng* 

ton,D.C 

Tender  Roily 

Schooner     Thomas     J. 

Pulled  schooner,  ashore  00  Point 

Seward. 

Bremo,  Va..  into  deep  water. 

T.  H.  Baum.  keeper,  L.  V.  Gas- 

Power     boat     E.     R. 

Assisted  disabled  power  boat  and 

kiU,  assistant  keeper.   Long 

Daniels. 

Shoal  Light  SUUon.  N.  C. 

C.  A.  Sterling,  keeper,  Craney 

Yacht  Joan  III.  of  Nor- 

Rescued  member   of   crew  from 

Island  Light  Station.  Va. 

folk,  Va. 

drowning  and  towed  yacht  to 
safe  harbor. 

6th 

Tender  Cy  picss ..  •.....•*..•.... 

U.S. S.  Hector 

Rescued  master  and  to  others  left 

on  wredced  steamer. 

Do 

British  S.S.  Oak  Branch 

^    m-^^m-9'^m     M^r    ■■■^•■•^W  aaH^w    ^^  ■     ^i^mmm^m  K^^m^M^^^ 

vessel's   agents   in   Charkfton, 

S.C 
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District. 

VcMd  or  employee  laideriiig 

Vessel,  etc.  aided. 

Nature  of  assistance. 

6tli 

Tender  Cypccet 

Motor  boat  Acme 

Towed  disabled  boat,  with  4  mm 
aboard,  to  Charleston.  S.  C. 

Tender  lUngrore 

British  S.S.Nevisian... 

Assisted      hi      floatmg      vessel 

grounded  on  St.  Simon  Bar.  Ga. 

Do 

Power    boat    Kiirkim* 

Picked  up  boat,  adrift  off  Port 
Sumter,    and   delivered   it    to 

mah;  W.  G.  Hhison. 

owner.  James  Island. 
S.  C. 
Small  boat 

Charleaton  Lighthouse  Depot. 

xtooict  sooworop.  ••••••.•.•••«. 

Rescued  party  of  11  persons  frosn 

S.  C.  and  transferred  them  to 

Georgetown,  S.  C 

A.  F.  w^MaUtmnii  keeper*  Ctpe 

Assisted    captahi    and    4   others 

washed  ashore. 

J.  Cromley.  keeper.  R.  H.  Cnm- 

Assisted  schooner  hi  distress  off 

ley,  anistant  keeper,  Sapek> 

Sapelo  Light  Station  and  secured 

Light  Station.  G«. 

tug  for  tow  to  Brunswidc,  Ga. 

I^  H.  Bringloe.  keeper.  J.  Gri- 

SmaUboat 

Assisted  a  fishermen  in  breakers  in 

rillo,  Moood  assistant  keeper. 

reaching  shore  near  light  station. 

Charlerton  Light  Station.  S.  C 

T.  Knight,  keeper.  J.  H.  Mmges. 

Motor  boat 

Rescued    3    persons   from    upset 
motor  boat  and  furnished  them 

fint  assistant  keeper,  W.  B. 

McCicary.    second    assistant 

dothmg  and  food. 

keeper.  HiUsboio  Inlet  Light 

Station.  Phu 

T.    Kni^t.    keeper.    W.    B. 

Barge Hildegaid;  Alfred 

Tekgmphcd  to  Key  West,  Phu. 

McCreary.    second    assistant 

Clement,  owner.  New 

for  aid  for  grounded  vcsseL 

keeper.  HiOsboio  Inlet  Light 

Orleans.  La. 

Station.  Phu 

R.  Heisser.  keeper.  Jnplter  Inlet 

S.  S.  Sangstad;  United 

Requested  aid  by  wireless  for  vessel 

Light  Station.  Phu 

Pniit     Co..    owncta. 
Boston.  Mass. 

P.  Tnmflott,  keeper.  Hmithig 

Tug  Passpoit;  Savannah 

Advised  owners  by  telegraph  of 

Island  Light  Statiflo.  S.  C. 

River    Lmnber    Co.. 

disabled  ^if*^^*^  of  tug  near 

owners.  Savannah, 
Ga. 
Greek   schooner  Maria 

light  station. 

9th 

Tender  Snowdrop 

Louisa. 

wrcdt  on   Dry  Tortugas,   and 
transported  them  to  Key  West, 
Pla. 
Assisted  hi  tryhig  to  puU  wrcdt  off 

Tender  Ivy 

do 

shoals. 

ttli 

H,  W.  Stwckert.  keeper.  O.  H. 
BeadndL    acoxid    assistant 
keeper.   Sand   lafaoid   Light 
Station.  Ahu 

Maintainfd  lii^t  during  hurricane. 

M.  Brown,  first  assistant  keeper. 

Sand  Isknd  Light  Station. 

Ahu 

T.  P.  Roberts,  assistant  keeper. 

Mahitahied    light   and    protected 

Anmsaa  Pass  Light  Station. 

property  during  hurricane. 

Tb. 
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District. 

Vessel  or  employee  rendering 
service* 

Vessel,  etc,  aided. 

Nature  of  assistance. 

8th 

G.   R.  Smith,  keeper.   L.   R. 
Smith,  assistant  keeper,  Red 

Schooner  Adele 

Rescued    crew    oi    s    men    irom 

foundered  vessel  and  furnished 

Pish  Bar  Cut  Light  SUtioa, 

TWK. 

Tender  Sunflower 

them  food  and  clothing. 

S.  S.  Standard;  Stand- 

Floated vessel,  grounded  in  South 

ard  Oil  Co.,  owners. 

Pass,  La. 

Bayonne,  N.  J. 

J.W.  Sprinkle,  laborer  in  charge. 

Launch  Bemice.of  Point 

Assisted  disabled  Uunch.                ' 

Pass  Aux  Herons  Lights.  Ala. 

Clear,  Ala. 

0.  R.  Smith,  keeper,  L.  R.Smith, 

T^^unch  Hnuny 

Assisted  disabled  launch,  and  fur^ 

asristant  keeper.  Red  Fish  Bar 

nished  provisions  and  water  to 

Cut  Light  Station,  Tex. 

occupants. 

A.  Rodi.  keeper.  South  Pass  East 

U.    S.    Torpedo    Boat 

Assisted  in  landing  crew  of  vessel. 

Jetty  Light  SUUon,  etc..  La. 

Flusser. 

stranded  on  beach  near  light  sta- 
tion. 

Motor  boat 

Assisted  occupanU  of  disabled  boat 

Schrieber,    assistant    keeper. 

and  himished  them   food   and 

Round  Island  I,ight  StaUon. 

shelter. 

etc..  Miss. 

M.   W.  Streckert.  keeper.  M. 

Launch;    Aug.    WriU. 

Towed  disabled  launch  to  place  of 

owner. 

safety  and  furnished  occupants 

0.  H.  Beadnell.  second  assist- 

htel. food,  and  shelter. 

ant  keeper.  Sand  Island  Light 

SUtion.Ala. 

P.  A.  Schrieber.  assistant  keeper. 

SmaU  sailboat 

Towed  disabled  boat  to  entrance  of 

Round  Island  Light  SUtion. 

Pascagoula  River. 

etc..  Mist. 

0.  R.  Smith,  keeper.  Red  Fish 

Motor  tug  Pbrtune 

Rescued  crew  of  3  men  from  wreck 

Bar  Cut  Light  SUtion.  Tex. 

of  motor  tug. 

lOtll.... 

B.   A.   Dissett.  first  assistant 

launch 

Towed  disabled  launch  to  licfat  sU- 

keeper.  Toledo  Harbor  Light 

tion  and  furnished  food  to  oocu- 

SUtion,  Ohio. 

pants. 

Do 

Yacht  Dorel 

Towed  sunken  yacht  to  li^t  sta- 
tion and  righted  and  towed  her 

to  Toledo,  Ohio. 

G.  P.  Ferguson,  keeper.  Fort  Ni- 

Assisted in  rescuing  man  adrift  in 

agara  Light  SUtion.  N.  Y. 

the  ice  on  Lake  Ontaria 

C  Pitzmorris.  keeper.  West  Sis- 

YachtLud]a;P.C.and 

ter  Island  UghtStation.  Ohio. 

C.  A.  Peters,  owners. 

yacht,  assisted  in  righting  yacht, 
and  furnished  food  and  ctothing 
to  occupants. 

Do 

Launch  Baby  Rambler. . 

Furnished  shelter  and  dry  rkrt^fpg 
to  3  men  cuToute  to  Toledo.  Ohio. 

Do.. 

X«aunch  HxalU 

Furnished  4  men  from  disabled 

D.  D.  Hill,  keeper,  Cross  Over  Is- 

Barge  Brighton;  Mon- 

Assisted in  removing  crew  and  per- 

land Light  SUtkm.  N.  Y. 

treal    TtansporUtion 

sonal  effecU  frtom  barge,groiinded 

Co, 

near  sUtion. 

Laundi 

Towed  launch  to  safety. 

Inner  Range  Light  SUtkm, 

Ohio. 

Do 

do 

Towed  disabled  launch,  with  7  per- 
sons  aboard,  to  Sandusky.  Ohio. 
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District. 

VcMd  or  employee  rendering 
service. 

VcsMl.  etc,  aided. 

Nature  of  assistance. 

nth.... 

A.  Shaw,  jr.,  keeper,  Presqne  Isle 

Prevented  spreading  of  fire  in  vi" 
dnity  of  station. 

I4cht  SUtion,  Pa. 

iith.... 

W.  A.  Burke,  keeper,  Saginaw 

SaUboat;  BarlBeautel, 

Towed  disabled  boat  to  safety. 

Rhrer  Range  Light  Station. 

owner. 

Mich. 

h.    McDonald,    first   assistant 

Assisted  in  rescuing  3  fishermen, 
adrift  on  ice. 

keeper,  B.  C  Towns,  second 

assistant  keei>er.  Port  Austin 

Reef  Ught  SUtioo,  Mich.,  D. 

McDonald,   second   assistant 

keeper.  Detour  light  Station, 

Mich. 

L.    McDonakl.    first   assistant 

GasoUnc  fish  boat;  I.  S. 

Towed  disabled  boat  to  safety. 

keeper,  B.  C.  Towns,  second 

assistant  keeper.  Port  Austin 

Reef  light  Station.  Mich. 

H.  Keondway,  second  assistant 

Motor  boat  Florence 

Do. 

keeper,  Ponrteen  Mik  Point 

light  Station,  Mich. 

A.    McLean,    keeper,    C.    G. 

Launch  Petrel 

Towed  disabled  motor  boat,  adrift 

Wright,      second      assbtant 

in  a  heavy  sea,  to  safety,  and  fttfw 

nishcd  occupanta  food,  fodging. 

Station,  Mich. 

and  dry  ck>thing. 

W.  G.  Marshall,  keeper.  Wind- 

Rescued  man  orom  drowning. 

mill    Pofait    light    SUtion, 

Mich. 

P.  G.  Sommer,  keeper,  Detour 

Launch  Adolph;  Spen- 

Towed disabled  launch  to  safety. 

light  Station,  Mich. 

cer  M.  Hill,  owner. 

F.  Warner,  keeper.  Birch  Point 

Motor  boat:  R.  V.  Dun- 

Recovered disabled  boat,  adrift  In 

Range  lights,  Mich. 

can,  owner. 

violent  gale. 

N.  Al>car,  keei>er.  Prying  Pan 

Tug  Rambler 

Furnished  food  to  passengers  of  tttff 
caught  in  ice  and  brought  pa^ 

IsUmd  light  Station,  Mich. 

sengers  and  mail  ashore. 

Do 

Motor  boat;  M.  J.  An- 
dress,  owner. 

Towed  disabled  boat  to  safety. 

E.    C.    Byrne,    first   assistant 

Motor  boat;  John  Bvans. 

Towed  leaky  boat  to  safety  and  fuf 

keeper.  Point  Iroquois  light 

owner. 

nishcd  occupanta  food  and  lodg^ 

Station,  Mich. 

ing. 

C.  T.  Davis,  kefr>rr.  Copper  Har- 

Canoe  

Furnished  food  and  dry  ftntMno  to 

bor  Range  lights,  Mich. 

man  from  capsized  canoe. 

Mth 

T.  £.  Martin,  assistant  keeper. 

Rescued  from  drowninc  rnan  ttnd. 

Michigan  aty  light  Station, 
Ind. 
T.  J.  Armstrong,  keeper,  Michl- 
gan  City  light  Station,  Ind. 

^^  Wi^*  ^••^'^B      aa'^^aa*     ^ "  ■  ^^  **  a****^     »Mm^^MM     ^tmm^m 

boy  fallen  off  pier. 

^cescned  from  "i*>t iiiny  boy  fallen 

off  pier. 

0.  C.  McCauley,  keeper,  C.  Lon- 

Launch      Phyllis:      J. 

Towed  disabled  boat  with  2  occu- 

Brown, owner.  Scotts 

panta  ashore. 

Squaw  Island  light  Station. 

Point,  iOch. 

Mich. 

J.  H.  SuUivan,  second  assistant 

Motor  boat 

Towed  disabled  motor  boat  Into 

keeper.  White  Shoal  light 

harbor. 

Station.  Mich. 
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District. 

Veasel  or  employees  renderins 
service. 

Vessels,  etc,  aided. 

Nature  of  assistance. 

lath 

E.  H.  Comcll.  keeper;  J.  Fitx- 

Steamer  Peter  Reiss 

Notified  Coast  Guard  and  deUvered 

gerald,  assistant  keeper;  Pot- 

messages  to  stranded  steamer. 

Uwatomie  Light  Station.  Wis. 

Fish  tug  Margaret  Mc- 

Towed  disabled  boat  5  miles  into 

Island  Light  Station.  Mich. 

Cann. 

harbor. 

R.    P.   Wright,   first  assistant 

Launch  Manoiwis 

Assisted  in  rekasfaig  launch,  which 

keeper.  ManiUmoc  I4ght  Sta- 

had  beached. 

Uon,  Wis. 

J.  W.  Barrand.  mate.  R.  Peter- 

son, cook.  Eleven  Foot  Shoal 

into  water  from  the  ice. 

Light  Vessel  No.  60.  Mich. 

L.  Gronning.  laborer   Chicago 
Pierhead   Range  Light  Sta- 

jvCSC^^^Q irOUl  ufOWulX&ff  ^UAIa  jftUiCu 

off  pier. 

tion.  lU. 

W.    Donovan,    first    assistant 

Latmch  Thetis,  dty  of 

Pulled  stranded  laundi  off  break- 

keeper. S.  O.  Thorrien,  labor- 

Chicago. 

water  and  towed  her  to  li^t  sta- 

er.  Chicago  Harbor  Light  Sta- 

tion;  notified  Coast  Guard. 

Uon.  111. 

P.   Sherirlnn,    keeper.   Chicago 

Launch  May 

Furnished  gasoline  to  |a*mrhj,  in 

Harbor  Light  Station.  HI. 

danger  of  drifting  on  breakwater; 
towed  her  to  another  vessel. 

L.  Gronning.  laborer.  Chicago 
Pierhead  Range  Light  Sta- 

Assisted in  rescuing  man  blown  off 

pier  by  wind. 

tion,  ni. 

J.  K.  Robinson,  keeper.  Cahmiet 
Harbor  Light  Station.  IlL 

Rescued  woman  from  drowning. 

J.    H.    Nelson,    first   assistant 

Motor   boat  Sea  GuU. 

Assisted  in  rcnderhif  aid  to  dis- 

keeper. Calmnet  Harbor  Light 

U.  S.  Engineer  DQ>art- 

abled  boat. 

SUUon.111. 

ment. 

E.   C   Sterritt.   keeper.   Twhi 

Motor  boat  Ann  Ella. . . . 

Notified  Coast  Guard,  who  ten- 

River Point  Light  Station. 

dered     assistance    to    disabled 

Wis. 

motor  boat. 

R.  W.  Johnson,  keeper,  M.  Tel- 

Motor  boat  Teal;  Peter 

Towed  disabled  boat,  with  3  men 

gard.   first  assistant  keeper. 

Stormer,  owner. 

aboard,  to  shore,  and  fumisiied 

North  Manitou  Ught  StaUon. 

them  gasoline. 

Mich. 

x6tb 

Tender  Fern 

S.  S.  Admiral  Parragut. 

Removed  passengers  and  assisted 

Pacific  Alaska  Navi- 

in pulling  ground  vessel  dear  on 

gation  Co.,  E.  D.  Hick- 

flood  Ude. 

Twyri^  master. 

D.  0.  Kinyon.  keeper,  Guard 

Motor  boat 

Towed  to  station. 

Island  Ught  Station,  Alaska. 

R.  McKlem.  keeper,  G.  Alexius. 

Pish  trap   Watchman, 

first  assistant  keeper.  J.  C. 

Chilkoot  Cannery. 

and  took  him  to  Haines,  Alaska. 

Jespersen,    second    assistant 

for  medical  treatment. 

keeper.  Eldred  Rock  light 

StaUon.  Alaska. 

D.  0.  Kinyon,  keeper,  Guard 

Latmch  Hoklahl  and 

Furnished  occupants  gasottne. 

Island  Light  Station.  Alaska. 

S.  G.  Olsen.  keeper,  B.  Pecor.  first 
assistantkeeper.CapeHindiin- 

Furnished  shelter,  dothing,   and 

subsistence  to  shipwrecked  and 

brook  Light  Station.  Alaska. 

stormbound  native  maU  carrien. 

S.   P.  Shepard,  keeper,  Mary 

Motor  boat   Retriever; 

Fumished  gasoUne  to  Qccopttits. 

Island  Light  Station.  Aladca. 

Chas.  Baker,  owner. 
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District. 

VcMd  or  employee  rendering 
•enrioe. 

Vessel,  ctc.aided. 

Nature  o£  assistance. 

rfth      . 

Tender  Pern 

Barge   Henry    Villard; 
James     Griffiths     ft 

Ahiska. 

Sons,  owners. 

17th.... 

ColnmbiA  River  Ugbt  VeMd 

Pishing  boat  Nara 

Rendered  assistance  to  boat  con* 

Na  88.  Oregon. 

♦a^wjpg  2  men. 

J.  B.  Thomas,  keeper*  H.  J.  WU- 

T«auncfa 

Towed  disabled  lAimrfi  <>^^t0iT«iiig 

Uams,  assistant  keeper,  Bdiz 

a  men  to  safe  andiorage. 

Hook  ligbt  Station.  WaslL 

L.  A.  Pettersen.  keeper.  West 

Sailboat   Mist:    George 

Towed  disabled  boat  off  rocks  near 

Point  Ui^  Station.  Wash. 

De  Brits,  owner. 

station  to  Ballard,  Wash.,  for  re- 
pairs. 

itth.... 

G.  A.  Cobb,  keeper.  T.  S.  Thom- 

U.S. Submarine  H-3... 

Assisted  in  rcscumg  97  men  from 

son,  assistant  keeper,  Hum- 

vessel ashore. 

boldt  Bay  Fog  Signal  Station. 

CAl. 

t9Ul.... 

Tender  Cohmbine  .  .  .....  ... 

Searched  for  Army  latmch,  lost  off 

Oahu  Island. 

Do 

Sdiooner  Muriel 

Towed  grounded  sdiooner  with  a 

lighters  to  safe  anchorage,  and 

floated  her  by  lightering  cargo. 
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COAST  AND  GEODETIC  SURVEY. 

(Dr.  E.  Lbstsr  Jokbs,  Superintendent.) 

In  my  last  report  the  reorganization  of  the  office  force  of  this 
Bureau  was  mentioned  and  the  need  was  tu^ed  of  an  increase  in 
that  force,  of  more  and  better  equipment,  and  of  a  proper  building 
in  which  to  carry  on  the  work.  These  subjects  are  again  referred 
to  herein. 

By  the  act  of  Congress  approved  May  22,  191 7,  the  officers  of 
the  Coast  and  Geodetic  Survey  were  given  commissioned  rank. 
In  the  same  act  and  by  Executive  proclamation  dated  September 
24,  191 7,  the  steamers  Surveyor,  Isis,  and  Bache  were  transferred 
to  the  service  and  jurisdiction  of  the  Navy  Department,  together 
with  18  officers  and  iii  men.  Twenty  commissioned  officers,  in 
addition  to  those  on  these  ships,  were  also  transferred  to  the 
jiuisdiction  of  the  Navy  Department.  At  the  same  time  29  offi- 
cers, 5  computers,  and  5  draftsmen  were  transferred  by  Executive 
order  to  the  service  and  jurisdiction  of  the  W^  Department. 
The  names  and  rank  of  the  officers  thus  transferred  appear  in 
full  in  the  Executive  order.  (Reference  is  made  to  the  Coast  and 
Geodetic  Survey  Bulletin  No.  28  for  September,  191 7.) 

On  July  19,  191 7,  the  Chinese  Government  Institute  of  Military 
Sin^e3ring  requested,  through  the  American  minister  at  Peking  and 
the  Secretary  of  State,  assistance  for  the  employment  of  an  Ameri- 
can for  the  position  of  professor  of  triangulation  surve3dng.  The 
request  states  that  the  person  appointed  must  be  a  graduate  of 
an  American  university  comrse  covering  the  subjects  stated  below, 
and  adds: 

The  appointee  must  have  had  seyeral  years  experience  in  geodetic  work  in  the 
United  States  Coast  and  Geodetic  Survey  and  must  have  ability  to  teach  higher 
geodesy  with  emphasis  upon  the  theory  and  application  of  geodetic  triangulation 
and  precise  leveling.  He  must  also  be  able  to  teach  the  theory  and  application  of 
the  method  of  least  square  and  of  astronomy,  including  refined  latitude  and  longitude 
civil  engineering. 

Nominations  were  in  due  coiu-se  made  pursuant  to  the  above 
request. 

The  detailed  report  to  me  of  the  Superintendent  of  the  Coast 
and  Geodetic  Survey  gives  an  adequate  picture  of  the  work  of  this 
X98 
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fine  scientific  service.  The  question  is  sometimes  asked  when  the 
work  of  the  Coast  and  Geodetic  Svarvey  will  be  done,  in  the  apparent 
thought  that  it  deals  with  a  fixed  and  settled  condition  which  can 
be  measured  in  a  given  time.  The  answer,  of  course,  must  be  that 
the  work  of  the  Coast  and  Geodetic  Survey  will  be  done  when  the 
rivers  cease  to  flow  and  the  ocean  ctuxents  cease  to  change.  So 
long  as  rivers  bring  silt  to  the  sea  and  coastwise  contours  change 
with  the  tides  and  ocean  cmrents,  just  so  long  will  the  work  of 
this  service  be  required. 

It  is  a  very  unfortimate  fact,  but  it  is  a  fact  to  which  attention 
is  specially  directed  in  Appendix  D  of  this  report,  that  at  the  time 
when  our  coasts  surveys  were  needed  more  than  ever  before,  the 
equipment  for  making  those  surveys  is  smaller  than  it  has  been 
for  years.  It  is  also  unforttmate  that  as  regards  the  vital  wire- 
drag  work,  on  which  alone  dependence  can  be  placed  to  secure 
safety  from  undersea  dangers  on  many  portions  of  our  coasts, 
there  is  no  equipment  whatever  in  the  possession  of  the  Govern- 
ment in  the  way  of  latmches  and  boats  with  which  to  do  the  work. 
Dependence  has  to  be  placed  upon  the  casual  hiring  of  such 
latmches  as  may  be  here  and  there  available,  a  process  always 
costly,  highly  wasteful,  and  sometimes  impossible.  A  case  is  cited 
herein  where  important  wire-drag  work  required  for  the  Navy 
could  not  be  done  because  the  Government  had  not  latmches  of 
its  own  and  no  private  ones  could  be  hired.  It  is  earnestly  hoped 
that  the  repeated  requests  made  to  provide  the  service  with 
launches  in  order  that  the  waste  of  money  might  be  stopped,  upon 
the  one  hand,  and  the  work  certainly  done,  upon  the  other,  may 
be  favorably  heard  at  the  coming  session  of  Congress. 

It  seems  best  to  give  now  an  outline  of  the  field  work  of  this 
service  in  gathering  the  data  requisite  to  make  the  charts  of  our 
coasts  and  to  provide  the  information  for  which  the  service  is  con- 
stantly asked  by  navigators,  engineers,  and  others.  At  the  same 
time  it  is  well  to  refer  to  the  present  state  of  our  knowledge  of 
our  coasts,  and  to  outline  in  a  general  way  what  has  been  done 
and  must  be  done  to  make  our  waterways  safe  for  navigation. 

Plan  of  the  Field  Work. 

In  the  language  of  the  organic  act  creating  the  Bureau,  enacted 
during  the  administration  of  President  Jefferson,  its  purpose  was 
stated  to  be  *  *  *  *' to  cause  a  survey  to  be  taken  of  the 
coasts  of  the  United  States  *  ♦  *  for  completing  an  accurate 
chart  of  every  part  of  the  coasts  within  the  extent  aforesaid." 
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Prom  this  origin  the  work  of  the  Bureau,  as  its  name  implies,  has 
been  enlarged  into  two  distinct  fields  of  activity.  They  are  sur- 
ve3ring  of  the  coasts,  called  hydrographic  surve3rs — ^that  is,  ascer- 
taining the  depths  of  the  coastal  waters — surve3ring  in  the  interior, 
called  geodetic  surveys,  which  consist  of  the  establishment  of  the 
control  or  framework  on  which  all  land  surveys,  Federal,  State, 
mtmidpal,  and  industrial  are  or  should  be  based. 

The  submarine  is  not  the  only  or  the  worst  enemy  to  American 
vessels.  The  pinnacle  rock,  the  coral  reef,  the  newly  formed 
shoal,  the  tmknown  ciurent,  these  have  cost  the  American  marine 
far  more  than  has  the  submarine.  Much  less  than  one-tenth  of  the 
outlay  made  to  defend  agamst  the  undersea  boat  would  make  our 
marine  secure  from  a  far  greater  foe. 

General  Classes  of  the  Coasts. 

The  nature  and  formation  of  the  coast  determines  the  method 
of  making  the  hydrographic  stirveys.  Broadly  speaking,  along  the 
coasts  of  the  United  States  and  their  possessions,  are  found  three 
general  classes  of  shore  formation,  each  presenting  a  different 
problem  to  the  hydrographic  surveyor. 

Atlantic  Coast. 

From  the  eastward  line  of  Maine  to  Sandy  Hook,  outside  New 
York  Harbor,  the  coastal  formation  is  usually  that  of  a  rocky 
bluff,  or  shelving  rocks  extending  to  and  beneath  the  waters, 
strewn  with  bowlders. 

From  Sandy  Hook,  to  the  vicinity  of  Palm  Beach,  Fla.,  the 
shores  are  sandy  without  prominent  bluffs,  shelving  rocks,  and 
detached  bowlders. 

From  Palm  Beach  around  the  shores  of  Florida  to  Cedar  Keys 
coral  reefs  are  characteristic  of  the  coast  line.  Some  of  these  reefs 
take  the  form  of  small  islets,  known  as  "keys";  others  are  sub- 
merged but  reach  so  close  to  the  sturface  that  they  are  grave 
menaces  to  navigation. 

Gulf  Coast 

From  Cedar  Keys  to  the  Mexican  boundary  the  coasts  are  largely 
sandy,  though  presenting  different  characteristics  from  the  sandy 
stretch  between  New  York  Harbor  and  Palm  Beach,  in  that 
immense  sand  bars  have  been  thrown  up  in  places  making  great 
inland  bodies  or  stretches  of  water  through  which  commerce  must 
travel  to  reach  the  Gulf. 
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Porto  Rico  Coast. 

Leaving,  now,  the  continental  United  States,  there  remains 
a  long  stretch  of  shore  lines  touched  by  the  Atlantic  Ocean 
and  the  Caribbean  Sea.  They  are  the  coasts  of  Porto  Rico 
and  the  outl)ang  islands.  Off  these  shores  (with  the  exception 
of  the  north  and  northwest  coasts  of  Porto  Rico,  which  face 
the  open  Atlantic  Ocean)  the  depth  increases  gradually  from  the 
shores  to  the  open  waters,  with  the  result  that  the  bottom  is 
covered  with  coral  growths,  and  the  dangers  to  navigation  are 
the  coral  reefs  as  on  the  coast  of  Florida.  On  the  north  and  north- 
west coasts  of  Porto  Rico  the  shores  are  exposed  to  the  open 
ocean,  the  depths  are  abrupt,  therefore  the  coral  growths  along 
this  stretch  of  the  coast  offer  no  dangers  to  navigation. 

Pacific  Coast 

The  whole  Pacific  shores  of  the  United  States  may  generally 
be  described  as  rocky,  with  here  and  there  stretches  of  beaches 
resulting  from  coastal  degradation. 

Alaskan  Coast 

The  shores  of  Alaska,  from  their  southernmost  point,  at  Dixon 
Entrance,  to  the  neighborhood  of  Bristol  Bay,  are  rocky,  with 
here  and  there  stretches  of  sandy  beach.  Emphasis  must  be  placed 
on  the  precipitous  rocky  shores  of  southeastern  Alaska,  which  con- 
sist almost  entirely  of  elevated  islands  and  peninsulas,  carved  by 
glacial  action,  and  separated  by  narrow  and  steep  fiords.  Here 
was  found  the  inspiration  for  that  term  "pinnacle  rock,"  which 
aptly  describes  the  dangerous  instrument  so  well  designed  by 
nature  to  tear  a  hole  in  a  vessel  and  send  her  to  the  bottom. 

Passing  through  these  waters  the  traveler  sees  on  every  hand 
rugged  mountain  ranges  whose  profiles  present  a  bewildering  con- 
fusion of  sharp,  jagged  peaks  of  various  heights.  Let  him  then 
imagine  these  same  topographic  feattues  duplicated  in  the  waters 
beneath  him,  the  tops  of  the  highest  peaks  appearing  above  the 
surface  in  the  form  of  precipitous  rocky  islets,  those  of  slightly 
less  elevation  rising  to  within  a  few  feet  of  the  surface,  while 
others  still  lower  rise  but  slightly  above  the  bottom. 

With  this  picture  in  mind  we  have  some  conception  of  the 
problem  for  the  hydrographic  engineer  to  discover  and  chart 
these  hidden  dangers  rising  up  from  great  depths  waiting  to  rip 
open  the  bottom  of  the  unfortunate  ship  that  passes  their  way. 
To  make  matters  worse,  the  navigator  who  may  detect  other 
dangers  to  his  vessel  with  some  accuracy  is  without  means  of 
divining  the  presence  of  this  hidden  danger  of  the  sea.  There  is 
no  break  in  the  water,  no  ripple  on  the  surface  above  it.  There 
is  absolutely  no  indication  of  this  hidden  danger. 
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From  Bristol  Bay,  stretching  away  to  the  northeastern  point  of 
Alaska,  the  coast  line  is  composed  of  sand  beaches  and  mud  flats. 
Pacific  Islands. 

Next  we  have  the  coasts  of  the  Hawaiian  and  the  Philippine 
Islands  which  must  be  siu^eyed  by  this  Bureau. 

The  islands  of  each  of  these  groups  came  into  existence  through 
volcanic  action.  Therefore  they  have  usually  abrupt  shores 
which  drop  off  into  great  depths.  The  water  has  a  temperattu-e 
which  promotes  coral  growth  where  great  depths  do  not  occtu". 
There  are  extensive  stretches  of  these  island  shores  where  the  coral 
reefs  require  the  same  close  surveys  that  are  necessary  on  the 
coasts  of  Florida  and  Porto  Rico.  This  is  a  general  statement 
which  suffices  now,  but  the  coasts  of  the  Hawaiian  and  Philippine 
Islands  will  later  be  discussed  in  detail. 

Besides  these  two  main  groups  in  the  Pacific,  there  is  the  small 
island  of  Guam,  of  volcanic  origin,  with  its  shores  and  coral  beds 
to  be  surveyed,  and  on  the  Atlantic  coast  the  newly  acquired 
Vh-gin  Islands  of  the  United  States. 
Panama  Canal  Region. 

There  remain,  before  we  have  completed  a  brief  review  of  the 
coast  lines  that  fall  to  the  lot  of  this  Bureau  to  survey,  two  other 
areas,  one  on  the  Pacific  coast  and  the  other  on  the  Atlantic  coast. 
They  are  the  approaches  to  the  Panama  Canal.  While  these  are 
not  extensive  in  area,  they  are  destined  through  the  great  amotmt 
of  steamship  traffic  that  will  pass  through  the  canal,  to  become  of 
importance  and  will  require  searching  examinations. 

The  approach  on  the  Atlantic  side  presents  no  great  problem. 
There  are  some  coral  reefs  and  here  and  there  beds  of  rocks  pro- 
truding above  the  sediment  from  the  Chagres  River  that  has  in  the 
course  of  time  spread  a  mantle  over  the  hard  bed  of  the  approach 
to  the  canal. 

The  Pacific  entrance  to  the  canal  is  a  more  difficult  problem  for 
the  hydrographic  engineer.  Here  are  f oxmd  conditions  not  unlike 
those  of  southeastern  Alaska,  except  that  the  tmexpected  isolated 
peaks  of  rocks  found  in  the  ocean  bed  at  the  entrance  to  the  canal, 
and  for  a  considerable  distance  seaward,  had  their  origin  in  vol- 
canic activity,  and  the  conformation  of  the  bed  of  this  approach 
permits  a  fairly  accurate  prediction  that  dangers  may  be  found. 

Conditions  of  the  Hydrographic  Surveys. 

To  show  the  problem  which  the  Coast  and  Geodetic  Survey  has 
ever  before  it,  it  is  necessary  to  outline  tlie  present  condition 
of  the  sxuveys  of  the  coasts. 
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An  examination  of  the  surveys  of  any  important  harbor  where 
the  areas  are  tmchangeable  will  show  that  generally  at  least  two 
different  surveys  have  been  made,  each  adequately  meeting  the 
needs  of  the  time  when  it  was  made,  and  each  quite  insuflBcient 
for  the  needs  of  succeeding  times. 

The  deepest  draft  of  merchant  vessels  ranged  from  12  feet  in 
1825  t9  20  feet  in  1850.  These  vessels  were  sailing  ships,  which  in 
order  to  enter  any  harbor  against  an  adverse  wind,  must  beat  back 
and  forth  across  the  harbor.  Therefore,  they  did  not  so  much  re- 
quire one  deep,  clearly  defined  channel  as  the  knowledge  of  anv 
dangerous  shoal  areas. 

From  1850  to  1895  the  draft  of  the  deepest  merchant  vessels 
increased  from  20  feet  to  about  30  feet,  and  most  of  the  commerce 
was  carried  in  steam-powered  vessels  which  could  keep  to  a.  defined 
channel.  The  draft  ojF  merchant  vessels  has  continued  to  increase 
tmdl  now  a  depth  of  40  feet  is  required  for  some  of  them.  See 
illustration  facing  this  page.  Long  ago  the  natural  channels  that 
existed  in  and  to  many  of  the  harbors  have  been  either  deepened  by 
dredging  or  abandoned  and  new  channels  dredged.  One  of  the  im- 
portant problems  now  before  the  hydrographic  engineer  is  to  find, 
both  in  the  deep  channels  and  the  shoaler  areas,  those  obstructions 
which,  consisting  of  isolated  rocks  or  bowlders,  are  of  such  limited 
extent  that  they  have  been  missed  by  all  previous  surveys  made 
with  the  hand  lead  line. 

Inshore  waters,  Canadian  border  to  New  York. — The  coast  of  New 
England  throughout  its  length  presents  practically  one  uniform 
problem  to  the  hydrographic  engineer.  Surveys  of  varying  de- 
grees of  completeness  have  been  made  of  the  entire  area,  and  it  is 
possible  for  navigators  to  select  channels  which  are  apparentiy 
safe.  They  would  be  of  ample  depth  if  it  were  not  for  the  ice- worn 
granite  rocks  of  Maine  and  the  bowlders  deposited  by  the  great  ice 
fields  from  Buzzards  Bay  to  New  York,  which  alike  form  menaces 
to  navigation.  The  lead  line  can  not  find  without  assistance  dan- 
gers of  this  character.  The  wire  drag  alone  is  able  to  locate  all 
these  obstructions. 

Ultimately,  every  bay  and  river  must  be  surveyed  by  this 
method.  For  the  present  it  will  be  necessary  to  continue  the 
practice  of  confining  the  work  to  the  important  channels  and  ap- 
proaches to  the  chief  ports.  Even  this  represents  an  immense 
amount  of  work  necessary  to  be  done  without  delay. 

Offshore  waters,  Maine  to  New  York, — The  Gulf  of  Maine  may 
be  considered  as  lying  to  the  westward  of  meridian  67°  00'  and 
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extending  to  Nantucket  Shoals.  This  entire  area  has  been  sur- 
veyed but  the  siu-veys  are  inadequate.  Not  only  are  the  soundings 
obtained  insufficient  but  many  of  them  are  not  located  cor- 
rectly on  the  charts.  A  good  example  of  this  is  the  discovery  sev- 
eral years  ago  that  only  one  shoal  rock  exists  on  Cashes  Ledge 
where  two  were  charted,  and  that  Sigsbee  and  Ammen  rocks  for- 
merly shown  4  miles  apart  are  really  the  same  rock. 

Extending  eastward  from  Nantucket  Sound  is  an  immense  shoal 
area,  consisting  of  sand  ridges  which  are  shifted  by  the  waves  and 
currents.  Nantucket  Shoals  extend  about  50  miles  offshore,  then 
there  is  a  deep  channel,  and  then  comes  the  great  shoal  area  of 
Georges  Bank,  which  has  several  very  shoal  ridges.  It  is  readily 
seen  that  it  is  important  to  keep  the  channels  surveyed  and  to 
examine  the  adjacent  shoals  to  detect  changes,  but  it  may  be 
asked  what  is  the  use  of  smveying  such  areas  as  Nantucket  Shoals 
which  vessels  are  careful  to  avoid.  It  is  fu-st  necessary  to  be  cer- 
tain that  the  outer  limits  of  these  shoals  are  kept  clearly  defined 
so  that  they  can  be  avoided.  Second,  the  shoals  are  important 
fishing  grounds.  Third,  more  careful  siu^eys  may  develop  safe 
channels  for  coastwise  navigation,  which  are  now  indicated  on 
the  charts  but  are  unsafe  to  use  because  of  incomplete  surveys. 

The  existing  surveys  are  nowhere  adequate  and  are  particularly 
subject  to  wrong  locations  because  of  the  strong  and  variable  cur- 
rents. The  shoals  are  so  numerous  and  the  channels  so  intricate 
that  a  difficult  problem  is  presented  in  their  examination  by  suffi- 
ciently accurate  methods.  There  is  scarcely  any  part  of  our  coast 
where  correct  soundings  are  of  more  importance  than  in  the  ap- 
proach to  New  York  from  the  eastward,  as  all  trans-Atlantic 
steamers  bound  for  that  port  pass  over  this  area.  Many  of  them 
have  to  depend  on  soundings  for  safety.  A  fairly  good  survey  of 
this  area  is  available,  but  additional  work  should  be  done  by 
modem  methods  in  the  portion  out  of  sight  of  land,  so  that  the 
enormous  traffic  will  be  protected. 

Inshore  waters,  New  York  to  Florida  Reefs. — New  York  Harbor 
has  had  a  recent  siuvey,  but  as  it  is  an  area  subject  to  change,  it 
will  require  a  survey,  at  least  in  part,  every  few  years.  There 
have  been  as  many  as  253  changes  required  in  one  year  on  the 
chart  of  New  York  Harbor. 

Along  most  of  the  coast  of  New  Jersey,  the  character  of  the 
bottom  is  such  that  the  exact  existing  depths  should  be  ascertained 
beyond  all  doubt,  particularly  as  shoals  dangerous  to  coastwise 
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traffic  have  been  reported  from  time  to  time.  The  only  reliable 
siu^eys  along  this  stretch  of  coast  have  been  made  in  connection 
with  searches  for  these  reported  shoals.  Eastward  of  Cape  May 
are  shoals  which  need  resurvey. 

Delaware  Bay  has  as  its  marked  characteristic  a  series  of  narrow, 
fairly  deep  channels  separated  by  long  narrow  shoals.  These 
shoals  change.  A  resurvey  is  needed  now  and  one  should  be  made 
every  10  years  in  the  entrance  and  at  longer  intervals  in  the  upper 
bay.  While  dredged  channels  are  maintained  for  most  of  the  dis- 
tance from  the  entrance  of  the  bay  to  Philadelphia,  vessels  of 
moderate  draft  use  the  other  channels.  In  view  of  the  importance 
of  the  cities  at  the  head  of  the  bay  and  on  the  river,  it  is  highly 
important  that  the  needed  survey  of  Delaware  Bay  be  made  so 
that  a  chart  of  the  present  standard  can  be  issued. 

From  Delaware  Bay  entrance  to  Chesapeake  Bay  there  is  a 
succession  of  shoals  and  banks.  Many  of  these  are  buoyed  so 
that  moderate-draft  vessels  may  pass  inside  of  them.  In  such  a 
region  it  is  important  that  the  survey  should  be  correct  and  up 
to  date.  At  only  one  place  has  a  comprehensive  survey  been  made 
and  this  was  the  investigation  of  a  reported  shoal. 

Chesapeake  Bay  and  tributaries  have  been  extensively  surveyed 
in  recent  years  and  a  large  part  of  them  will  not  require  resurvey 
for  many  years.  The  parts  which  need  resiu^ey  are  the  deep  por- 
tions from  Cape  Charles  to  a  point  opposite  Annapolis,  part  of  the 
James  River,  and  the  Rappahannock  and  Susquehanna  Rivers. 

The  entrance  has  been  recently  surveyed  but  another  survey 
will  probably  be  needed  in  10  years. 

From  Chesapeake  Bay  entrance  to  Cape  Hatteras  there  are 
but  few  places  where  the  shoals  extend  far  from  shore.  The 
most  pressing  need  is  that  the  limits  of  these  shoal  areas  be  defined. 

Diamond  Shoals  off  Hatteras  should  be  resurveyed  to  determine 
changes  in  their  extent,  and  particularly  to  obtain  a  knowledge 
of  the  correct  depths  on  the  seaward  side,  so  that  vessels  passing 
too  close  may  be  warned  in  time. 

From  Cape  Hatteras  to  Winyah  Bay,  S.  C,  the  changeable 
area  along  the  coast  is  narrow  and  existing  stu^eys  of  the  adjoin- 
ing area  of  moderate  depth  are  sufficient.  Two  areas  are  excep- 
tions, the  Cape  Lookout  Shoals  and  the  Frying  Pan  Shoals,  to 
which  the  remarks  made  in  r^ard  to  Diamond  Shoals  apply. 

From  Winyah  Bay  to  Femandina,  Fla.,  the  chief  characteristic 
is  the  distance  from  the  shore  to  the  outer  edge  of  the  shoal  banks 
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fringing  it.     Outside  of  these  banks  the  water  is  fairly  deep; 
this  region  has  been  recently  surveyed. 

From  Femandina  to  the  Florida  Reefs  the  area  of  moderate 
depths  narrows  until  at  Palm  Beach  the  distance  to  the  loo-fathom 
ciuve  is  very  small.  The  completed  stirvey  extends  southward 
to  a  little  beyond  St.  Augustine.  South  of  St.  Augustine,  the 
bottom  is  probably  not  subject  to  change  except  as  noted  below, 
and  the  surveys,  while  by  no  means  complete,  are  fair.  Off  Cape 
Canaveral  and  outside  the  southern  half  of  the  Indian  River  there 
are  extensive  banks  and  ridges  in  urgent  need  of  resurvey  and 
which  will  require  resurvey  at  intervals.  Known  depths  of  1 1  to 
1 6  feet  a  long  way  offshore  show  the  need  of  further  siu^eys  to 
make  certain  that  the  shoals  are  correctly  charted. 

From  Jupiter  Inlet  to  Fowey  Rocks  the  deep  water  approaches 
so  close  to  the  shore  that  it  will  be  a  slight  task  to  do  inshore  work 
in  connection  with  the  offshore. 

While  many  portions  of  the  lo-foot  route  from  New  York  to 
Beaufort  have  not  been  recently  surveyed,  so  much  of  it  is  through 
canals  and  through  the  deeper  portions  of  the  bays  and  sounds 
that  it  is  probably  safe  through  most  of  its  length.  As  soon, 
however,  as  the  main  route  is  left  the  defects  of  the  charts  become 
apparent. 

The  through  route  for  launches  following  the  coast  is  in  need 
of  resurvey  for  its  entire  length.  The  main  routes  are  probably 
over  permanent  bottom  through  most  of  the  way,  but  the  number 
of  soimdings  in  many  cases  is  not  sufficient  to  show  exactly  where 
the  most  water  can  be  obtained. 

The  various  inlets  from  sea  to  these  inland  waters  are  subject 
to  constant  change;  usually  this  change  extends  for  some  distance 
inside  and  outside  of  the  inlet.  These  inlets  are  of  such  character 
that  correct  charts  are  impossible  to  maintain,  except  with  fre- 
quent surveys.  Entering  inlets  always  involves  a  certain  amount 
of  tmavoidable  hazard,  but  as  it  has  to  be  done  and  often  tmder 
dangerous  conditions,  the  charts  should  render  all  the  assistance 
possible. 

Offshore  waters,  New  York  to  the  Florida  reefs. — From  New  York 
to  Cape  Hatteras  the  charts  are  only  fairly  good,  by  no  means  good 
enough  to  meet  the  full  needs  of  navigation,  but  this  work  has 
been  postponed,  as  the  need  for  resiu-vey  has  been  so  much  more 
urgent  farther  south.  Up  to  a  few  years  ago  the  offshore  surveys 
from  Cape  Hatteras  to  the  Florida  Reefs  were  almost  incredibly 
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deficient.  This  condition  is  being  remedied  as  rapidly  as  possible 
and  between  Winyah  Bay,  S.  C,  and  St.  Augustine,  Fla.,  the  oflfshore 
work  out  to  the  Gulf  Stream  is  complete. 

It  is  important  that  this  work  be  extended  both  north  and  south 
from  its  present  limits  as  rapidly  as  possible.  With  adequate  funds 
full  advantage  can  be  taken  of  the  seasons,  and  by  working  in  the 
north  in  the  summer  and  south  in  the  winter  the  cost  of  the  work 
will  be  greatly  reduced. 

The  method  of  locating  a  vessel  by  sotmdings  requires  accurate 
charts  of  the  outside  waters  along  all  our  coasts. 

Florida  Reefs  to  Mexican  border. — ^We  know  that  many  imcharted 
rocks  exist  in  the  region  of  the  Florida  Reefs,  but  they  are  so 
numerous  and  the  r^on  is  so  large  as  to  make  it  practically  impos- 
sible to  drag  the  entire  area,  both  because  of  the  time  and  cost 
involved.  There  is  little  navigation  over  the  greater  part  of  this 
area.  Wire-drag  work  is  accordingly  recommended  at  present  only 
where  there  is  navigation  or  where  maneuvering  ground  for  naval 
vessels  is  required,  involving  localities  not  now  used  but  likely  to 
be  useful  when  dragged.  Even  this  minimum  represents  many 
years'  work.  Areas  where  the  cost  of  wire-drag  work  is  prohibitive 
must  be  resurveyed  by  other  methods,  which  will  result  in  finding 
many,  though  of  course  not  all,  of  the  uncharted  rocks.  Some 
areas  are  considered  as  completed  even  if  not  surveyed  by  the 
standard  applied  to  the  more  navigated  regions,  and  the  present 
siu^eys  meet  all  the  present  requirements. 

Northward  of  the  keys  from  Key  West  to  Tortugas  the  doubtful 
area  should  be  wire  dragged.  Florida  Bay  has  an  excellent  sur- 
vey, though  coral  heads  are  likely  to  exist  here  and  there. 

Prom  Cape  Sable  to  Apalachlcola  few  additional  inshore  surveys 
are  needed,  as  the  existing  siu^eys  meet  the  needs  of  existing  navi- 
gation well.  Charlotte  Harbor  and  Tampa  Bay  and  their  ap- 
proaches need  resurveys. 

From  Apalachee  Bay  to  Cape  San  Bias  the  coast  needs  a  resur- 
vey  and  will  need  resurvey  from  time  to  time. 

On  the  Florida  and  Alabama  coast  deep  water  approaches  close 
to  the  shore  and  the  inshore  siuveys  are  considered  complete 
except  in  Pensacola  and  Mobile  Bays.  All  entrances,  however, 
require  frequent  resturveys. 

The  coast  of  Mississippi  and  Louisiana  has  a  large  proportion 
of  changeable  area;  resurveys  are  needed  now  and  will  be  needed 
from  time  to  time  from  Mobile  Bay  to  the  end  of  the  offshore 
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shoals  south  of  Vermilion  Bay.  The  immense  load  of  sediment 
carried  by  the  Mississippi  River  causes  constant  changes  in  the 
Delta. 

Off  the  southern  coast  of  Louisiana  there  is  an  extensive  shoal 
region  which  is  in  need  of  survey. 

The  inshore  waters  along  the  rest  of  the  Louisiana  coast  and 
the  Texas  coast,  with  an  important  exception,  have  deep  water 
fairly  close  to  the  shore  and  no  additional  surveys  are  needed. 
The  exception  is  along  the  eastern  part  of  the  Texas  coast  from 
Sabine  Pass  to  Galveston. 

Sabine  Bank  and  Heald  Bank  have  shoal  depths  at  a  consider- 
able distance  from  the  shore  and  they  should  have  a  thorough 
resiu-vey.    Galveston  Bay  also  needs  resiu^ey. 

Along  the  northern  edge  of  the  Straits  of  Florida  the  soundings 
are  insufficient  and  they  will  have  to  be  carried  out  somewhat 
beyond  the  loo-fathom  curve. 

The  distance  from  the  west  coast  of  Florida  to  the  loo-fathom 
curve  is  nearly  loo  miles.  Over  much  of  this  area  the  depths  are 
moderate  and  the  charts  are  based  on  reconnoissance  surveys  only. 
The  bottom  is  coral  rock  in  many  places  and  projections  may 
arise  sufficiently  near  the  stuiace  to  be  dangers  to  navigation. 

The  loo-fathom  curve  approaches  fairly  close  to  the  Mississippi 
Delta  then  swings  offshore  again  so  that  it  is  about  60  miles  south 
of  Sabine  Pass.  It  then  swings  to  the  southward  in  a  curve  which 
brings  it  within  about  18  miles  of  shore  at  the  Mexican  border. 

This  whole  offshore  area  is  badly  in  need  of  a  thorough  resmvey 
and  there  is  no  other  part  of  the  work  in  offshore  waters  which 
is  so  likely  to  be  productive  in  furnishing  important  changes  in 
existing  charts. 

Pacific  Coast  of  the  United  States. 

Oiu-  western  coast  is  generally  mountainous,  with  few  harbors, 
or  inside  waterways,  and  deep  water  close  to  the  shore. 

The  pmpose  of  surveys  is  to  meet  the  needs  of  vessels  approach- 
ing from  seaward,  and  of  coasting  vessels  and  to  insure  up-to- 
date  charts  of  the  harbors. 

Thick  weather  prevails  much  of  the  time  and  under  these  con- 
ditions the  navigator  must  rely  upon  his  chart  It  is  essential 
that  detailed  surveys  be  made  to  tlie  loo-fathom  ciurve. 

From  the  western  end  of  the  Santa  Barbara  Channel  to  Mon- 
terey Bay  the  surveys  as  a  rule  extend  only  to  the  50-fathom 
curve,  which  lies  but  a  short  distance  offshore.    These  surveys 
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shotild  be  extended  seaward  to  include  the  usual  track  of  coast- 
wise vessels,  which  lies  about  10  miles  from  shore. 

San  Francisco  Bay  is  of  varied  character  of  bottom  and  the 
needed  surveys  vary  to  correspond.  The  outer  approaches  are 
complete  except  near  the  Farallones.  Here  additional  soundings 
are  needed  and  an  investigation  should  be  made  with  the  wire 
drag. 

The  bar  outside  the  Golden  Gate  needs  a  resurvey.  Wire-drag 
work  has  been  carried  through  Golden  Gate  and  inside  both  north- 
ward and  southward  from  San  Francisco  to  the  limits  of  the  rocky 
area.  The  southern  part  of  the  bay  where  the  bottom  is  subject 
to  change  needs  resurvey. 

From  San  Francisco  Bay  to  Point  Arena  a  widely  spaced  system 
of  sounding  lines  has  been  carried  out  to  the  loo-fathom  curve. 
Here  an  additional  amount  of  work,  about  equal  to  that  done,  is 
required  to  complete  the  survey. 

Between  Point  Arena  and  Cape  Mendocino  the  stuveys  extend 
a  uniform  distance  of  6  miles  from  shore,  reaching  depths  varying 
from  50  to  200  fathoms.  Additional  detailed  siurveys  should  be 
made  in  the  vicinity  of  each  cape,  and  between  them  the  work 
should  be  carried  seaward  to  beyond  the  steamer  track. 

From  Cape  Mendocino  northward  to  the  Oregon  boundary  the 
limited  surveys  existing  are  old  and  inadequate.  A  complete 
resurvey  should  be  made  at  once. 

Coiist  of  Oregon. — One  word  describes  the  condition  on  the 
Oregon  coast — unsurveyed.  A  little  work  was  done  years  ago 
south  of  Cape  Blanco  and  near  the  Columbia  River,  but  this  does 
not  extend  out  far  enough  to  be  of  practical  value  to  navigators. 
Elsewhere,  no  surveys  have  ever  been  undertaken. 

Coast  of  Washington. — ^The  statement  just  made  regarding  the 
Or^on  coast  is  true  of  the  Washington  coast.  The  entire  coast 
stands  in  lu-gent  need  of  a  first  survey,  except  in  the  Strait  of 
Juan  de  Fuca,  where  the  present  work  is  adequate.  Willapa  Bay 
and  Grays  Harbor  have  both  been  recently  surveyed,  but  as  both 
are  of  changeable  bottom  resurveys  will  be  required. 

Alaska. 

In  Alaska  waters  scarcely  enough  work  has  been  done  to  tell  us 
how  much  remains  to  complete  the  charts.  The  development  of 
the  coimtry  has  far  outstripped  the  stuveys,  not  only  because  of 
the  few  vessels  and  parties  engaged  in  the  work  but  because  of  the 
great  length  of  coast  and  the  intricate  system  of  channels. 
35418**— COM  1917 14 
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To  appreciate  the  need  of  rapidly  extending  the  surveys  of  these 
waters,  it  must  be  clearly  tmderstood  that  Alaska's  only  connection 
with  the  rest  of  the  world  is  by  water. 

The  amotmt  of  natural  resources  ripe  for  exploitation  has  been 
so  great,  and  the  prize  they  offered  so  tempting,  that  transportation 
could  not  wait  for  the  Government  to  make  tiie  way  safe.  Trans- 
portation, therefore,  went  ahead  and  the  Coast  and  Geodetic  Sur- 
vey, which  should  have  been  the  pioneer,  has  followed  impotently 
behind,  charting  dangers  in  many  places  more  from  reports  of 
vessels  wrecked  on  them  than  from  data  obtained  from  its  own 
services.  As  this  is  written,  the  equipment  of  the  Coast  Svurvey 
for  its  essential  work  is  smaller  than  it  has  been  for  years  past  and 
requests  for  suflBcient  means  to  continue  the  work  have  met  with 
inadequate  response.  Even  if  the  means  were  promptly  given  to 
provide  the  requisite  ships  and  equipment,  it  will  take  years  before 
the  siu-veys  can  reach  a  point  where  they  can  meet  the  needs  of 
commerce. 

In  southeastern  Alaska  the  obvious  need  is  to  complete  the 
wire-drag  work.  Most  of  these  waters  have  been  sotmded;  only 
dragging  is  necessary  to  complete  this  survey. 

For  some  years  past  two  parties  have  been  actively  engaged  in 
dragging  the  main  steamer  route,  and  this  work  is  a  little  more 
than  half  done. 

The  outside  coast  of  the  islands  bordering  on  the  open  Pacific 
and  their  connecting  channels  are  largely  imsurveyed. 

Cross  Sound  to  Prince  William  Sound. — From  Cross  Sound,  the 
northernmost  channel  from  the  inside  waters  to  the  sea,  to  Prince 
William  Sound,  there  is  need  for  surveys  to  insure  the  safety  of 
vessels  approaching  and  passing  the  shore.  In  this  region  the 
charts  are  very  defective  in  the  matter*  of  soundings  and  the  loca- 
tion of  coastal  mountain  peaks  and  headlands  that  are  a  guide  to 
the  navigator. 

Prince  William  Sound  to  Unimak  Pass, — Prince  William  Sotmd 
needs  additional  sotmdings  over  most  of  its  area  and  many  of  its 
branches  need  original  siuvey.  Wire-drag  siu^eys  are  needed 
near  Cape  St.  Elias  and  Middletown  Island. 

The  approaches  to  Cordova  have  been  siurveyed  but  wire-drag 
work  is  needed  to  insure  safety.  This  is  also  true  of  the  approach 
to  Seward. 

Kodiak  Island  waters  need  additional  stu-veys.  From  Kodiak 
Island  to  Unimak  Pass  but  a  small  part  has  been  surveyed  at  all- 
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Aleutian  Islands. — The  Aleutian  Islands  have  little  traffic  and 
are  without  surveys  except  at  Kisks,  Harbor. 

Bristol  Bay. — ^This  is  without  survey  except  in  Nushagak  Bay 
and  Kuskokwim  Bay  and*  River.  The  bottom  is  subject  to  change 
on  account  of  the  large  rivers  and  additional  siu-veys  will  be 
needed. 

Norton  Sound. — ^Additional  survejrs  are  needed  throughout. 

Bering  Sea  and  Arctic  Ocean. — ^Except  in  the  vicinity  of  the 
Pribilof  Islands  and  Port  Clarence  there  are  no  other  existing 
surveys  in  Bering  Sea  or  to  the  north  which  are  of  value. 

Outlying  Islands. 

Porto  Rico. — ^The  stu"vey  of  this  island  was  completed  in  1 910 
except  for  wire-drag  work.  This  is  needed  on  the  south  and  east 
coasts  and  arotmd  Culebra  Island  and  in  Virgin  Passage.  The 
Virgin  Islands  of  the  United  States,  lying  just  east  of  Porto  Rico, 
are  in  need  of  original  survey  and  wire-drag  work  in  the  harbor 
approaches.  The  surveys  here  needed  would  be  in  progress  now 
but  for  the  lack  of  boats  statmch  enough  to  work  in  rough  waters 
under  the  trade  winds. 

Guam. — ^The  present  chart  of  the  island  of  Guam  is  compiled 
from  Spanish  and  British  charts  and  some  harbor  siu-veys  by  the 
United  States  Navy.  No  attempt  at  a  comprehensive  survey  has 
been  made.  A  complete  survey  should  be  made  of  the  harbors 
and  the  surrotmding  waters,  carried  out  to  a  depth  certain  to 
include  all  dangers.  In  these  waters  shoals  rise  abruptly  from 
great  depths.  The  absence  of  soundings  on  charts  does  not  mean 
safety  but  simply  no  surveys. 

Hawaiian  Islands. — ^There  are  only  two  good  harbors  in  these 
islands,  both  on  Oahu  Island.  All  of  the  islands  except  Hawaii 
have  coral  reefs  near  them.  In  the  vicinity  of  Oahu,  Maui, 
Kahoolawe,  and  south  coast  of  Molokai  the  surveys  are  fairly 
complete.  Near  Hawaii  the  surveys  are  very  inadequate  except 
in  Hilo  Bay.  The  west  coast  of  Lanai  and  the  vicinity  of  the  two 
westermnost  islands  Kauai  and  Niihau  are  imsurveyed.  The 
various  channels  between  the  islands  from  Maui  to  Oahu  are 
fairly  well  siu^eyed ;  the  others  are  practically  without  siuvey . 

Panama  Canal  approaches. — ^The  Atlantic  approach  to  the 
Panama  Canal  has  been  surveyed  since  work  started  on  the  canal 
construction.  In  Limon  Bay,  however,  pinnacle  rocks  occiu:  and 
one  of  these  was  struck  by  the  U.  S.  S.  South  Carolina.  All  the 
anchorages  should  be  dragged  and  the  work  should  be  carried  a 
short  distance  outside.     The  Pacific  approach  to  the  canal  has  had 
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a  recent  survey  and  has  been  dragged.  No  further  siuveys  are 
now  needed. 

Philippine  Islands. — ^The  Philippine  Islands  are  composed  of 
not  less  than  3,000  islands  and  islets  covering  an  area  of  approxi- 
mately 115,000  square  miles,  about  the  same  as  that  of  the  five 
New  England  States  and  the  State  of  New  York  combined. 

The  total  length  of  the  general  coast  line  is  approximately 
10,850  miles,  or  about  the  same  as  that  for  the  entire  Atlantic 
coast  of  the  United  States,  including  the  islands.  About  75  per 
cent  of  this  shore  line  has  been  siu^eyed. 

The  imsurveyed  hydrography  covers  a  large  area,  on  account 
of  the  necessity  of  extending  this  work,  in  some  localities,  for 
many  miles  offshore,  and  because  of  the  extensive  area  of  the 
Sulu  Sea.  About  50  per  cent  of  this  class  of  work  has  been 
completed. 

The  triangulation  has  been  carried  over  the  greater  part  of  the 
coasts  of  the  islands.  There  remain  a  few  scattered  places  where 
only  tertiary  triangulation  will  be  necessary,  all  of  the  secondary 
triangulation  required  having  been  completed.  There  is  a  con- 
nected system  over  the  greater  part  of  the  coast  and  the  adjust- 
ment to  a  uniform  datimi  can  proceed  without  interruption. 

It  is  estimated  that  64  per  cent  of  the  entire  work  of  siu^eying 
the  islands  was  completed  at  the  close  of  the  fiscal  year  1917. 

The  imsurveyed  regions  are  as  follows: 

The  northeast  coast  of  Luzon  from  Polillo  Island  northward  to 
Aparri.  The  region  off  the  north  coast  of  Luzon,  including  the 
Babuyan  Islands,  Balintang  Channel,  the  Batan  Islands,  and 
Bashi  Channel. 

The  entire  west  coast  of  the  island  of  Palawan  and  about 
one-half  of  the  east  coast  of  the  same  island. 

The  west  coast  of  Mindanao,  from  Blanco  Point,  south  to 
Zamboanga. 

The  south  coast  of  Mindanao,  from  Pola  Point  to  Malita,  in 
Davao  Gulf. 

The  Sulu  Archipelago  and  the  Sulu  Sea  from  Cuyos,  south  to 
the  limits  of  our  possessions  off  Borneo. 

Geodetic  Work. 

The  situation  in  regard  to  the  geodetic  work  in  the  United  States 
can  be  summarized  as  follows: 

The  primary  triangulation  and  the  precise  leveling  which  have 
been  done  are  excellent  in  quality  and  form  the  basis  from  which 
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Other  primary  triangulation  and  precise  leveling  may  be  extended. 
We  should  have  as  much  more  primary  triangulation  and  precise 
leveling  done  in  the  near  futiu^  as  there  is  now  in  existence.  It 
is  the  more  necessary  that  this  work  be  extended  rapidly  because 
of  the  great  development  going  on  in  the  industries  and  commerce 
of  the  coimtry,  especially  in  the  extension  of  roads,  raihoads, 
river  control,  and  other  public  works.  Hundreds  of  millions  of 
dollars  are  expended  on  roads  alone  each  year  in  the  United  States. 
Each  road  that  is  built  within  an  area  not  covered  by  a  topo- 
graphic map  costs  more  than  if  a  topographic  map  were  ready. 
This  applies  to  all  extensive  pieces  of  engineering  work.  In  order 
that  the  topographic  mapping  of  the  coimtry  may  be  done  accu- 
rately and  economically,  the  primary  triangulation  and  precise 
leveling  should  be  rapidly  extended  into  those  areas  which  are  yet 
to  be  mapped. 

The  lack  of  sufficient  geodetic  work  in  the  form  of  primary  tri- 
angulation and  precise  leveling  is  not  due  to  negligence  on  the  part 
of  anyone,  for  it  is  only  recently  that  engineers  and  surveyors 
have  recognized  the  necessity  for  this  geodetic  control  for  maps 
and  engineering  work  and  have  made  heavy  demands  upon  the 
Coast  and  Geodetic  Survey  to  furnish  it.  With  increased  demand 
upon  the  Survey  for  this  geodetic  work  it  is  naturally  to  be 
expected  that  funds  will  be  provided  to  meet  such  needs. 

The  Siu^ey  realizes  the  necessity  of  publishing  the  results  of 
its  primary  triangulation  and  precise  leveling  that  they  may  be 
readily  available  for  use.  Material  that  is  only  in  manuscript 
form  is  almost  as  valueless  as  if  it  did  not  exist.  The  members 
of  the  Siu^ey  who  work  in  the  division  of  geodesy  at  the  office 
at  Washington  are  almost  exclusively  engaged  upon  fiunishing 
information  principally  to  engineers  and  surveyors  both  in  the 
Government  btueaus  and  in  private  life.  With  increased  activi- 
ties in  the  field  in  extending  primary  triangulation  and  precise 
leveling  there  will  be  needed  additional  mathematicians  and  clerks 
in  the  office  to  compute  and  adjust  the  field  observations  and  pre- 
pare the  results  for  publication. 

Dining  the  latter  part  of  December,  191 6,  a  number  of  letters 
were  sent  to  the  chief  engineers  of  about  150  raihoads  of  the 
country,  asking  whether  mean  sea-level  datum  is  used  by  the 
roads  or,  if  not,  what  datum  is  used  for  their  elevations.  The 
letter  also  asked  whether  the  use  of  arbitrary  datums  by  States, 
cities,  counties,  railroads,  etc.,  was  a  detriment  to  the  progress  of 
the  development  of  the  territory  traversed  by  the  raihoads. 
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Previous  to  sending  out  these  letters  to  the  chief  engineers  of 
raih-oads,  circular  letters  embod)dng  the  same  questions  were 
sent  to  the  chief  engineers  of  a  number  of  large  cities  of  the  country 
and  to  the  engineer  of  each  State.  Many  replies  have  been  received 
and  they  indicate  very  clearly  and  very  strongly  that  mean  sea 
level  should  be  universally  adopted  by  all  surve)dng  and  engineer- 
ing organizations  in  the  country  using  elevations  in  their  work. 
In  order  that  this  may  be  practicable,  it  will  be  necessary  to 
extend  rapidly  the  precise  level  net  of  the  country. 

The  observations  with  pendulums  to  determine  the  value  of  tiie 
intensity  of  gravity  at  places*  in  the  United  States  are  largely  of 
scientific  value.  The  facts  which  this  work  develops  are  of  great 
value  to  geologists  and  others  in  what  may  be  called  world  science. 

The  subject  is  a  new  one  and  the  Coast  and  Geodetic  Siu"vey 
expects  to  make  many  more  observations  with  the  pendulum  and 
continue  its  investigations  relating  to  the  densities  of  the  materials 
of  the  earth. 

Magnetic  Observations. 

WTiile  making  magnetic  observations  was  recognized  a  fimction 
of  the  Coast  Survey  at  the  time  of  its  reorganization  in  1843,  it 
was  not  until  1899  that  it  became  possible  to  undertake  a  syste- 
matic magnetic  survey  of  the  country.  Up  to  1877  the  magfnetic 
work  was  confined  almost  entirely  to  the  Coast  States,  and  was 
in  most  cases  executed  in  conjimction  with  other  branches  of  the 
Survey  work.  Some  observations  were  made  in  the  interior 
States  in  subsequent  years,  but  the  progress  was  very  slow  up  to 

1899. 

The  plan  for  the  magnetic  survey  of  the  United  States  laid  down 
in  1899  provided  for  a  first  general  survey  with  stations  30  to  40 
miles  apart,  to  be  followed  by  a  more  detailed  investigation  of 
regions  where  the  general  survey  indicated  irregular  distribution 
of  the  earth's  magnetism.  The  plan  also  included  the  reoccupation 
at  intervals  of  about  five  years  of  a  sufficient  number  of  "repeat" 
stations  to  determine  the  change  of  the  magnetic  elements  with 
lapse  of  time,  and  the  operation  of  magnetic  observatories  for  de- 
termining in  more  detail  the  changes  in  the  direction  and  intensity 
of  the  earth's  magnetic  field. 

Following  this  general  plan,  the  distribution  of  stations  has  been 
based  largely  upon  the  county  subdivision  of  the  States,  the  idea 
being  to  have  at  least  one  magnetic  station  in  each  county,  so 
that  the  necessary  data  might  be  available  for  the  use  of  the  county 
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surveyors  in  testing  their  compasses.  With  this  end  in  view  most 
of  the  stations  have  been  marked  in  a  permanent  manner  and  the 
true  bearings  of  prominent  objects  have  been  determined.  In 
many  cases  meridian  lines  have  been  established  for  greater  con- 
venience of  the  local  siuveyors. 

About  75  "repeat"  stations  a  year  have  been  occupied.  Mag- 
netic observatories  have  been  in  continuous  operation  at  Chelten- 
ham, Md.,  since  1901 ;  at  Sitka,  Alaska,  and  near  Honolulu,  Hawaii, 
1902;  at  Vieques,  P.  R.,  since  1905;  at  Baldwin,  Kans.,  from  1900 
to  1909;  and  near  Tucson,  Ariz.,  since  1909. 

In  Alaska  the  magnetic  survey  has  gone  on  in  conjunction  with 
other  work  of  the  Bureau,  so  that  the  observations  have  been 
chiefly  on  the  seacoast,  with  a  string  of  stations  along  the  Yukon 
River.  A  general  magnetic  siuvey  of  Porto  Rico,  Hawaii,  and 
the  Philippine  Islands  has  been  completed  and  some  observations 
have  been  made  in  Guam  and  on  the  Canal  Zone. 

In  the  United  States  proper  there  remain  many  locally  dis- 
turbed areas  which  require  investigation,  the  extent  to  whidi  this 
should  be  carried  in  any  particular  case  being  a  question  which 
can  not  be  determined  in  advance.  There  are  other  regions  where 
more  stations  will  be  required  as  they  become  settled.  In  order 
that  the  accumulated  results  may  continue  to  be  of  use,  observa- 
tions at  "repeat"  stations  must  be  made  regularly. 

It  is  important  that  the  five  magnetic  observatories  should  be 
continued  for  many  years,  and  that  magnetic  observatories  should 
be  estabUshed  on  the  Canal  Zone  and  on  the  Island  of  Guam. 

Ocean  Currents* 

No  discussion  of  means  designed  to  safeguard,  navigation  is 
complete  without  considering  the  subject  of  currents,  since  it 
is  to  their  unseen  and  unsuspected  action  that  many  disasters 
are  due. 

To  this  subject  the  Survey  has  devoted  much  attention.  It 
publishes  current  tables  for  a  number  of  localities,  giving  informa- 
tion of  great  value  to  the  navigator.  It  hopes,  however,  to  prose- 
cute the  observations  and  studies  more  vigorously  in  the  future, 
so  that  the  scope  of  the  information  so  furnished  can  be  expanded. 

The  first  important  step  in  this  connection  is  the  securing  of 
hourly  current  observations  at  different  lightships  maintained 
by  the  Bureau  of  Lighthouses  on  the  Atlantic,  Gulf,  and  Pacific 
coasts  to  obtain  data  which  would  be  basic  for  those  localities. 
This  is  the  more  valuable  because  these  lightships  are  stationed 
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near  the  tracks  of  marine  commerce.  However,  before  cmrent 
observations  at  the  lightships  can  be  economically  made  it  will 
be  necessary  to  obtain  legislative  authority  to  expend  ftmds  for 
the  moderate  additional  remtmeration  of  the  lightship  crews  while 
doing  the  work. 

Need  for  Vessels. 

Omitting  the  equipment  for  surveys  in  the  Philippines,  where 
vessels  and  f imds  are  supplied  in  part  by  the  Philippine  Govern- 
ment, this  Bureau  has  a  fleet  of  only  eight  vessels  for  siu-veying 
the  Atlantic  and  Pacific  coasts  and  the  Gulf  shores  of  the  conti- 
nental United  States,  the  waters  of  Alaska,  Guam,  Porto  Rico, 
Hawaii,  Virgin  Islands,  and  the  Panama  Canal  approaches.  A 
description  of  these  vessels,  their  condition  and  suitability  for 
survey  work  is  given  elsewhere. 

While  for  this  enormous  task  eight  vessels  are  available  (six 
steamers,  one  barkentine,  and  one  schooner),  we  shall  find  if  we 
examine  into  the  condition  of  these  vessels  that  they  are  not  the 
adequate  equipment  that  even  their  small  number  would  indicate. 
Just  one  of  these  ships,  the  Surveyor,  is  suitable  for  work  in  all  kinds 
of  weather.  She  is  the  best  equipped  of  all,  having  been  designed 
and  constructed  for  the  purpose.  She  can  work  in  rough  waters, 
endure  the  roughest  seas,  and  has  fuel  capacity  to  enable  her  to 
remain  at  sea  for  a  protracted  period.  Appendix  D,  attached  to 
this  report,  gives  in  detail  the  facts  concerning  the  vessels  of  the 
Coast  Survey  fleet. 

Inadequate  as  they  are  for  the  enormous  task  imposed  upon 
them,  three  of  them — ^the  Surveyor,  the  Isis,  and  the  Bache — are, 
when  this  report  is  written,  in  the  service  of  the  Navy,  helping 
to  win  the  war. 

Because  of  this  inadequate  equipment  no  concerted  scheme  of 
surveying  work  for  our  waters  can  be  put  into  effect.  We  have 
to  dissipate  appropriations  hither  and  yon,  making  detached 
surveys,  often  emergency  stu^ejrs,  as  industry  and  commerce 
develop  in  one  or  other  place  and  circumstances  call  for  oiu-  aid. 
Since  we  are  building,  as  this  report  is  written,  hundreds  of  vessels 
for  our  merchant  marine,  it  is  evident  that  the  means  provided 
for  sea  stuvejring  are  hopelessly  outclassed  and  that  at  the  time 
when  these  surveys  are  needed  more  than  ever  before  in  the 
country's  history,  the  equipment  for  doing  the  work  is  least. 

From  the  standpoint  of  insurance,  the  appropriations  expended 
by  this  Bureau  in  providing  nautical  data  for  use  in  making  nau- 
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tical  charts  is  probably  the  least  expensive  of  any  Government 
venture.  There  were,  during  the  past  fiscal  year,  expended  by 
this  Bureau  in  making  hydrographic  siu-veys  of  our  Atlantic, 
Pacific,  and  Alaskan  coasts  $210,410  for  field  expenses,  while  over 
these  waters  during  that  period  I  am  advised  that  excluding  coast- 
wise trade  $8,089,314,107  in  value  of  property  was  carried  by  water. 
There  are  many  commercial  activities  in  Alaskan  and  other  waters 
awaiting  the  day  when  we  can  make  the  siuveys  and  issue  charts 
containing  sufficient  data  to  enable  vessels  to  safely  navigate  those 
waters.  But,  until  we  have  the  adequate  number  of  vessels  and 
funds  for  carrying  on  this  work,  the  full  development  of  the 
country  will  be  retarded. 

Government-Owned  Launches  Needed. 

Last  year  the  Department  m-ged  an  appropriation  for  the  pur- 
chase of  launches  for  this  Biueau  for  use  in  wire-drag  work  and 
inshore  surveys.     This  need  still  remains. 

Because  of  the  fact  that  there  are  no  funds  appropriated  for 
the  purchase  of  these  power  launches,  they  have  been  rented  from 
private  parties. 

Past  experience  has  shown  conclusively  that  the  rental  which 
the  Government  must  pay  each  season  for  chartered  launches 
amotmts  to  an  average  of  one-fifth  of  their  cost.  In  other  words, 
5  years  rental  would  ptuchase  the  boats  outright.  As  the  average 
life  of  such  launches  is  at  least  10  years,  the  Government,  by 
building  its  own  boats,  could  get  10  years  of  service  for  5  years 
rental. 

Launch  rentals  are  high  for  the  following  reasons: 

1 .  Owners  of  launches  that  have  never  been  used  for  wire-drag 
work  are  tmfamiliar  with  conditions,  and  have  no  means  of  esti- 
mating the  probable  cost  of  repairs  or  deterioration. 

2.  The  risk  of  loss  or  damage  must  be  assumed  by  the  owner, 
though  he  has  no  voice  in  the  matter  of  how  and  when  the  launches 
will  be  used,  and  insurance  rates  are  high,  especially  in  Alaska. 

Launches  suitable  for  wire-drag  work  are  scarce  at  any  price  for 
the  following  reasons: 

1.  Pleasure  launches  usually  have  enough  power  for  the  work 
but  their  hulls  are  too  weak. 

2.  Fishing  and  working  launches  are  generally  of  sturdy  con- 
struction but  are  usually  low-powered. 

3.  It  is  impracticable  to  use  launches  with  two-cycle  engines 
for  wire-drag  tenders,  but  launches  of  a  suitable  size  equipped 
with  four-cycle  engines  are  few  in  number. 
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There  is  this  further  thing  to  be  said  about  renting  launches  for 
wire-drag  work.  There  are  localities  in  which  the  wire-drag  work 
must  be  done  where  launches  can  not  be  hired  for  the  purpose 
because  they  are  not  there  to  be  hired.  This  is  true  of  the  coral 
reef  waters  of  Porto  Rico .  Likewise,  the  few  latmches  available 
near  Key  West  are  wholly  unsuited  for  wire-drag  work.  The 
launches  used  in  the  wire-drag  work  in  southeast  Alaska  have  all 
had  to  be  transferred  hundreds  of  miles  from  Seattle  to  their  work- 
ing groimds  for  none  suitable  for  the  work  were  locally  available. 
(This  subject  is  discussed  more  in  detail  in  Appendix  D.) 

Crews  of  Vessels. 

Another  need  in  connection  with  the  hydrographic  work  is  to 
remedy  the  situation  with  regard  to  crews  on  the  vessels  of  the 
Coast  and  Geodetic  Survey,  which  has  long  been  a  serious  one,  and 
this  year  became  so  acute  that  a  number  of  the  vessels  had  to  be 
laid  up  as  a  result  of  the  impossibility  of  getting  and  keeping  suf- 
ficient men  to  enable  them  to  operate  efficiently.  This  subject  is 
treated  at  length  in  Appendix  E. 

As  the  matter  now  stands,  however,  not  only  are  the  vessels  of 
the  Coast  Siuvey  insufficient  in  numbers  for  the  work  and  inade- 
quate because  of  their  condition,  but  it  is  not  possible  to  use 
them  all  continuously  because  at  the  wages  the  service  has  been 
permitted  to  pay,  men  can  not  be  had  capable  of  doing  the  work 
well. 

Need  for  Higher  Salaries  for  the  Hydrographic  and  Geodetic 
Engineers. 

In  the  report  for  191 6  several  tables  and  one  diagram  were 
shown,  which  contained  data  in  regard  to  the  compensation  of 
the  hydrographic  and  geodetic  engineers  of  the  Coast  and  Geo- 
detic Smvey,  as  compared  with  the  compensation  of  other  engi- 
neers in  the  Government  service  and  in  private  life. 

The  appropriation  for  the  fiscal  year  191 8  made  a  slight  in- 
crease in  the  average  compensation  of  the  hydrographic  and  geo- 
detic engineers  but  there  is  still  the  necessity  for  further  increase 
in  order  that  the  positions  may  be  made  sufficiently  attractive  to 
draw  young  engineers  and  to  hold  them  after  they  have  been  in 
the  Survey  a  few  years  and  have  become  familiar  with  our  opera- 
tions and  methods. 
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Office  Needs. 

Clerical  force.^-The  following  are  needed: 

1 .  Increase  in  number  of  clerks. 

2.  Increase  in  entrance  salary  for  clerks. 

In  the  report  of  the  Bureau  for  1916  emphasis  was  laid  on  the 
fact  that  the  work  is  greatly  handicapped  because  of  the  lack  of 
clerical  help.  It  was  also  explained  that  though  there  are  40 
clerks  in  the  Bureau,  so  many  are  assigned  to  special  duties  that 
those  really  doing  clerical  work  are  but  25  in  number.  Condi- 
tions in  this  respect  are  as  they  were  last  year.  The  work  of 
many  divisions  in  the  office  is  seriously  handicapped  because  of 
the  lack  of  clerical  help.  In  some  of  the  divisions,  because  this 
clerical  work  must  be  done,  it  has  been  necessary  to  assign  other 
employees  to  it  with  the  result  that  high-salaried  technical  em- 
ployees are  performing  duties  that  a  clerk  at  less  salary  could  do 
better. 

The  entrance  salary  for  clerks  in  this  Bureau  is  $720  per  annum. 
There  are  six  positions  at  this  salary.  From  the  fact  that  entrance 
salaries  are  higher  in  most  other  bureau  and  departments,  a 
derk  that  comes  to  this  Bureau  at  $720  per  annum  only  remains 
long  enough  to  qualify  for  a  better-paying  position  in  another 
bureau  or  department. 

Lithographic  draftsmen  and  plate  printers. — Salaries  for  the 
printers  in  this  Bureau  are  imusually  low  and  we  must  obtain  better 
salaries  in  order  to  retain  competent  men  in  the  service.  OiU" 
lithographic  draftsmen  receive  only  from  $1 ,200  to  $1 ,400,  as  com- 
pared to  the  $1,380  to  $2,100  paid  in  the  United  States  Geological 
Survey.  Our  lithographic  transferrers  are  paid  $1,000  to  $1,200, 
while  in  the  Geological  Survey  they  receive  up  to  $1,920. 

Plate  printers  in  the  Coast  Survey  are  paid  $1,200  per  annum. 
In  the  Bureau  of  Engraving  and  Printing  they  earn  from  $3.07  to 
$9.97  per  day. 

The  great  disparity  between  the  salaries  paid  in  this  Bureau 
and  the  higher  salaries  paid  in  other  technical  btu^eaus  has  made 
our  service  a  training  school  for  other  departments.  They  have 
drawn  on  us  liberally.  This  is  complimentary,  but  costly  and  dis- 
couraging. 

Instrument  makers, — ^The  art  of  constructing  and  repairing 
instruments  and  apparatus  used  by  geodesists,  astronomers,  and 
others  engaged  in  the  work  of  the  Coast  Survey  is  one  requiring 
years  of  training,  and  at  least  elementary  knowledge  of  mathe- 
matics, mechanics,  physics,  etc. 
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The  work  is  never  specialized,  such  apparatus  never  being  pro- 
duced in  numbers.  Each  artisan,  therefore,  must  be  fidly  skilled 
in  all  branches  of  the  profession. 

The  instrument  makers  of  the  Coast  Survey  have  been  much 
underpaid,  as  compared  with  employees  in  practically  all  the 
crafts  short  of  mere  factory  hands  and  laborers  in  civil  life,  for 
many  years  prior  to  the  present  war.  Under  conditions  now 
prevailing  they  can  be  expected  to  remain  in  their  positions  only 
as  various  private  reasons  prevent  them  from  accepting  better 
salaries  elsewhere. 

For  several  months  past  it  has  been  impossible  to  fill  a  vacancy 
in  our  force  of  instrument  makers  at  $i  ,200  per  annum. 

Need  for  additional  draftsmen, — In  the  last  aimual  report  of  the 
Superintendent  of  this  Bureau  it  was  stated  that  the  need  of 
additional  draftsmen  is  more  pronoimced  than  ever  before.  As 
no  more  draftsmen  have  since  been  provided,  this  statement  is 
still  true,  but  the  situation  is  made  worse  by  the  accumulation  of 
another  year's  results  to  be  handled  by  an  inadequate  force  already 
in  arrears. 

The  impression  that  prevails  to  a  large  extent  that  when  the 
field  results  are  received  in  the  office  they  need  little  more  than 
fine  penmanship  to  make  them  ready  for  publication  is  not  correct. 
In  most  cases  the  plotting  and  verification  of  the  results  of  a 
hydrographic  survey  requires  as  much  time  by  an  expert  in  the 
office  as  is  required  in  the  actual  sounding  in  the  field.  In  wire- 
drag  surveys  the  office  work  consumes  the  more  time.  Nor  is  the 
field  sheet,  when  completed,  in  a  form  suitable  for  publication. 
In  fact,  a  chart  contains  the  information  compiled  from  a  number 
of  field  sheets,  both  hydrographic  and  topographic.  The  selection 
of  the  proper  soundings  to  adequately  represent  the  imder-water 
feature  of  the  chart,  to  emphasize  the  important  features  on  land, 
and  to  generalize  the  less  important,  is  the  work  of  an  expert 
who  has  had  years  of  training  based  on  a  thorough  technical 
education.  The  lack  of  a  sufficient  niunber  of  draftsmen  is  one 
of  the  most  serious  hindrances  to  the  prompt  preparation  of  charts 
that  the  Survey  now  has  to  deal  with,  and  it  is  essential  that  this 
situation  be  relieved  as  soon  as  possible. 

The  need  for  an  office  building. — By  scruptdous  care  the  officers 
of  the  Coast  and  Geodetic  Survey  maintain  the  buildings  in  which 
that  service  is  inclosed  (one  can  not  truly  say  housed)  in  excel- 
lent physical  and  sanitary  condition.    The  old  structures  are 
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not  really  worth  the  paint  and  the  labor  bestowed  upon  them. 
In  good  private  or  corporate  practice  they  would  have  been  sold 
to  wreckers  long  ago.  It  is  not  necessary  to  repeat  what  has 
been  said  and  illustrated  so  often  before.  Reference  is  made  to 
page  156  of  my  report  for  1915  and  page  175  of  my  report  for 
1916,  where  illustrations  and  diagrams  are  foimd.  Whatever 
is  done  upon  these  buildings  to  mitigate  their  imfitness  for  the 
use  to  which  they  are  put  is  wasted  upon  them.  Economy  would 
get  rid  of  them  without  delay.  To  house  a  business  enterprise 
in  such  buildings  wotdd  be  a  joke  if  it  were  not  a  tragedy. 
They  stand  directly  across  the  streeet  from  the  office  building  of 
the  House  of  Representatives.  There  could  not  be  a  sharper 
contrast  than  between  these  structures  which  thus  almost  adjoin 
one  another.  If  through  some  imhappy  fate  the  Members  of  the 
House  were  obliged  to  walk  once  from  top  to  bottom  and  between 
the  imrelated  group  of  structures  which  house  the  Coast  and  Geo- 
detic Sm^ey,  fiuther  argument  would  be  uimecessary.  Good 
sense  and  sound  judgment  would  come  to  the  rescue  and  the  waste 
arising  from  the  use  of  structtu-es  wholly  unfit  for  the  purpose 
would  speedily  cease. 

If  the  Commerce  Building,  for  which  land  was  purchased  seven 
years  ago,  is  soon  to  be  built,  the  Coast  and  Geodetic  Survey 
ought  to  be  included  in  it  in  quarters  specially  designed  for  its 
particular  work.  If  that  building  is  not  to  be  built,  then  a  new 
structtu-e  on  the  present  site,  which  is  amply  large  for  the  pmpose 
but  not  all  used,  should  be  provided  at  the  earliest  opportimity. 
It  is  sheer  waste,  and  nothing  other  than  waste,  to  keep  the  present 
structures  in  service. 

Under  date  of  January  10,  191 7,  the  Surgeon  General  of  the 
Public  Health  Service  advised  that  Sm-geon  B.  S.  Warren  had 
submitted  a  report  from  which  the  following  is  taken: 

With  the  exception  of  the  new  printing  division  building,  none  of  the  buildings 
occupied  by  the  Coast  and  Geodetic  Survey  are  well  adapted  for  the  purposes  for  which 
they  are  now  used.  With  the  exception  named,  the  buildings  were  originally  con- 
structed for  dwelling  and  hotel  purposes,  and  the  arrangements  are  not  at  all  suited 
to  the  requirements  of  the  Coast  and  Geodetic  Survey.  A  large  number  of  the  rooms 
are  now  so  completely  filled  with  desks,  cases,  racks,  and  the  like,  that  there  is  scarcely 
room  for  the  present  occupants,  and  when  the  field  officers  come  in  to  prepare  their 
reports  there  is  considerable  overcrowding.  It  is  di  fficult  to  see  how  the  present  clean- 
ing force  keeps  the  building  in  as  good  a  condition  as  it  was  found.  The  improve- 
ment in  the  building  since  my  last  inspection  is  remarkable.  There  has  been  a 
general  renovation  of  most  of  the  building.  The  rooms  have  been  painted,  there 
have  been  new  floor  coverings,  and  much  modem  sanitary  furniture  has  been  installed. 
With  all  this,  however,  it  is  practically  impossible  to  keep  many  parts  of  the  building 
in  proper  condition  owing  to  the  nature  of  the  building  and  the  ftuniture  demanded 
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in  this  kind  of  tedinical  work.  The  special  character  of  much  of  the  work  (that  oi 
drafting  and  engraving)  requires  an  unusual  character  of  light.  The  men  engaged 
in  this  kind  of  work  are  necessarily  subjected  to  an  imusual  use  of  their  eyes,  and  their 
efficiency  and  output  depend  upon  preventing  imnecessary  eye  strain. 

Attention  is  again  invited  to  the  lavatory  facilities  which,  for  the  most  part,  are 
lacking  throughout  the  building.  As  a  result,  there  are  a  number  of  old-fashioned 
washstands,  washbowls,  and  pitchers  in  common  use  throughout  the  building.  It 
is  hardly  necessary  to  point  out  that  such  common  use  is  a  possible  method  of  trans- 
mission of  disease. 

The  only  remedy  for  many  of  the  existing  conditions  is  to  find  a  building  suitable 
for  this  special  character  of  work.  For  some  time  modem  business  men  have  realized 
that  the  efficiency  and  output  of  an  establishment  depends  upon  proper  environment 
and  are  now  spending  large  sums  in  this  direction,  and  consider  such  expenditures 
"good  business." 

The  progress  of  the  work  of  the  Coast  and  Geodetic  Survey  is 
greatly  retarded  by  its  unsuitable  quarters.  The  condition 
remains  imchanged  except  that  it  is  growing  worse  as  field  records 
accumulate  and  ofl5ce  work  increases  in  the  effort  to  meet  the 
larger  demands  placed  upon  it  by  a  growing  fleet  and  an  increasing 
commerce. 

A  greater  measiue  of  protecting  the  valuable  records  of  the 
Coast  and  Geodetic  Survey  against  loss  or  damage  by  fire  has  been 
secured  by  the  appropriation  made  in  the  act  approved  October 
6,  191 7,  for  $1 2,000  for  a  sprinkler  system.  There  is  a  question 
whether  this  may  not  substitute  a  minor  water  risk  for  a  major 
fire  risk,  but,  in  the  absence  of  an  archives  building,  a  fireproof 
vault,  or  a  new  building  for  the  Coast  and  Geodetic  Survey,  or  the 
Department  of  Commerce,  in  which  the  records  can  be  securely 
kept,  this  seems  the  best  thing  available. 

The  printing  facilities  of  the  service  have  been  greatly  improved 
by  the  addition  of  another  press  with  an  offset  attachment.  This 
alone  permits  us  to  handle  the  large  orders  for  charts  from  the 
Navy  and  from  the  growing  merchant  marine  with  something 
approaching  adequate  speed. 

General  Summary  of  Operations — ^Vessels  and  Parties. 

Atlantic  coast. — ^The  steamer  Bache  was  employed  on  offshore 
hydrography  on  the  coast  of  Georgia,  and  on  the  approaches  to  the 
Savannah  River;  on  revision  work  from  Cape  Henry  to  Sewall 
Point. 

The  steamer  Hydrographer  was  engaged  in  siuveys  of  the  coast 
of  the  Delta  of  the  Mississippi  River;  on  resurvey  of  the  inland 
waters  from  Lake  Pontchartrain  to  Mississippi  Sound  and  as  far 
east  as  Pascagotda. 
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The  Steamer  Isis  was  employed  in  oflfshore  smveys  on  the  coast 
of  Florida,  and  on  the  approaches  to  Hampton  Roads,  Va.  Both 
the  Isis  and  B<u:he  were  laid  up  at  Norfolk,  Va.,  for  several  weeks 
before  the  close  of  the  fiscal  year,  on  account  of  lack  of  funds  for 
field  expenses. 

The  schooner  Matchless  completed  the  resurvey  of  the  east  side 
of  Pamlico  Sound  from  Ocracoke  Inlet  to  the  vicinity  of  Cape 
Hatteras;  also  a  number  of  important  tributaries  to  Albemarle 
Sotmd. 

Wire-drag  surve)rs  were  made  of  the  northeasterly  approach  to 
Boston.  Current  observations  and  chart  revision  work  were  done 
in  conjimction  with  the  wire-drag  work. 

Wire-drag  party  No.  2  made  surveys  between  Plymouth  and 
Cape  Cod  Canal;  in  Block  Island  Sound  in  the  vicinity  of  Montauk 
Point  including  Gardiners  Bay;  the  revision  of  the  survey  of  Fort 
Pond  Bay  was  made.  This  party  also  made  wire-drag  siu^eys  in 
the  approaches  to  Narragansett  and  Buzzards  Bays. 

A  comprehensive  tide  and  current  siu-vey  was  made  of  Long 
Island  Sound  from  Execution  Rocks  to  New  Haven. 

A  revision  party  covered  the  inshore  hydrography  from  Nor- 
walk  Island  to  Block  Rock  Harbor,  and  from  Eatons  Neck  to  Oak 
Neck  Point,  including  Huntington  and  Oyster  Bays. 

Revision  surveys  for  the  location  of  prominent  natural  objects 
and  building  and  locating  tall  hydrographic  signals  were  made  on 
the  coast  of  Georgia  and  Florida. 

The  field  revision  of  the  inside  route  pilot  from  New  York  to 
Key  West  was  completed  on  July  13,  191 7. 

At  the  request  of  the  Navy  Department  the  speed  trial  course 
at  Provincetown,  Mass.,  was  verified,  the  ranges  shifted,  and  new 
beacons  erected. 

Subofl5ces  were  maintained  at  New  York  and  Galveston,  each 
in  charge  of  an  officer  of  the  Survey.  In  addition  to  the  usual 
work  the  officer  at  Galveston  cooperated  with  the  Steamboat- 
Inspection  Service  by  examining  seamen  for  certification  in  com- 
pliance witli  the  seamen's  act. 

Field  work,  Pacific  coast — ^A  shore  party  made  a  topographic 
resurvey  of  San  Diego  Bay.  A  comprehensive  tide  and  cmrent 
siuvey  was  made  of  Puget  Soimd  south  of  Seattle.  A  revision 
was  made  of  the  triangulation,  topography,  and  hydrography  in 
the  immediate  vicinity  of  Seattle.  A  resurvey  was  made  of  the 
west  side  of  San  Francisco  Bay;  a  wire-drag  survey  was  also  made 
of  San  Francisco  Bay  and  the  Golden  Gate. 
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The  triangulation  and  topography  m  the  vicinity  of  Port 
Orchard,  Wash.,  was  revised. 

Wire-drag  party  No.  3  made  a  survey  in  the  vicinity  of  Puget 
Sound  Naval  Station  and  of  the  principal  channels  leading  to  it. 

A  field  revision  was  made  of  the  Pacific  Coast  Pilot.  In  the 
course  of  this  revision  a  special  study  was  made  of  the  conditions 
affecting  navigation  along  the  coast  of  California,  Oregon,  and 
Washington. 

Currents  were  observed  in  Richs  Passage,  Puget  Sound,  at  the 
request  of  the  Navy  Department,  and  the  submarine  trial  course 
at  Port  Townsend  was  verified. 

Field  work,  Alaska, — ^The  steamer  Patterson  was  employed  in 
southeast  Alaska  on  the  stirvey  of  the  passages  leading  south- 
ward from  Sumner  Strait,  the  entrance  to  Cross  Sotmd,  and  the 
outer  coast  of  Chicagof  Island. 

The  Explorer  was  on  a  comprehensive  survey  of  the  outer  coast 
from  Cape  Muzon  to  Meares  Passage,  southeast  Alaska. 

The  steamer  Taku  was  engaged  on  stuveys  in  Prince  William 
Sotmd  and  tributaries,  Alaska.  On  August  29,  1917,  she  was 
examined  by  the  United  States  local  inspectors  of  steam  vessels, 
who  reported  fully  upon  her  condition.  In  consequence  of  this 
report,  the  Bureau  on  September  29  recommended  that  the  Taku 
be  condemned  and  sold.  This  recommendation  has  been  ap- 
proved. 

The  steamer  Yukon  has  been  laid  up  at  King  Cove,  Alaska, 
during  the  entire  year  for  lade  of  officers  and  fimds  for  field 
expenses  and  repairs. 

Two  wire-drag  parties  were  employed  in  making  wire-drag 
surveys  in  southeast  Alaska.  Wire-drag  party  No.  3  began  work 
in  Clarence  Strait  and  carried  the  surveys  to  connect  up  with 
the  previous  year's  work.  Work  was  done  in  Eaton  Sound  and 
Kashevarof  Passage  was  completed.  Chicagof  Pass  and  a  part 
of  Stikine  Strait  were  smveyed. 

Wire-drag  party  No.  4  worked  in  Sumner  Strait,  Clarence 
Strait,  and  along  the  channel  between  Mitkof  Island  and  Zarembo 
Island  to  the  entrance  of  Eastern  Passage.  Eastern  Passage  and 
Blake  Channel  were  dragged  and  the  work  was  extended  through 
Bradfield  Canal  and  the  main  channel  of  Ernest  Sotmd  to  Point 
Peters  on  the  south  end  of  Deer  Island. 

Field  work,  Philippine  Islands. — ^The  work  of  the  Survey  in  the 
Philippines  is  carried  out  imder  the  direction  of  an  officer  of  the 
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Coast  and  Geodetic  Survey  who,  acting  under  the  authority  of  tiie 
Superintendent,  makes  the  plans  for  the  works,  issues  the  detailed 
instructions  for  the  work  to  field  parties,  and  also  has  charge  of  the 
suboffice  at  Manila. 

There  are  five  steamers  at  work  on  coast  siu-veys  in  the  Philip- 
pines. 

The  steamer  Pathfinder  was  engaged  on  general  surveys  in  the 
vicinity  of  Balabac  and  at  Polillo  Island. 

The  steamer  Fathomer  made  siu^veys  of  the  Busuanga  Islands, 
the  principal  work  being  laimch  and  ship  hydrography. 

The  steamer  Romblon  was  employed  on  surveys  of  the  Cuyo 
Islands  and  at  the  south  end  of  Palawan  Island. 

The  steamer  Marindiique  continued,  from  last  year,  the  surveys 
on  the  east  coast  of  Palawan  Island,  including  combined  opera- 
tions in  Green  Island  Bay  and  vicinity.  The  inshore  hydrography 
and  the  topography  of  Cambari  Island  and  some  topography  on 
Dumaran  Channel  were  finished.  Several  uncharted  reefs  and 
shoals  were  foimd  in  this  locality. 

Assistance  rendered  in  saving  life  or  property. — On  August  17, 
1 91 6,  the  officers  and  crew  of  the  steamer  Patterson,  C.  G.  Quillian 
commanding,  assisted  in  reviving  five  men  of  the  crew  of  the 
cannery  tender  Mary  Moloney,  who  had  been  asphyxiated,  pre- 
sumably by  gasoline  ftunes. 

On  October  21,  1916,  the  steamer  Marinduque,  A.  M.  Sobieralski 
commanding,  took  the  small  schooner  Florence  in  tow  at  Araceli, 
Palawan.  She  was  in  distress  with  sails  blown  away,  part  of  the 
rigging  gone,  and  food  and  water  low.  Although  the  Marinduque 
was  short  of  coal  she  towed  the  Florence  to  Coron  and  took  the 
captain  to  Manila. 

The  rescue  from  drowning  by  a  boat  from  the  steamer  Bache, 
Paid  C.  Whitney  commanding,  of  a  seaman  who  had  fallen  over- 
board from  the  British  steamship  Kelvinbrae  is  commended  by 
the  Department  in  a  letter  dated  March  30,  1917.  The  rescue 
was  accomplished  at  a  time  when  it  was  very  dark  and  in  face  of  a 
high  wind  and  strong  flood  tide. 

On  April  28  the  steamer  Isis,  G.  1 .  Rude  commanding,  bound 
up  the  St.  Johns  River,  Fla.,  assisted  in  putting  out  a  fire  on  the 
steam  schooner  Rosalie  Mahoney,  beached  on  the  east  side  of  the 
river.  The  I  sis  went  alongside  the  Rosalie  Mahoney  and  for  three 
hours  used  her  fire  hose  and  crew  to  assist  in  getting  the  fire  imder 
control. 
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On  February  i8,  1917,  a  fire  occurred  on  the  water  front  in 
South  Jacksonville  at  a  lumber  yard  and  ship-building  plant. 
Before  the  fire  was  imder  control  a  launch  from  the  Isis  was  sent 
over  and  towed  the  yacht  Soncy  to  a  safe  berth. 

Coast  pilot  work. — ^The  collection  of  information  in  the  field  was 
carried  out  on  both  the  Atlantic  and  Pacific  coasts  and  in  Alaska, 
and  as  a  result  of  this  field  work  two  coast  pilots,  Alaska,  Part  I, 
Pacific  Coast,  California,  Oregon,  and  Washington,  and  one  inside 
route  pilot.  New  York  to  Key  West,  were  compiled. 

Tides  and  currents, — Tidal  observations  were  made  throughout 
the  year  at  seven  permanent  stations  on  the  Atlantic  coast,  three 
on  the  Gulf  coast,  three  on  the  Pacific  coast,  and  one  in  Alaska; 
and  in  addition  to  this  tidal  observations  were  made  in  connection 
with  all  hydrographic  siu^reys  in  the  United  States,  Alaska,  and 
the  Philippines.  Tidal  indicators,  showing  automatically  the 
stage  and  height  of  the  tide,  were  maintained  at  Fort  Hamilton, 
N.  Y.,  and  Reedy  Island,  Delaware  River. 

A  special  cturent  survey  was  made  of  Richs  Passage  and  the 
approaches  to  Bremerton  Navy  Yard,  Puget  Soimd,  Wash. 

Two  tide  staffs  were  erected  in  Wrangell  Strait,  Alaska,  for  the 
benefit  of  navigators,  and  these  were  so  arranged  that  the  navi- 
gators can  know  directly  the  depth  of  water  at  the  time. 

A  special  effort  has  been  made  to  have  newspapers  in  the  prin- 
cipal seacoast  cities  publish  oflficial  tidal  and  related  data,  and  a 
munber  of  newspapers  have  published  such  data. 

A  new  formula  for  taking  accoimt  of  the  wind  effect  upon  the 
observed  ciurents  has  been  devised  and  now  in  use.  This  makes 
it  possible  to  further  improve  the  cturent  data  and  extend  their 
practical  uses. 

Geodetic  work. — ^A  primary  triangulation  party  operated  on  the 
Utah-Or^on  arc  which  was  completed  in  September.  Upon  its 
completion  the  party  took  up  work  on  the  arc  from  Utah  to  Needles, 
Cal. 

Reconnoissance  for  triangulation  was  carried  out  from  Las 
Vegas,  N.  Mex.,  to  a  point  connecting  with  the  oblique  boundary 
between  Nevada  and  California. 

Primary  triangulation  was  started  in  the  vicinity  of  Little  Rock, 
Ark.,  and  carried  westward  into  Oklahoma.  This  arc  is  to  be 
continued  westward  to  connect  with  the  ninety-eighth  meridian 
arc  near  El  Reno. 
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A  reconnoissance  for  primary  triangiilation  was  made  between 
Oklahoma  and  California;  also  similar  work  was  started  on  an  arc 
to  extend  from  Harlingen  to  Van  Home,  Tex.  The  work  on  this 
arc  was  called  for  by  the  Chief  of  Engineers,  United  States  Army, 
for  the  control  of  surveys  for  military  maps  needed  for  the  War 
Department. 

Some  primary  triangulation  was  done  in  Alaska  on  an  arc 
which  will  eventually  extend  from  Tacoma,  Wash.,  to  the  inter- 
section of  the  Yukon  River  and  the  one  himdred  and  forty-first 
meridian,  it  being  expected  that  the  Geodetic  Survey  of  Canada 
will  do  that  part  passing  through  Canadian  territory.  At  the  re- 
quest of  the  War  Department  certain  lines  of  primary  traverse 
were  nm  in  Georgia  and  Florida  for  the  control  of  siu^eys  made 
by  the  United  States  Geological  Survey  for  the  piupose  of  fur- 
nishing military  maps.  The  leveling  over  these  lines  was  done  by 
separate  parties. 

Tertiary  triangulation  was  carried  on  in  a  nimiber  of  localities 
during  the  year.  Geographic  positions  were  determined  in  San 
Francisco  Bay  and  on  the  coast  of  California  and  in  the  vicinity 
of  Charleston,  S.  C.  The  positions  of  a  large  niunber  of  wireless 
telegraph  towers  were  determined  on  the  Atlantic,  Gulf,  and  Pa- 
cific coasts. 

Astronomic  work  was  done  by  the  triangulation  parties  and 
also  by  the  traverse  parties. 

A  line  of  precise  levels  was  completed  from  the  vicinity  of  River 
Junction,  Fla.,  to  Mobile,  Ala.,  by  way  of  Atlanta  and  Birming- 
ham. A  second  precise  leveling  party  worked  in  Georgia  dining 
the  last  three  months  of  the  year  on  a  line  of  levels  extending  from 
Brunswick  toward  Coltunbus  by  way  of  Macon.  Another  line 
was  completed  between  Little  Rock,  Ark.,  and  the  Mississippi 
River  opposite  Memphis,  Tenn.  The  Une  between  Chicago  and 
Jackson,  Mich.,  was  completed,  as  was  also  the  line  from  Jackson 
to  Mackinaw,  Mich.  In  rimning  these  Unes  the  best  rate  of  prog- 
ress was  attained  that  has  ever  been  reached  by  a  precise  leveling 
party  in  any  coimtry;  a  maximiun  of  159.6  miles  of  finished  line 
in  a  single  month. 

Other  lines  of  precise  levels  nm  were  from  Boundary  to  Vance- 
boro.  Me.;  from  Clovis,  N.  Mex.,  to  Pecos,  Tex.;  from  Wash- 
ington, D.  C,  to  Indian  Head,  Md.;  from  Escanaba  to  Marquette, 
Mich.;  from  Marquette  to  Algonac,  Mich.  The  total  number  of 
miles  of  precise  levels  nm  during  the  year  was  2,930,  which  ex- 
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ceeds  the  amotint  done  in  any  other  year  in  the  history  of  the 
Survey. 

Astronomic  longitudes  were  determined  at  a  number  of  places 
in  Oregon,  Washington,  Idaho,  Utah,  Nevada,  and  Califomia. 

The  determination  of  the  intensity  of  gravity  was  made  at  a 
number  of  places  in  Califomia,  Washington,  Oregon,  West  Vir- 
ginia, New  Jersey,  and  Connecticut. 

In  all  of  the  primary  triangulation  and  reconnoissance  therefor 
motor  trucks  were  used  as  the  means  for  transportation  and  which 
enabled  the  observers  to  utilize  time  for  observing  that  formerly 
was  expended  in  moving  by  teams  from  station  to  station. 

Magnetic  work. — During  the  year  observations  for  the  deter- 
mination of  the  three  magnetic  elements  were  made  at  319  sta- 
tions distributed  over  29  States.  Of  these  stations  148  were 
primary,  120  auxiliary,  and  40  repeat  stations.  There  are  now 
only  163  coimty  seats  in  the  United  States  where  magnetic  obser- 
vations have  not  been  made. 

Observations  were  made  (declination,  or  compass  variation, 
only,  in  most  cases)  at  a  number  of  places  in  Alaska  and  in  the 
Philippines  in  conjimction  with  other  surveying  operations. 

The  magnetic  observatories  at  Cheltenham,  Md.;  Vieques, 
P.  R.;  Tucson,  Ariz.;  Sitka,  Alaska;  and  Honolulu,  Hawaii,  were 
operated  throughout  the  year. 

The  substitution  of  a  small  motor  truck  for  a  horse  and  wagon 
at  the  Tucson  observatory  has  resulted  in  saving  time  and  oper- 
ating expenses. 
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STEAMBOAT-INSPECTION  SERVICE. 

(Gborob  Uh]«BR,  Supgrvising  InsptcUn  G€tmaL) 

The  Steamboat-Inspection  Service  faces  conditions  tmique  in 
the  history  of  the  country.  We  are  building  ships  at  an  unprec- 
edented rate  and  these  ships  must  be  inspected,  certificated,  and 
furnished  with  licensed  oflScers.  As  the  following  report  shows, 
an  enormous  amount  of  work  has  already  been  done  by  inspectors 
of  steam  vessels  in  cooperation  with  various  Government  instru- 
mentalities in  connection  with  the  work  necessarily  arising  from 
the  war.  It  is  certain  that  these  demands  will  increase  in  the 
passing  months. 

The  weak  spot  in  the  Service  remains  the  clerical  staflf.  It  was 
the  weak  spot  last  year.  It  is  a  weaker  spot  now.  The  addition 
of  31  inspectors  during  the  current  fiscal  year  did,  indeed,  add  to 
the  eflfectiveness  of  the  force  for  vessel  inspection.  It  also  added 
seriously  to  the  burdens  of  a  clerical  force  that  was  already  over- 
worked and  underpaid.  It  is  too  much  to  expect  of  human 
nature  that,  with  increasingly  onerous  duties  imposed  upon  a 
force  already  overworked,  that  force  shotdd  assume  even  heavier 
duties  in  the  futiue  without  increase  in  numbers  or  pay. 

In  answer  to  an  inquiry  from  a  gentleman  who  was  much 
interested  in  the  possibility  of  an  increase  in  the  salary  of  a  clerk 
in  one  of  the  offices  of  the  local  inspectors,  I  wrote  as  follows  on 
September  29,  191 7: 

With  reference  to  the  pay  that  clerks  receive  in  the  Steamboat-Inspection  Service, 
it  may  be  stated  that  the  pay  of  all  of  them  ought  to  be  increased,  because  not  only 
are  they  required  to  do  a  hi%)i  order  of  work,  but  the  amount  of  work  that  they  have 
been  doing  for  some  time,  and  are  doing  now,  as  the  result  of  the  present  war  has 
materially  increased  the  duties  of  all  of  the  clerical  men  in  the  offices  of  the  local 
inspectors. 

My  report  of  last  year  (191 6)  recommended  on  page  53  that  the 
salary  of  the  Supervising  Inspector  General  of  the  Steamboat- 
Inspection  Service  be  increased  to  compensate  more  nearly  for  the 
added  duties  that  have  been  imposed  upon  this  officer  in  recent 
years.  It  is  now  repeated  tliat  it  would  be  an  act  of  simple 
justice,  after  imposing  these  onerous  duties,  that  his  compen- 
sation should  be  made  equal  to  that  which  others  similarly  situated 
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receive.  The  salary  of  the  Supervismg  Inspector  General  of  the 
Steamboat-Inspection  Service  should  not  be  less  than  $5,000. 
Formal  request  to  this  effect  has  been  omitted  from  the  estimates 
and  the  matter  is  here  mentioned  as  one  of  justice  that  should  be 
brought  about  as  soon  as  conditions  permit. 

Increase  in  Force. 

The  duties  of  the  Steamboat-Inspection  Service  have  so  increased 
that  it  now  becomes  necessary  to  substantially  increase  its  in- 
spection and  clerical  forces.  Several  years  ago  an  inspection  could 
be  made  in  a  comparatively  short  time.  It  now  takes  longer, 
because  the  standard  of  inspection  has  been  raised  and  more  de- 
tailed attention  is  necessary.  This  Service  is  continually  being 
called  upon  to  perform  important  work  for  other  departments  of 
the  Government,  such  as  inspecting  hulls  and  boilers  of  Govern- 
ment vessels  and  boilers  of  Government  buildings,  and  at  this 
time  it  is  assisting  in  every  way  possible  the  recruiting  service  of 
the  United  States  Shipping  Board  in  the  work  of  obtaining  men  for 
the  great  merchant  fleet  now  being  provided.  This  fleet  is  being 
constructed  as  far  as  possible  to  meet  the  requirements  of  the 
rules  and  regulations  of  the  Steamboat-Inspection  Service,  and 
it  is  understood  that  the  ships  will  be  certificated  by  this  Service. 
It  will  be  impossible  for  the  present  force  of  inspectors  to  properly 
perform  this  great  work.  This  force  has  had  no  regular  horn's.  In- 
spectors are  often  required  to  begin  a  day's  work  at  5  o'clock  a.  m., 
and  can  not  conclude  it  until  10  or  ii  o'clock  at  night.  They  have 
performed  this  work  cheerfully,  even  though  they  are  not  paid 
salaries  commensurate  with  such  demands,  but  it  is  not  right  to 
expect  the  present  force  to  take  care  of  this  great  increased  amount 
of  work,  and  additional  help  should  be  promptly  given  them. 

For  some  years  the  clerical  force  of  the  Steamboat-Inspection 
Service  has  been  inadequate  to  take  care  of  the  work  of  the  Service, 
and  in  many  of  tlie  offices  it  has  been  fotmd  necessary  to  have 
assistant  inspectors  perform  clerical  work.  This  condition  is  due 
to  the  fact  that  sufficient  appropriations  have  not  been  allowed 
the  Service  for  clerk  hire.  The  Service  has  not  been  able  to  secure 
the  proper  number  of  clerks,  nor  has  it  been  able  to  pay  adequate 
salaries  to  those  clerks  already  in  the  Service.  As  a  result,  as 
soon  as  the  clerks  become  proficient  in  their  duties  many  of  them, 
realizing  the  small  chance  of  promotion,  leave  the  Service  to  ac- 
cept positions  elsewhere  at  a  larger  salary.  The  work  required 
of  these  clerks  is  of  the  highest  order,  the  details  being  many. 
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They  must  be  expert  stenographers,  capable  of  reporting  impor- 
tant investigations  and  trials.  They  must  familiarize  themselves 
with  the  operations  of  the  Steamboat-Inspection  Service,  as  they 
often  have  to  answer  questions  pertaining  to  the  work  of  the  Serv- 
ice during  the  absence  of  their  superiors.  They  must  also  be 
able  to  take  charge  of  the  clerical  work  of  the  offices.  New  con- 
ditions are  constantly  arising  since  the  work  of  the  Service  is  con- 
tinually expanding,  which  call  for  an  increased  clerical  force  to 
meet  and  handle  the  increased  volume  of  work  necessarily  devolv- 
ing upon  it.  An  inunense  amount  of  work  in  connection  with 
the  inspection  of  the  interned  ships  taken  over  by  the  United  States 
Shipping  Board  fell  upon  the  Service.  The  recruiting  service  of 
the  Shipping  Board,  in  its  campaign  for  officers  for  the  American 
merchant  marine,  is  adding  to  its  btudens,  and,  as  the  present  plans 
of  the  Shipping  Board  for  additional  shipping  are  carried  out,  our 
entire  force  must  necessarily  be  largely  augmented  to  meet  the 
emergency.  A  good  spirit  of  cooperation  to  aid  as  much  as  pos- 
sible has  been  shown,  and  the  clerks  are  working  much  overtime, 
but  aid  is  now  required  in  the  way  of  additional  help.  Congress 
has  passed  many  laws  relating  to  the  Steamboat-Inspection  Serv- 
ice and  the  merchant  marine  within  recent  years,  such  as  the 
seamen's  act,  which  have  more  than  doubled  the  work  of  the 
Service,  and  particularly  its  clerical  work,  but  Congress  has  in- 
creased its  staflf  only  in  slight  measure  in  comparison  with  the 
increased  work  and  additional  duties. 

Personnel. 

The    following   positions   were   embraced   in   the   Steamboat- 
Inspection  Service  at  the  close  of  business  June  30,  191 7: 

At  Washington,  D.  C: 

Supervising  Inspector  General i 

Chief  clerk  (who  is  Acting  Supervising  Inspector  General  in  the  absence 

of  that  officer) i 

Clerks 8 

Messenger i 

II 

In  the  Service  at  large : 

Supervising  inspectors 10 

Traveling  inspectors 9 

Local  inspectors  of  hulls 47 

Local  inspectors  of  boilers 47 

Assistant  inspectors  of  hulls 58 

Assistant  inspectors  of  boilers 58 

Clerks  to  boards  of  local  inspectors 69 

Total 30a 
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Thirty-two  permanent  positions  were  added  to  the  Service 
during  the  fiscal  year,  as  follows: 

One  clerk  in  the  office  of  the  Supervising  Inspector  General, 
Washmgton,  D.  C. 

One  traveling  inspector  with  headquarters  at  San  Francisco, 
Cal. 

One  assistant  inspector  of  hulls  and  one  assistant  inspector  of 
boilers  at  each  of  the  following  ports:  San  Francisco,  Cal. ;  Seattle, 
Wash.;  Albany,  N.  Y.;  Norfolk,  Va.;  Baltimore,  Md.;  Boston, 
Mass.;  Providence,  R.  I.;  Detroit,  Mich.;  Chicago,  111.;  Grand 
Haven,  Mich.,  and  New  Orleans,  La. 

Two  assistant  inspectors  of  hulls  and  two  assistant  inspectors 
of  boilers  at  Cleveland,  Ohio,  and  Buffalo,  N.  Y. 

Summary  of  Activities  and  Statistics. 

Following  is  a  siunmary  of  activities  and  statistics  for  the  fiscal 
year  191 7: 

The  force  inspected  and  certificated  6,984  vessels  with  a  total 
gross  tonnage  of  7,249,589,  of  which  6,776  were  domestic  vessels 
with  a  total  gross  tonnage  of  5,960,310  and  208  were  foreign  pas- 
senger steam  vessels  with  a  total  gross  tonnage  of  1,289,279.  Of 
the  domestic  vessels,  there  were  5,530  steam  vessels,  665  motor 
vessels,  21  passenger  barges,  and  560  seagoing  barges.  There  was 
a  decrease  of  365  in  the  total  nimiber  of  vessels  inspected  and  a 
decrease  of  1 25,2 1 6  in  the  total  gross  tonnage  of  vessels  inspected  as 
compared  with  the  previous  fiscal  year.  Letters  of  approval  of 
designs  of  boilers,  engines,  and  other  operating  machinery  were 
granted  to  51  steam  vessels  with  a  total  gross  tonnage  of  1,328. 
There  were  inspected  for  the  Government  82  hulls  and  1,590 
boilers.  There  were  2,827  reinspections  of  passenger  and  ferry 
steamers,  an  increase  of  86  over  the  previous  fiscal  year.  The 
two  traveling  inspectors  traveled  over  17,666  miles,  inspected  608 
vessels,  and  found  and  reported  512  deficiencies  of  various  kinds. 

Licenses  were  issued  to  26,962  officers  of  all  grades.  There 
were  examined  for  visual  defects  7,838  applicants  for  license,  of 
whom  6i  were  fotmd  color  blind  or  with  other  visual  defects  and 
rejected.  Certificates  of  service  were  issued  to  13,304  able  sea- 
men, and  1,507  were  rejected.  Certificates  of  efficiency  were 
issued  to  11,619  lifeboat  men,  and  2,943  were  rejected. 

Steel  plates  for  the  construction  of  marine  boilers  to  the  number 
of  3,609  were  inspected  at  the  mills,  and  a  large  amotmt  of  other 


Digitized  by 


Google 


REPORT  OF  THE  SECRETARY  OF  COMMERCE.  233 

boiler  material  was  inspected.  There  were  examined  and  tested 
202,583  new  life  preservers,  of  which  number  1,359  were  rejected. 
The  total  number  of  accidents  resulting  in  loss  of  life  was  257. 
The  total  number  of  lives  lost  was  592,  of  which  71  were  passen- 
gers. Of  the  lives  lost  210  were  from  suicide,  accidental  drown- 
ing, and  other  causes  beyond  the  power  of  the  Service  to  prevent, 
leaving  a  loss  of  382  lives  as  fairly  chargeable  to  accidents,  colli- 
sions, founderings,  etc.  There  was  a  decrease  of  684  in  the  num- 
ber of  lives  lost  as  compared  with  the  previous  fiscal  year.  Pas- 
sengers to  the  number  of  317,095,171  were  carried  on  vessels  re- 
quired by  law  to  make  report  of  the  number  of  passengers  carried. 
Dividing  this  number  by  71,  the  total  number  of  passengers  lost, 
shows  that  4,466,129  passengers  were  carried  for  each  passenger 
lost. 

Adaptability  to  Changing  Conditions. 

In  such  a  vast  coimtry  as  this  conditions  are  always  changing 
and  methods  must  change  to  meet  them.  To  illustrate  this 
spirit,  reference  is  made  to  the  conference  on  August  31,  191 6,  in 
the  office  of  the  Assistant  Secretary.  There  were  present  several 
representatives  of  the  leading  steamship  companies  of  the  United 
States,  who  desired  to  take  up  with  the  Department  the  matter 
of  the  inspection  of  foreign-built  vessels  admitted  to  American 
r^jistry,  the  inspection  of  which  became  due  on  September  4, 
191 6.  It  was  apparent  in  the  general  discussion  which  took  place 
that  every  endeavor  was  being  made  by  the  Department  to  meet 
in  a  businesslike  way  the  problems  that  have  presented  them- 
selves in  regard  to  shipping,  and  the  Executive  order  which  was 
obtained  as  a  result  of  the  action  of  the  Department,  meeting 
the  situation  that  presented  itself,  shows  conclusively  the  spirit 
that  has  prevailed  in  meeting  changing  business  conditions. 

The  same  thing  is  true  with  reference  to  numerous  other  inci- 
dents of  the  same  kind,  which  have  been  presented  dining  the 
past  fiscal  year,  that  required  not  only  prompt  action  but  good 
constructive  ability  to  adjust  matters  that  affected  not  only  the 
shipping  interests  but  the  entire  public  as  well. 

Congestion  of  Work. 

For  several  years  there  has  been  a  marked  congestion  in  the 
inspection  of  vessels  in  the  spring  on  the  Great  Lakes.  In  order 
to  mitigate  this  condition  to  a  certain  extent,  fall  inspections  of 
equipment  were  instituted  on  the  Great  Lakes,  with  the  result 
that  inspectors  were  able  in  a  large  measure  to  remove  the  cause 
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for  congestion  that  occurred  each  spring.  At  the  same  time,  how- 
ever, that  condition  which  makes  it  necessary  to  inspect  a  large 
number  of  vessels  on  the  Great  Lakes  threatened  to  occur  again 
during  last  spring,  and  it  was  given  relief  by  the  assistance  of 
inspectors  from  the  Atlantic  coast.  While  this  is  an  expensive 
procedure,  and  one  not  calculated  to  obtain  the  best  administra- 
tive results,  it  was  the  only  thing  that  the  Department  could  do  to 
meet  the  difficult  situation,  but  it  is  to  be  hoped  that  the  number 
of  inspectors  stationed  on  the  Great  Lakes  will  hereafter  be  able 
to  take  care  of  this  work  without  detailing  inspectors  from  other 
parts  of  the  country  to  that  vicinity.  It  is  desirable  that  the 
inspectors  on  the  Great  Lakes  should  take  care  of  this  work  them- 
selves, because  when  men  are  taken  from  the  Atlantic  coast  it 
results  in  congested  conditions  in  the  ports  from  which  they  have 
been  taken,  and  efficient  though  they  may  be  they  are  not,  of 
course,  as  familiar  with  Lake  conditions  and  Lake  vessels  as  are 
men  who  have  received  their  training  on  the  Great  Lakes. 

The  volume  of  work  which  made  it  necessary  to  send  inspectors 
from  the  Atlantic  coast  to  the  Great  Lakes  also  resulted  in  condi- 
tions in  the  offices,  notably  at  Cleveland,  Ohio,  and  at  Buffalo, 
N.  Y.,  wliich  made  it  necessary  to  detail  clerks  to  those  boards. 
It  is,  of  course,  of  no  avail  if  the  vessels  are  inspected  and  the 
inspectors  are  without  'the  proper  clerical  assistance  to  issue  the 
required  certificates  of  inspection,  licenses  to  men,  etc.,  and 
therefore  to  meet  this  condition  the  Department  not  only  sent 
clerks  from  other  boards  of  local  inspectors,  but  also  detailed  a 
man  from  the  central  office  for  that  purpose.  The  work  of  the 
ninth  district  has  been  notably  tied  up  as  the  result  of  insufficiency 
of  force  to  do  the  work  necessary  by  the  fact  that  a  large  number 
of  vessels  are  laid  up  in  this  district  in  the  fall  which  require 
inspection  in  the  spring.  At  Cleveland,  Ohio,  aside  from  the 
large  number  of  vessels  that  are  required  to  be  inspected,  it  is 
also  necessary  that  much  testimony  be  taken  for  other  boards 
of  inspectors  in  connection  with  investigations  and  trials  of 
licensed  officers,  and  this  is  one  great  reason  why  the  work  in 
the  Cleveland  office  has  been  behind,  but  as  the  result  of  special 
efforts  which  have  been  made  in  that  office,  as  well  as  by  the^ 
Department,  the  work  is  now  in  better  condition  than  it  has  been 
for  some  time,  and  it  is  hoped  that  with  a  proper  increase  of  force 
in  both  inspectors  and  clerks  in  the  ninth  district  the  conditions 
that  have  heretofore  existed  may  cease. 
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Division  of  First  Steamboat-Inspection  District. 

In  two  previous  reports  I  have  called  attention  to  the  absurd, 
not  to  say  tragic,  condition  existing  in  the  Steamboat-Inspection 
Service  on  the  Pacific  coast  as  a  result  of  the  present  law.  One 
supervising  inspector  is  required  by  the  statute  to  "watch  over 
all  parts  of"  and  visit  the  local  boards  of  inspectors  in  all  parts 
of  the  territory  between  the  Mexican  border,  the  Arctic  Ocean, 
the  upper  navigable  portions  of  Snake  River  in  Idaho,  and  the 
Hawaiian  Islands.  This  territory  is  substantially  3,000  miles  in 
dimension  east  and  west  and  north  and  south.  The  area  included 
in  it  is  three  times  as  great  as  that  of  the  continental  United 
States.  No  superman  exists  who  can  carry  out  the  law  under 
these  conditions  nor  are  funds  sufficient  to  permit  his  doing  so 
if  he  had  the  physical  powers.  Bills  providing  for  the  division 
of  this  district  into  two  have  been  pending  for  several  sessions. 
It  is  hoped  that  legislation  may  take  place  at  the  coming  session 
which  will  end  a  condition  which  involves  the  very  lack  of  the 
supervision  which  the  law  is  supposed  to  prevent,  and  will  provide 
liberally  for  the  maintenance  of  this  Service  in  the  supervision  of 
a  coast  line  which  even  when  divided  will  in  the  Alaska  district 
be  greater  than  that  of  the  entire  Atiantic  and  Pacific  coasts  of 
the  coimtry. 

Passengers  on  Ferryboats. 

Attention  is  again  called  to  the  fact  that  there  is  no  legal  limit 
to  the  number  of  passengers  a  ferry  steamer  may  carry  and, 
therefore,  no  power  in  the  Department  or  in  any  Government 
service  to  prevent  a  ferryboat  from  carrying  passengers  in  excess 
of  a  safe  limit.  The  request  of  the  Department  that  this  be  granted 
is  renewed  and  emphasized. 

No  Authority  to  Investigate  Marine  Disasters. 

It  is  again  pointed  out  that  there  is  no  authority  vested  in  the 
Department  by  law  to  investigate  marine  disasters  but  only  to 
inquire  into  the  conduct  of  licensed  officers  on  such  occasions. 

It  is  believed  to  be  the  public  impression  that  the  Department 
can  investigate  disasters,  apart  from  the  conduct  of  the  officers 
concerned  therein.  This  is  not  the  case.  It  ought  to  be  the  case 
and  the  requisite  authority  should  be  given.  In  Great  Britain 
and  in  Canada  such  authority  exists  and  it  ought  to  exist  here. 
As  things  are  now  such  investigations  as  may  take  place  on  the 
part  of  the  Department  into  marine  disasters  are  only  incidental 
to  the  inquiry  into  the  conduct  of  the  licensed  officers. 
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In  my  last  report  I  pointed  out  that  the  law  gives  the  Depart- 
ment no  jurisdiction  over  scows,  their  equipment  or  navigation, 
and  expressed  the  hope  that  Congress  woidd  realize  the  necessity 
of  providing  for  the  protection  of  men  employed  on  such  vessels 
and  would  give  us  power  of  regulation  in  their  behalf.  To  this 
should  now  be  added  a  statement  of  the  necessity  of  reducing  the 
dangers  to  life  and  property  on  ocean  tows  in  the  winter  season. 

A  bill  was  introduced,  with  the  Department's  approval,  restrict- 
ing these  tows  to  not  over  two  vessels  from  October  15  to  March 
15.  Ciurent  practice  is  dangerous  to  life  and  property.  The 
tows  are  heavier  than  the  towboat  can  handle  in  severe  weather 
and  the  cases  in  which  Ufe  has  been  lost  from  this  cause  are 
numerous. 

Central  Supervision. 

The  Department  has  had  in  mind  for  some  time  the  desirability 
of  requiring  local  inspectors  to  furnish  copies  of  all  testimony 
adduced  at  investigations  and  trials,  copies  of  certificates  of 
inspection  and  of  licenses,  copies  of  blue  prints  of  hulls,  and  copies 
of  blue  prints  of  boilers.  While  it  may  be  said  that  all  of  this 
information  is  available  in  the  offices  of  the  respective  boards  of 
local  inspectors,  it  is  nevertheless  a  fact  that  many  persons  having 
business  dealings  with  the  Steamboat-Inspection  Service  naturally 
feel  that  they  should  be  able  to  obtain  any  data  in  the  office  of  the 
Supervising  Inspector  General  at  Washington.  It  would  be  in  the 
interests  of  good  administration  to  have  these  data  at  all  times 
available,  but  it  has  not  been  possible  to  do  so  heretofore  because 
there  has  not  been  sufficient  clerical  force  either  in  the  central 
office  or  in  the  field  service.  It  is,  of  coxu'se,  impossible  at  this 
time  to  undertake  this  work,  for  even  were  there  a  larger  per- 
sonnel in  the  offices  of  the  Service,  under  the  war  conditions  that 
now  exist,  it  woidd  not  be  practicable  to  do  the  work. 

A  vigorous  follow-up  system  of  all  correspondence  and  reports 
is  maintained,  and  has  been  found  from  experience  to  pay.  An 
order  that  is  given  and  that  is  not  followed  up  may  almost  as  well 
not  have  been  given.  While  it  is  true  that  in  nearly  every  instance 
orders  are  promptly  obeyed,  there  have,  nevertheless,  been  in- 
stances where  there  has  been  delay,  or  where  matters  have  been 
overlooked;  hence  the  necessity  for  a  follow-up  system. 

The  same  principle  has  been  followed  in  directing  the  work  of 
the  traveling  inspectors.  As  complaints  are  received  and  referred 
to  boards  of  local  inspectors,  they  not  only  have  to  be  approved 
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by  the  supervising  inspector  of  the  district,  but  as  the  traveling 
inspectors  visit  certain  vicinities  they  also  are  required  to  look  up 
the  cases  that  are  covered  by  the  complaints  and  to  approve 
them  and  return  them  to  Washington. 

Tests  of  Fire  Extinguishers. 

It  will  be  recalled  that  for  many  years  there  appeared  in  the 
editions  of  the  General  Rides  and  Regulations  a  long  list  of  fire 
extinguishers  that  had  been  approved  by  the  Board  of  Super- 
vising Inspectors.  Experience  showed,  however,  that  this  list 
needed  revising  and  it  was  accordingly  revised.  Samples  of 
extinguishers  were  obtained  from  all  the  firms  whose  products 
had  been  listed  by  the  Board  of  Supervising  Inspectors,  and 
tliese  extinguishers  were  submitted  to  exhaustive  tests  by  the 
Bureau  of  Standards.  As  the  result,  the  list  that  appears  now 
in  the  General  Rules  and  Regulations  is  not  as  long  as  it  was, 
but  the  Department  believes  that  there  is  no  name  on  that  list 
now  that  should  not  be  there.  It  was  an  immense  imdertaking 
to  test  all  of  the  extinguishers  that  had  been  approved  in  past 
years  by  the  Board  of  Supervising  Inspectors,  and  in  making 
these  tests,  and  in  deciding  what  extinguishers  should  appear  on 
the  list,  the  Department  proceeded  equitably  toward  those 
whose  names  had  appeared.  Some  extinguishers  it  was  necessary 
to  take  off  the  list  at  once,  and  these  may  not  be  used  after  the 
close  of  the  present  calendar  year.  Other  extinguishers  can  be 
used  in  the  opinion  of  the  Board  of  Supervising  Inspectors  until 
December  31,  1919,  but  after  that  date  their  names  will  not 
again  appear  "approved,*'  unless  they  have  been  tested  again  by 
the  Bureau  of  Standards  and  found  to  meet  in  all  respects  the 
requirements.  After  January  i,  1920,  all  fire  extinguishers  must 
meet  in  all  respects  the  tests  of  the  Bureau  of  Standards. 

Increase  in  Personnel. 

It  matters  not  how  excellently  an  officer  may  plan  his  work, 
or  how  rigorous  the  laws  and  General  Rules  and  Regulations  may 
be,  good  results  can  not  be  obtained  if  it  is  necessary  that  too 
much  work  be  tmdertaken  by  too  small  a  niunber  of  men.  During 
the  last  fiscal  year  there  were  added  i  traveling  inspector, 
whose  headquarters  are  on  the  Pacific  coast,  15  assistant  inspec- 
tors of  hulls,  and  15  assistant  inspectors  of  boilers.  There  was 
also  added  i  clerk  in  the  office  of  the  Supervising  Inspector  Gen- 
eral. Congress,  in  addition,  provided  for  the  creation  of  a  board 
of  local  inspectors  at  Tampa,  Pla. 
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The  result  of  the  appointment  of  the  additional  inspectors  has 
been  that  more  prompt  service  has  been  given  to  vessels  and  that 
more  attention  has  been  given  to  certain  details  of  inspection.  It 
is  very  natural  that  there  should  be  an  increase  in  the  personnel  of 
the  Steamboat-Inspection  Service,  when  one  considers  the  ex- 
pansion that  is  taking  place  in  the  American  merchant  marine. 
As  these  vessels  are  subject  to  inspection,  it  follows  that  there 
must  be  an  increase  in  the  number  of  inspectors  and  clerks. 
While  Congress  has  given  attention  to  the  matter  of  increasing 
the  number  of  inspectors,  it  has  not  provided  for  clerks  to  do  the 
work  in  the  offices  of  the  local  inspectors  in  the  best  manner.  It 
is  hoped  that  this  feature  of  the  work  of  this  Service  will  not  be 
overlooked  by  that  body. 

Overloading  of  Steamers. 

In  connection  with  this  subject  one*s  mind  logically  turns  to 
the  problem  of  preventing  the  overloading  of  steamers  carrying 
passengers.  The  Department  believes  that  in  a  large  measure 
that  condition  has  been  overcome,  and  in  this  connection  it  is  to 
be  pointed  out  that  sections  4464,  4465,  and  4466,  Revised 
Statutes,  have  been  substantially  amended,  so  that  there  now 
rests  upon  the  supervising  inspectors  of  the  respective  districts 
the  responsibility  of  approving  the  passenger  allowance  on  vessels 
coming  under  their  jurisdiction.  This  condition  results  in  a 
check  upon  the  action  of  the  local  inspectors  who  have  original 
jurisdiction  in  the  premises. 

At  the  last  meeting  of  the  Board  of  Supervising  Inspectors  the 
matter  of  overloading  passenger  steamers  received  the  attention 
of  that  body.  The  matter  was  thoroughly  gone  into,  and  each 
supervising  inspector  now  understands  what  is  required  of  him 
with  reference  to  preventing  tmreasonable  increase  in  passenger 
allowances. 

In  addition,  stability  tests  may  now  be  conducted  by  an  expert 
detailed  for  that  purpose,  and  dtudng  the  past  fiscal  year  several 
such  tests  have  been  made  by  that  expert.  Now  in  any  instance 
where  local  inspectors  are  in  doubt  they  promptly  bring  the 
matter  to  the  attention  of  the  authorities  at  Washington,  and 
arrangements  are  made  to  have  a  stability  test  made. 

Passenger  steamers  are,  however,  not  the  only  class  of  vessels 
where  attention  must  be  given  in  the  matter  of  overloading.  It 
is  to  be  recalled  that  at  the  present  time  there  is  no  law  against 
the  overloading  of  freight  steamers.  Nevertheless,  efforts  were 
made  during  the  fall  of  191 6,  by  detailing  at  certain  special  ports 
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on  the  Great  Lakes  inspectors  whose  business  it  was  to  watch  this 
particular  danger,  and  excellent  results  were  obtained.  The  con- 
ditions that  exist,  however,  leave  much  to  be  desired,  and  the  one 
way  to  do  this  thing  properly  is  to  have  a  law  enacted  that  will 
give  the  Steamboat-Inspection  Service  authority  to  say  how 
deeply  a  vessel  may  be  loaded.  This  will  result  not  only  in  fairer 
conditions  to  the  owners  of  vessels,  but  also  to  the  inspectors, 
because  inspectors  under  present  conditions  are  entirely  without 
authority,  and  can  exercise  at  the  most  only  strong  moral  suasion. 
It  may  be  stated,  however,  that  so  far  as  overloading  on  the  Great 
Lakes  is  concerned  the  owners  cooperated  with  the  Department, 
and  much  of  the  success  that  was  obtained  during  the  fall  of  191 6 
was  due  to  their  cooperation. 
Efficiency  of  the  Service. 

When  the  Government  declared  war  against  the  Imperial  Ger- 
man Government,  the  Steamboat-Inspection  Service  was  called 
upon  to  do  things  which  taxed  it  to  the  utmost,  and  in  the  doing 
of  these  things  the  Service  showed  that  it  was  prepared.  As 
unusual  demands  were  made  upon  inspectors,  those  demands  were 
met  by  the  inspectors,  and  this  without  any  increase  in  the  force. 
It  must  be  evident  that  the  Steamboat-Inspection  Service  could 
not  have  met  the  demands  on  it  had  not  the  small  force  worked 
overtime  and  given  the  best  that  was  in  them  every  day,  on  Sun- 
days and  on  holidays. 

Inspectors  of  this  Service  were  detailed  to  the  Cape  Cod  Canal 
to  watch  vessels  navigating  that  body  of  water,  and  they  accom- 
panied vessels  through  the  canal,  and  there  was  no  untoward  in- 
cident on  that  important  body  of  water  that  stopped  the  traffic. 

The  Service  was  called  upon  by  the  United  States  Shipping 
Board  to  examine  the  interned  German  vessels,  and  when  one 
remembers  the  damage  which  was  done  to  those  vessels  it  is  easy 
to  realize  the  magnitude  of  the  task.  This  work  was  not  only 
promptly  undertaken  but  it  was  thoroughly  done  by  the  Steam- 
boat-Inspection Service.  The  answer  of  the  Service  was  not  that 
it  did  not  have  men  to  do  the  work  on  top  of  its  other  work,  but 
the  Service  did  the  work  and  submitted  reports  to  the  United 
States  Shipping  Board. 

With  our  abundant  resources  for  manufacturing  iron  and  steel, 
and  with  our  unlimited  forests,  the  material  for  ships  can  be 
obtained,  and  with  our  splendid  organization  in  the  manufacture 
of  iron  and  steel  the  finished  product  can  be  obtained  in  the  way 
of  plates  for  hulls  and  boilers,  but  men  can  not  be  obtained  over- 
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night,  or  within  a  week  or  two.  This  is  a  great  constructive 
problem  which  confronts  the  American  people  at  this  time.  The 
inspectors  of  the  Service  have  been  busily  engaged  in  cooperating 
with  the  recruiting  service  of  the  United  States  Shipping  Board, 
in  furnishing  information  with  reference  to  the  officers  who  are 
available  to  man  the  ships  when  they  are  ready,  and  they  have 
also  been  approving  the  applications  of  persons  who  desire  to 
enter  the  nautical  schools  that  are  being  conducted  by  the  recruit- 
ing service  of  the  United  States  Shipping  Board.  While  this  has 
entailed  an  enormous  amount  of  work  in  the  offices  of  the  local 
inspectors,  both  so  far  as  inspectors  and  clerks  are  concerned,  the 
Service  has  not  suggested  that  it  was  impossible  to  undertake  it. 
Its  answer  has  been  in  this  case,  as  in  the  case  of  interned  vessels, 
that  it  has  done  the  work.  Reference  is  made  to  the  matter  in 
order  that  the  fact  may  be  pressed  home  that  there  must  be  more 
men  furnished  the  Steamboat-Inspection  Service  or  its  work  can 
not  be  kept  up. 

In  connection  with  the  mobilization  of  the  resources  of  the 
United  States  in  the  present  great  conffict  with  the  German 
Government,  it  is  to  be  remembered  that  the  great  fleet  of  boats 
navigating  the  northwestern  section  of  this  country  and  the  lower 
Lakes  has  been  kept  in  motion,  and  the  Steamboat-Inspection 
Service  has  had  no  small  part  in  the  work.  It  saw  that  the  con- 
gested conditions  existing  on  the  Great  Lakes  with  reference  to 
the  inspection  of  vessels  were  promptly  relieved,  though  at  great 
expense  to  the  Service. 

War  conditions  beget  war  measures  to  meet  them,  and  there  has 
been  no  more  important  work  done  by  the  executive  committees 
of  the  Board  of  Supervising  Inspectors  than  the  new  regulations 
that  have  been  adopted  with  reference  to  obtaining  licenses. 
Everything  has  been  done  that  can  be  done  to  make  it  possible 
for  competent  applicants  to  obtain  license.  All  over  the  coimtry 
at  the  present  moment,  not  only  by  the  liberal  features  that  have 
been  embodied  in  the  General  Rules  and  Regulations  prescribed 
by  the  Board  of  Supervising  Inspectors,  but  also  by  the  discretion 
that  has  in  important  instances  been  vested  in  local  inspectors, 
men  are  now  able,  in  a  way  as  never  before,  to  obtain  license  to 
service  in  the  American  merchant  marine. 

In  my  last  report  I  mentioned  that  an  inquiry  by  a  committee 
of  the  Chamber  of  Commerce  of  the  United  States  into  conditions 
in  the  Steamboat-Inspection  Service  was  progressing.  The  report 
has  since  been  issued.     It  confirms  the  statement  in  the  last  report 
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to  the  effect  that  the  laws  under  which  the  Service  operates  are 
archaic  and  should  be  revised.  They  are  vague,  unsuited  to 
modem  conditions,  and  in  some  respects  contradictory.  The  au- 
thority thereunder  is  scattered  and  differences  of  practice  are  pos- 
sible which  make  it  impracticable  to  standardize  the  Service.  The 
work  is  in  better  shape  to-day  than  ever  before;  the  force  more 
adequate  and  effective.  It  can  not,  however,  operate  to  best 
advantage  without  a  marked  increase  in  the  clerical  force,  and  in 
view  of  the  great  enlargement  of  our  merchant  marine  now  going 
on  it  will  be  necessary  to  add  generously  to  the  entire  force  of  the 
Service.     Otherwise  the  work  is  certain  to  fall  behind. 

The  report  of  the  Supervising  Inspector  General  gives  details  of 
the  year's  work  which  are  illuminating  as  to  the  variety  of  work 
required  of  the  Service  and  its  important  character  in  protecting 
htunan  life. 

The  work  of  the  traveling  inspectors  has  proven  of  great  value. 
There  has  been  a  noticeable  increase  in  the  niunber  of  ofl&cers 
licensed  during  the  year.  The  Service  as  a  whole  is  on  a  higher 
basis  than  ever  before,  working  with  a  more  adequate  force  (except 
as  to  clerks)  and  with  a  better  organization,  with  high  and  practical 
standards  of  service  that  have  the  approval  of  those  most  familiar 
with  them. 

Under  the  joint  auspices  of  the  Steamboat- Inspection  Service 
and  the  Biu-eau  of  Navigation  of  this  Department,  a  conference 
was  held  at  the  ofl&ce  of  the  Secretary  on  September  27,  1916,  on 
the  proposed  establishment  of  load-line  regulations.  Details  of 
persons  attending  and  of  the  committee  appointed  to  consider  the 
question  of  bulkheads  and  load  lines  are  given  on  page  21  of  my 
report  for  1916.  The  matter  has  since  the  conference  and  since 
the  appointment  of  the  aforesaid  committee  fallen  within  the 
scope  of  the  United  States  Shipping  Board,  in  whose  care  it  nor- 
mally lies  under  the  present  law.  The  proceedings  of  the  confer- 
ence were  printed  and  are  available  to  all  interested  in  the  matter. 

The  conferences  on  May  3,  191 6,  on  the  subject  of  making  pas- 
senger vessels  more  secure  from  destruction  by  fire,  and  on  May 
22,  1916,  on  the  subject  of  automatic  sprinklers  on  vessels,  also 
refers  to  matters  that  are  now  within  the  scope  of  the  Shipping 
Board  and  will  doubtless  receive  due  consideration  at  their  hands. 
The  proceedings  of  both  these  conferences  are  also  in  print  and  are 
now  available. 

Reference  is  made  to  these  conferences  on  pages  20  and  21  oi 
my  report  for  1916. 

35418"— COM  1917 16  ^  , 
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(E.  T.  ChambSrlain»  Commissioner.) 

On  pages  220  and  221  of  the  last  report  it  was  pointed  out  that 
Congress  had  imposed  very  heavy  new  duties  upon  the  Commis- 
sioner of  Navigation  without  allowing  any  additional  force  with 
which  to  do  the  work  and  without  any  added  compensation  to  the 
Commissioner.  It  was  then  said  and  is  now  repeated  that  it  would 
be  an  act  of  simple  justice  if  after  imposing  onerous  duties  the 
compensation  should  be  made  equal  to  that  which  others  simi- 
larly situated  receive.  The  salary  of  the  Commissioner  of  Navi- 
gation should  be  not  less  than  $5,000.  Formal  request  to  this 
effect  has  been  omitted  from  the  estimates  and  the  matter  is  here 
mentioned  as  one  of  justice  that  should  be  brought  about  as  soon 
as  conditions  permit.  It  should  be  remembered  in  this  connec- 
tion that  the  Navigation  Service  earns  much  more  than  its  cost. 
In  addition  to  the  new  duties  imposed  by  law,  as  aforesaid,  the 
great  addition  being  made  to  our  merchant  marine  means  a  further 
increase  in  the  regular  duties  of  the  service  for  each  ship  must  be 
admeasured  and  documented. 

The  salary  of  the  chief  clerk  should  be  increased  from  $2,000  to 
$2,400. 

Measurement  of  Vessels. 

The  unprecedented  increase  in  shipbuilding  in  the  United  States 
renders  the  accurate  measurement  of  the  tonnage  of  vessels  build- 
ing even  more  important  than  hitherto.  At  present,  imder  laws 
administered  by  the  Department  of  Commerce,  employees  of  the 
Treasury  Department  at  the  customs  ports  measure  vessels. 
Except  at  a  very  few  ports,  these  men  are  primarily  customs  in- 
spectors detailed  as  occasion  requires  to  measure  vessels.  This 
system  does  not  sectue  xmiformity  and  accuracy  of  measurement, 
which  is  necessary.  By  cooperation  with  the  Treasury  Depart- 
ment it  is  hoped  that  at  a  later  date  a  system  devised  to  secure 
more  satisfactory  results  may  be  put  into  operation. 

Total  American  Merchant  Marine. 

American  merchant  shipping  registered  for  the  foreign  trade  and 
enrolled  and  licensed  for  the  coasting  trade  and  fisheries  on  JunQ 
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30,  1917,  comprised  26,397  vessels  of  8,871,037  gross  tons,  com- 
pared with  26,444  vessels  of  8,469,649  gross  tons  on  June  30,  1916, 
a  gratifying  increase.  The  following  statement  of  the  total  of  our 
tonnage  at  the  close  of  each  of  the  past  fiscal  years  shows  at  a 
glance  the  changes  in  the  total  tonnage  and  what  is  even  more 
interesting  the  change  in  the  direction  of  its  employment: 


June  J 


1914 
1915 
1916 
1917 


Poreign 
trade 


GrouUms, 
xi  076, 152 

1.871,543 
3,191.715 
a. 446, 399 


Coasting  trade. 


Great 
Lakes. 


Gross  tons. 
3, 88a,  932 
a,  818, 000 
3,760,815 
a, 779, 087 


Scftand 
rivers. 


Gross  tons. 
3,969,614 
3,699.886 
3,5«7."9 
3.645.551 


Total. 


Gross  tons. 
6.853,536 
6,517,886 
6,377,934 
6,434,638 


Grand  total. 


Gross  tons. 

7,9>8,688 

8,389,429 
8,469.649 
8,871.037 


Since  the  outbreak  of  the  war  a  steadily  increasing  proportion 
of  OUT  tonnage  has  engaged  in  foreign  trade. 

In  order  to  provide  the  greatest  possible  freedom  of  movement 
for  our  commerce,  the  Department  of  Conmierce  united  with  the 
United  States  Shipping  Board  in  recommending  to  Congress  the 
passage  of  a  bill  permitting  foreign  ships  to  engage  in  the  coasting 
trade  diuing  the  war  imder  conditions  to  be  prescribed  by  the 
President.  This  measure  became  a  law  on  October  6,  191 7,  and 
provides  that  the  requisite  permits  shall  be  issued  by  the  United 
States  Shipping  Board. 

There  has  been  a  considerable  increase  in  the  output  of  American 
shipyards  during  the  past  fiscal  year.  It  is  not  deemed  wise,  for 
obvious  reasons,  to  publish  the  details  but  the  facts  are  available 
to  all  who  may  be  officially  authorized  to  receive  them. 

By  the  act  creating  the  United  States  Shipping  Board  and  by 
the  emergency  appropriation  acts  the  Federal  Government  with 
all  its  powers  and  resources  has  been  placed  in  control  of  the 
shipbuilding  industry  with  large  sums  at  its  disposal.  The  high 
prices  of  steel  and  labor  and  the  desire  to  utilize  oiu*  shipbuilding 
resoiu-ces  as  fully  as  possible  has  led  to  a  marked  revival  of  wooden 
shipbuilding  in  this  coimtry. 

Compared  to  the  additions  made  to  our  merchant  marine  dur- 
ing the  fiscal  year,  the  total  losses  from  all  causes  have  been 
negligible. 

Upon  the  declaration  of  war  on  April  6,  191 7,  it  was  found  that 
the  machinery  on  nearly  all  German  ships  in  our  harbors  had 
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been  more  or  less  damaged.     Proper  steps  were  at  once  taken  to 
make  the  necessary  repairs  and  to  put  the  vessels  into  service. 

The  act  to  prohibit  the  sale  of  American  ships  to  foreign  owners, 
except  by  consent  of  the  United  States  Shipping  Board,  took 
eflfect  upon  the  President's  proclamation  dated  February  6,  191 7. 

The  bill  calling  for  the  numbering  of  motor  vessels  to  which 
reference  was  made  on  page  13  of  my  last  report  has  passed  the 
Senate  and  is  now  pending  before  the  Merchant  Marine  and 
Fisheries  Committee  of  the  House  of  Representatives. 

The  act  of  October  3,  191 7,  providing  revenue  for  war  expenses, 
imposes  a  tax  upon  the  use  of  yachts,  pleastue  boats,  power 
boats,  and  sailing  boats  over  5  net  tons,  and  upon  motor  boats 
of  not  over  5  net  tons  with  fixed  engines.  This  law  makes  it 
essential  that  some  means  be  devised  for  recording  those  boats 
and  procuring  the  names  and  addresses  of  the  owners.  The 
numbering  bill  would  be  a  great  advantage  in  this  connection. 
Shipping  Commissioners. 

During  the  year  506,941  officers  and  men  have  been  shipped 
and  discharged  by  shipping  commissioners  compared  with  487,524 
during  the  fiscal  year  191 6.  In  addition,  collectors  of  customs 
acting  as  shipping  commissioners  shipped  and  discharged  18,439 
officers  and  men,  of  whom  3,453  were  shipped  and  discharged 
at  Newport  News.  The  estimates  again  provide  for  a  shipping 
commissioner  at  that  port  at  least  dming  the  war.  The  addi- 
tion to  our  fleet  will  increase  the  amotmt  of  work  of  the  shipping 
commissioners  dming  the  current  year. 

Navigation  Receipts. 

The  receipts  from  tonnage  duties  during  the  fiscal  year  ended 
Jime  30,  1917,  amoimted  to  $1,393,718.92  (including  $2,901.90 
collected  from  the  Philippine  Islands'  fimd  and  $6,022.10  alien 
and  penal  tonnage  duties).  The  year's  revenue  from  this  source 
was  $60,846.91  less  than  during  the  previous  fiscal  year,  when 
it  was  the  largest  for  any  year  since  the  Civil  War  period,  the 
falling  off  being  in  February,  191 6.  The  amotmt  is  over  $70,000 
in  excess  of  that  collected  during  191 5. 

The  receipts  from  navigation  fees  dining  the  past  year  were 
$159,808.03  compared  with  $158,518.08  for  1916  and  $152,694.19 
for  1914. 

The  receipts  from  navigation  fines  during  the  year  amounted  to 
$49,962.37  compared  with  $52,381.75.  The  current  year  prob- 
ably will  show  a  further  decrease  in  the  amotmt  of  fines  collected, 
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inasmuch  as  the  existmg  war  conditions  have  rendered  diflScnlt 
compliance  with  the  navigation  laws  in  all  respects  and  have 
necessitated  lenient  treatment  of  the  offenses  which  have  occurred 
largely  because  of  such  conditions. 

From  the  three  sources  named  during  the  fiscal  year  191 7  a 
total  of  $1,603,489.32  was  collected.  The  entire  expenditures  of 
the  Bureau  of  Navigation  were  $201 ,330. 

Radio  Communication. 

The  work  of  the  Btu^au  of  Navigation  in  enforcing  the  two 
acts  relating  to  radio  communication  and  the  London  Interna- 
tional Radio  Telegraphic  Convention  of  191 2,  has  been  carried  on 
throughout  the  year. 

Special  attention  has  been  given  to  the  equipment  of  vessels 
entering  the  war  zones;  6,103  inspections  were  made  on  12,139 
clearances  of  vessels  equipped  with  wireless  apparatus,  disclosing 
502  cases  where  the  equipment  did  not  comply  with  the  require- 
ments of  the  law.  Of  these  cases  143  were  on  American  vessels 
and  278  were  fotmd  on  foreign  vessels. 

Considerable  difficidty  has  been  experienced  in  making  these 
inspections,  owing  to  the  changes  in  the  inspection  force.  All  of 
the  original  inspectors  in  the  field  service  voluntarily  entered 
the  service  of  the  Army  and  Navy  as  reserve  officers,  necessi- 
tating the  employment  of  new  men  unfamiliar  with  the  duties. 
These  men,  however,  are  gradually  being  trained  to  the  work  and 
good  results  are  expected  during  the  coming  year. 

In  addition  to  the  work  of  inspection  our  field  force,  principally 
outside  of  office  hours,  is  engaged  in  training  radio  operators  and 
encouraging  those  already  trained  to  enter  the  service  of  the 
merchant  marine  and  the  military  establishments.  There  was 
fortimately  a  large  reserve  of  amateur  radio  operators  and  from 
this  source  it  is  believed  that  the  demand  for  skilled  operators 
has  practically  been  met.  Between  April  i  and  Jime  30,  the 
period  from  the  time  this  country  entered  the  war  to  the  end  of 
the  fiscal  year,  680  new  commercial  operators  were  secured. 
During  the  entire  year  there  were  5,324  licenses  issued  to  operators 
of  all  grades. 

Enforcement  of  the  Navigation  Laws. 

The  table  following  sets  forth  in  detail  by  ports  and  laws  vio- 
lated the  work  of  the  Department  in  the  enforcement  of  the  navi- 
gation laws  during  the  fiscal  year  191 7  and  a  comparison  with 
previous  years. 
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Violations  of  Navigation  Laws  Rbportbd  by  thb  Various  Coixbctors  o* 
Customs  Showing  thb  Laws  Violated,  Fiscal  Ybar  Endbd  June  30,  1917, 
Compared  With  Previous  Years. 


Headquarters  port. 

1 

6 

it 

II 

r 

ii 

Si 

of 

396 

S3 

50 

X4 

a46 

7 

t 

1 

1 

f 

.9 
1 

i 

h 

!i 

1 

ii 

Baltimore  

461 
427 
89 
87 
so 
«83 
161 

XX 

X7X 

5 

36 

x8 
xa8 

«5 
50 
15 

3  ' 

a 

5 

39 

3 

3 

X 

a 
x6 

I 
5 

Boston 

9 

13 

X4 

Buffalo 

X 

Charlntoa 

ax 

3 
x6 

X 

6 

8 

Chicago ... 

5 
9 

3 

9 

a 

Cleireland 

1.... 

X 

Denver 

1 

IV*  Moin«* 

n6 
163 
138 

X 

97 

7X 

99 

X05 
S8 

3 

8 

4 

14 

9 

a 
a 

4 

a 

a 
a 

X 

1 

Duluth 

X 

i^£i*  Pajfii  

X 

El  Paso 

Galveston 

105 

SO 

35        *° 

X 

5 

a 

a 

Or«>atFaUs 

Honolulu    

18 
54 

40 
10 
137 
ia8 
84 
8a 
109 
3x5 

X,39S 

X 

3 

2 
3 
7 
ax 

39 

IS 

^' 
97 

6 

47 

a 

a 

95 

xoa 

33 

40 

18 

147 

1,049 

a 

x 

84 

a 

as 
10 
17 

X 

47 
71 
60 

a 

a 

4 

X 

Ifirltanapolis 

6 

4 

Juneau 

X 

X 

a 

X 

X 

z 

X 

X 
X 

a 

T^rMlA 

X 

Los  Angeles 

4 

7 
8 
9 
8 
3 

a8 
47 

I/niisville 

' 

Memi>his 

X 
X 

4 

a 
a 

3 

a 
a 
4 

* 

Milwaukee 

X 

a 
4 
xa 

X 

Mobile 

9 
4 
5 

z 

4 

xs 

Netqr  Orient .  . 

6 

New  York 

5 

xo 

Nogales 

Norfolk 

430 
74 

47 

a 

338 
45 

x8 
U 

z 

so 

X 

X 

1 

X4 

Ogdensburg 

z 

X 

Omaha 

1 

FhlloH^lphift 

406 
4 
93 

X4S 

130 
94 
44 
68 

348 

41 
3 
53 

19 

a 
xo 

a 

xo 

asa 

7 

XOI 

119 
65 
36 
68 

307 

60 

X 

ao 
ao 
3 
6 

5 

z 

39 

a 

9 

z 

1 

Port  Arthur 

■■■   1     ■ 

9 

4 

9 

8 
3 

X 

z 

.... 

t 

Portland.  Me 

X 

z 

Portland.  Oreg 

a 

X 

3 

z 

Providence 

z 

z 

9 

Rochester 

St.  Albans 

St.  Louis 

94 

z 

4 

z 

z 

St.  Paul 

Salt  Lake  City 

X96 

13 
48 

33 
3 
xa 

70 

a 
x6 

aa 

4 

X 

.... 

5 

6 

5 

6 

X 

17 

9 

4 

9 

4 

aa 

San  Juan 

Savannah 

xa 

6 

z 

a  Bilb-of-health  cases  transferred  to  Treasury  Department.  July  m,  z9zz. 
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Violations  of  Navigation  Laws  Reported  by  the  Various  Collectors  of 
Customs  Showing  the  Laws  Violated,  Fiscal  Year  Ended  June  30,  1917, 
Compared  With  Previous  Years— Continued. 


Headqaarters  port. 


I 
I' 


» 


S 


■S     !i 

5.  ,3. 


Id  y 


l* 


w« 


Seattle 

Tampa 

Wiliiiinfftao.N.C.. 

Total— 
1917(48  ports).. 
1916(48  ports).. 
19x5  (48  ports).. 
19x4(49  ports).. 
19x3  (107  ports). 
19x3(105  ports). 
19x1  (9a  ports).. 
19x0(74  ports).. 
1909(64  ports).. 
1908  (73  ports).. 
1907  (66  ports).. 
1906  (77  ports).. 
1905  (63  ports).. 
X904  (66  ports) . . 


3x8 
547 
a63 


138 
X34 
ax3 


«7»S69 

«7»82S 

06,868 

«6,7«> 

3»5o6 

3.634 

3,a68 

x,070 

XfX34 

8sa 

684 

670 

594 

706 


i,oao  4,660 
S»i26 
671  4»462 
768  4,838 
333  la, 783 
i6s  3i"9 
x8a  |i,8xi 
352  I  488 
710 
38s 
9a 
ijo 
53 
93 


X51 
945 

309 
194 
14a 
184 


770 
943 
98a 
63X 
33 

96 !  3 

33  41 
17  I  5a 
33  ,  69 
43 
36 
"4 
99  43 
lOl   48 


|a86 

.371 


36 

x6  i  a9 


43 

400 

41 

38 

331 

35 

41 

348 

67 

36 

153 

59 

xo 

B3 

36 

39 

81 

13 

16 

43 

30 

16 

68 

" 

7 

59 

18 

30 

7 

33 

53 

27 

6 

49 

5 

7 

ao 

XX 

X3 

a4 

X9 

5 

9 
38 

(*) 


a  ReiMirts  are  ixow  xiiade  by  subports 
^  Included  under  **  Miscellaneous"  in 


throuirh  the  prtndiMl  port  of  the  district. 
L  X9Q4  report. 


18* 

90 
4a 
45 

xsa 
5* 
50 
76 
63 
6x 
63 
7« 
6s 

131 


The  enforcement  of  the  navigation  laws  during  the  fiscal  year 
1 9 17  proceeded  as  usual  although  the  work  was  somewhat  affected 
by  war  conditions. 

The  facilities  employed  were  the  motor  vessels  Dixie  and 
Tarragon,  56  navigation  inspectors,  14  radio  inspectors,  customs 
oflScers,  and  the  United  States  Coast  Guard. 

The  table  following  shows  the  work  of  the  various  agencies  of 
the  Government  employed  in  the  enforcement  of  these  laws. 
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Violations  op  thb  Navigation  Laws  in  which  Pbnaltibs  wsrs  Imposbd  and 
Sources  op  thb  Reports  por  Fiscal  Ybar  Endbd  Junb  30,  191 7. 


Hcftdquttrters  port. 

Total. 

Coast 
Guard. 

Tarra-- 
goo. 

Dixie. 

Local 
inspec- 
tors. 

Radio 
inspec- 
tors. 

Cus- 
toms 
officers. 

Navi- 
gation 
inspec- 
tors. 

Cases 
reported 
under 
aUot. 
ments. 

Baltimore 

469 
43X 
.  90 
87 
48 
a86 
173 

5 
33 
3X 

x8s 

XX9 
103 
U 

4 

7 

x8x 

3 

36 

5 

x6 
X09 
3a 

X 

4« 
94 

38 

X37 

137 

Boston 

Buffalo . . 

46 

46 

Charlwton... 

4 

«>5 

3 

a 

ax 

X3a 

36 

36 
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I>enver. 
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X09 
X73 
X33 

X 
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4« 
3X 
X04 

X 

39 

Detroit 

30 
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99 

aj 
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Oftlvestoo     a .  .  .  w  . 

l«3 

»4 

X 

a 

76 

Gr«»t  Falls 

Honolulu 

ao 
54 

4X 

xo 

X3S 

X3X 

77 

84 

109 

3x4 

x,a9x 

X 

425 
7a 

X 

19 
xa 
a9 
8 
X34 
6a 
3X 
9 
74 
xja 
X33 

X 

39 

7X 

TftHjan^polis. ...    » .    .  X  X ...  X 

8 
9 

a 

34 

34 

Juneau 

3 

Laredo 

Loa  Angeles 

X 

X3 
x8 

87 

X3 
aa 

7x 

3 

44 
aS 

zoa 

Louisville 

xa 

44 
98 

Memphis 

Milwaukee 

48 

5 

33 

asa 

Mobile 

X7 
xa4 
554 

ass 

New  Orleans 

New  York 

46 

46 

Nogales 

Norfolk 

a3 

55 

«3X 

40 

X 

37 

37 
44 

Ogdensburg . . 

Omaha      ,       .       , 

Pembina 

Philadelphia 

396 
4 
9X 

X45 

xa6 
95 
44 
68 

334 

3 

7 

46 

9 
3 

7 
XS 

X 

6 

X87 

X 

70 
34 
xas 
aa 

44 
68 
ai3 

X44 

X44 

Pittsburgfa 

Port  Arthur 

X 

7 

X3 

99 

Pwtlfln<»,  Me 

Portland,  Oreg 

4a 

xx8 

Providence 

aa 

3 

4a 

Rodiester. 

St.  Albans 

3X 

68 

St.  Louis 

80 

xo 

31 

St.  Paul 

Salt  Lake  aty 

194 
X3 
50 
3*9 
549 
a6o 

xx6 

3 

4 

7X 

X3 

34 

aa6 

443 

73 

8 

Sanjuan 

fUvannah 

X 

90 

X5 

44 

5 

xo 
xa 
X3 

X 

X 

Seattle 

xa6 

Tftmpa X . . .  w . 

79 
X9a 

Wilmington.  N.  C 

Total- 

7,56s 
7,895 
6,860 
6,7ao 

x,a55 

Xi333 

x,38o 

9aa 

x,a34 

StAA 

71a 
590 
36X 
734 

X3 
36 
34 

97 

a»833 
a,  876 
a,66x 
3ia75 

654 

X,o89 

999 

x,xs9 

x,x78 

X,40X 

x,*»$ 

19x6  C48  ports) 

987           984 

X,425    

X,  76a    

X9IS  C48  Dorts) 

19x4  C49  ports) 
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The  foregoing  statement  of  the  work  done  by  the  various  in- 
spection services  is  based  on  reports  made  by  collectors  of  cus- 
toms who  report  these  violations  to  the  Department  for  action 
and  is  approximately  correct. 

The  Department  has  been  gratified  to  find  in  its  inspection 
work  during  the  year  a  material  improvement  in  the  navigation 
of  vessels  as  required  by  the  navigation  laws. 

There  were  812  violations  in  1917  of  the  steamboat-inspection 
laws,  an  increase  of  208  over  last  year,  which  is  partly  explained 
by  the  increase  in  vessels  in  the  foreign  trade  and  the  increased 
demand  for  licensed  officers  and  able  seamen  under  the  seamen's 
act  of  1915. 

The  work  of  the  service  through  its  motor  vessels  in  enforcing 
the  navigation  laws  in  a  manner  at  once  both  vigorous  and  kindly 
but  with  a  spirit  which  may,  in  the  true  sense,  be  called  educa- 
tional is  bearing  good  fruit.  An  example  is  found  in  a  report 
from  the  collector  of  customs  for  the  port  of  Philadelphia,  dated 
September  28,  stating  that  from  May  30  to  September  3  of  the 
present  year  but  77  boats  were  found  violating  the  law  out  of  a 
total  of  1,333  inspections.  Similar  testimony  is  given  from  other 
districts  after  a  period  of  careful  law  enforcement  in  those  lo- 
calities. 

It  would  be  difficult  to  give  too  much  credit  to  the  officers  and 
men  of  the  Navigation  Service  for  the  eflfective  way  in  which 
they  have  enforced  the  laws  diuing  the  past  and  previous  fiscal 
years.  The  work  has  been  thoroughly  well  done  and  without 
arousing  any  considerable  antagonism,  although  the  proceeds 
from  mitigated  funds  have  been  such  as  to  much  more  than  cover 
the  cost  of  the  service.  The  officers  and  crews  of  the  Tarragon 
and  Dixie  have  done  good  constructive  work  by  reason  of  which 
navigation  along  our  coasts  and  especially  in  our  protected 
waters  is  much  safer  than  without  their  efforts  it  would  have 
been.  They  have  been  very  helpful  in  protecting  the  rights  of 
seamen  and  have  served  the  cause  of  humanity  in  more  than  one 
case  where  interference  to  preserve  the  sailor's  rights  was  neces- 
sary. 

The  Department  has  received  material  assistance  from  various 
yacht  owners  who  have  tendered  their  vessels  free  and  in  some 
instances  their  own  services  in  carrying  out  the  motor-boat  laws. 
Various  associations  of  motor  boat  and  yacht  owners  have  also 
been  very  helpful  in  maintaining  the  standards  of  equipment 
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fixed  by  law  and  in  cooperating  to  remove  the  necessity  of  con- 
stant detailed  inspection.  It  is  expected  that  this  assistance 
from  yacht  associations  will  be  extended  in  the  future. 

The  motor  vessel  Dixie  has  been  taken  over  by  the  Navy 
Department  and  is  at  present  used  as  a  dispatch  boat. 

The  motor  vessel  Kilkenny  was  purchased  on  August  6,  191 7,  for 
$8,700.  The  price  was  a  very  reasonable  one  and  the  Department 
deemed  itself  fortimate  to  secure  so  good  a  vessel  at  the  figure. 
When  the  voucher  for  payment  was  sent  it  was  returned  by  the 
former  owner,  Mr.  Edward  Crozer,  with  a  note  presenting  the 
vessel  to  the  Government  with  his  compliments.  Due  acknowl- 
edgment was  made  of  this  generous  and  patriotic  act.  The  Kil- 
kenny is  a  motor  boat  of  52  gross  and  45  net  tons.  She  is  79.4 
feet  on  the  water  line  with  a  beam  of  14.4  feet.  The  vessel  is  now 
imdergoing  the  necessary  alterations  to  fit  her  for  the  regular  work 
of  enforcing  the  navigation  laws. 

The  motor  vessel  Tarragon  continued  her  work  during  the  year 
of  inspecting  motor  boats  and  larger  vessels,  reporting  during  the 
year  1,234  violations  of  the  law,  which  is  nearly  one-sixth  of  the 
total  violations  reported  for  that  period  from  all  points.  In  addi- 
tion to  her  motor-boat  work,  this  vessel  assists  in  preventing  the 
overcrowding  of  passenger  vessels,  enforces  the  rules  of  the  road 
sees  to  the  carrying  of  proper  lights,  etc. 

Navigation  Inspectors. 

The  Department  has  continued  the  work  of  preventing  the  over- 
crowding of  passenger  vessels  throughout  the  year  with  results 
shown  by  the  following  table: 

NuMBBR  OF  Counts  and  thb  Number  of  Passengers  Involved  in  Preventing 
Overcrowding  of  Passenger  Vessels  During  Fiscal  Year  Ended  June  30, 
1917. 


Port. 


BaltimoK 

Boston , 

Bridceport 

Buffalo 

Charleston,  S.  C. 

Chicago 

Cleveland , 

Detroit 

Des  Moines 

Dtthith 


Navigation. 


Customs. 


Totol. 


Counts.  Passengers. 


897 

i»376 

674 


87 


838,469 
a,  154 


»69.633 
»59tS34 
891, 171 


xSt6z6 


Counts. 


5 

87s 

5 

3. 023 

a6 

ia7 

389 

69 


Passengers.  Counts.!  Passcogas. 


i»733 

1.724 

648,744 

877 

3.861 

5 

829.053 

3.oa3 

ii.aiS 

36 

45.42s 

i,oa4 

3x8,960 

X.765 

87.990 

743 

x,a4a 

X 

43>998 

S39 

840.302 

650,898 

3.»6i 
829.053 
ii,>i8 
315.058 
578.494 
979,161 
i,a49 
59»6i4 
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NuMBSR  OF  Counts  and  thb  Numbbr  of  Passbngers  Involved  in  Preventing 
Overcrowding  of  Passenger  Vessei«s  During  Fiscal  Year  Ended  June  30, 
19 1 7 — Continued . 


Port. 


Navigation. 


Customs. 


Counts. 


Passengers.  Counts. 

I 


Passengers, 


Total. 


Counts.  Passengers. 


Gahreston 

Indianapolis 

Lonisville 

Memphis 

Mobile 

New  Orleans. . . . 

Norfolk 

Offdensburg. . . . 
Philadelphia.... 

Port  Arthur 

Portland,  Me. . . 
Portland.  Oreg. 

Providence 

St.  Albans 

Seattle 

Tampa 


ia8 
158 

X77 


41,010 
36,838 
63,9x6 


68 
343 


487 
607 


93,667 
X5X,998 

73.3x8 
28a, 975 


Ttttal 

Total  for  fiscal  year  19x6. . 


6,62a 
8,359 


a»949»a99 
3»a44i953 


119 
4 
xo 
3 
a8 
33 
71 
31 
X 

M 
38 
46 
z8a 


6,935 

854 

59>44a 

a»5i5 

a,  34a 

1,133 

10,090 

13,686 

34,724 

307 

ZI3 

3,388 

9,563 

17,987 

69,303 

445 


90 
130 
377 
x8i 

zo 
3 

96 

33 
313 

31 
488 

14 
645 

46 
x83 


5,336 
5,45X 


3,333,049 
1,867,8x4 


XI,  958 
X3,8zo 


6,935 

41,864 

96,380 

66,431 

a,  34a 

x,i3a 

3a, 757 

13,686 

x86, 733 

307 

73,430 

a,  388 

392,538 

17,987 

69,303 

445 


5,X73,348 
5» 1X4, 351 


The  above  totals  do  not  include  the  report  from  New  York 
which  shows  a  total  number  of  coimts  for  the  fiscal  year  of  3,608, 
the  number  of  passengers  involved  being  1,624,093. 

It  is  the  uniform  practice  of  this  Department  to  prevent  the 
overcrowding  of  passenger  vessels  rather  than  to  permit  them  to 
violate  the  law  and  then  impose  penalties  for  so  doing.  The 
following  table  shows  the  cases  (called  shut-oflFs)  in  which  inspec- 
tors have  been  obliged  to  stop  vessels  from  loading  to  excess 
above  the  legal  limit  arranged  by  months  and  customs  districts. 
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Shut-Offs,  by  Months,  During  thb  Fiscal  Ybar  Ended  June  30,  1917. 


Port. 


Baltimore 

Boston 

Buffalo 

Charleston 

Chicago 

Cleveland 

Detroit 

Dtiluth 

Indianapolis. . 

I«ouisville 

Memphis 

Norfolk 

Ogdensburg. . . 
Philadelphia.. 
Portland.  Me.. 

Providence 

Rochester 

Seattle 

Tampa 


Total X99      x6o,  108 


July. 


Ir3<» 

300 

30,898 

36, 156 

50,883 

3*196 

900 

6as 

600 

986 

700 

1,189 

400 

4;  394 

670 

3,685 


August.        September.   November.     December, 


i 

8 

6 
J7 


4,750 
i5»o83 


8,066 

I2,6lX 

36,568 


3S6 


8oa 
X3,3oa 


lox     84,449     16     i9,6ox 


3,050 
x,856 


202 
,915 


272 
416 


4,6x0 


a8o 


March. 


Port. 


May. 


June. 


Total 


Baltimore 

Boston 

Buffalo 

Charleston.... 

Chicago 

Cleveland 

Detroit 

Duluth 

Indianapolis.. 

Louisville 

Memphis 

Norfolk 

Ogdensburg. . . 
Philadelphia.. 
Portland.  Me.. 
Providence.... 

Rochester 

Seattle 

Tunpa 

St.  Albans. . . . 
Galveston 


1,538 


3,384 


6x6 
x,8oo 


356 
x,ooo 


725 

710 


35,448 

x6,939 

x,300 

300 

39,782 

50,683 

79,851 

3,196 

900 

1,337 

1,87a 

4,4x3 

700 

1,189 

x,3oa 

22,206 

670 

3,963 

230 

7*5 

710 


Total.. 


x,s.^8 


6,156 


331     267,0x7 


NoTB— The  above  totals  do  not  include  the  report  from  New  York  which  shows  that  during  the  fiscal 
year  92.^44  iotending  passengers  were  shut-off  on  a  total  of  8a  trips. 
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From  this  table  it  will  be  noted  that  on  331  occasions,  involvmg 
the  safety  of  267,017  passengers,  our  men  prevented  the  over- 
loading of  vessels.  For  nearly  three  years  we  have  been  trainmg 
these  inspectors  and  have  now  established  a  corps  of  active  and 
eflScient  men  who  have  done  much  to  increase  the  safety  of  the 
excursion  business  on  the  water. 
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CONCLUSION. 

The  foregoing  is  respectfully  commended  to  yonr  attention  and 
to  that  of  Congress. 


Respectfully, 


«54 


William  C.  Redpield, 

Secretary. 
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Appendix  A.-^  PER  DIEM  REQUIREMENT. 

For  two  years  past  the  attention  of  Congress  has  been  invited  to  the  injustice  often 
suffered  by  employees  of  the  Department  of  Commerce  as  a  result  of  the  limits  imposed 
by  law  upon  subsistence  expenses  of  employees  traveling  away  from  their  posts  of 
duty  on  official  business  of  the  Department.  Under  the  law  as  it  now  stands,  such 
employees  can  charge  only  actual  necessary  subsistence  expenses  at  a  rate  not  to 
exceed  $5  a  day  (act  of  Apr.  6,  1914,  38  Stat.,  318),  or  they  may  receive,  upon  proper 
authorization  by  the  head  of  the  department,  a  per  diem  allowance  in  lieu  of  sub- 
sistence at  a  rate  not  to  exceed  $4  a  day  (act  of  Aug.  i,  19 14,  38  Stat.,  680). 

In  many  cases  the  limits  fixed  by  the  two  laws  above  cited  provide  sufficient  lee- 
way to  enable  traveling  employees  to  receive  complete  reimbursement  for  all  their 
subsistence  expenses.  The  fact,  however,  that  the  limit  is  fixed  by  law  and  no 
discretion  is  left  in  the  head  of  the  department  works  an  injustice  to  employees  who 
travel  in  places  where  subsistence  expenses  are  imusually  high  and  where  they  are 
thus  compelled,  since  they  are  tmder  orders  to  perform  service  at  those  places,  to 
pay  a  portion  of  the  Government's  legitimate  expense  out  of  their  own  pockets. 

This  condition ,  burdensome  in  the  past ,  has  now  become  almost  intolerable .  Every- 
one knows  that  the  war  has  increased  living  expenses,  and  the  Comptroller  of  the 
Treasury  has  decided  that  the  costs  of  laimdering  and  pressing  clothes  are  subsistence 
items  and  must  be  included  within  the  above-named  limits.  In  many  cases  em- 
ployees of  the  Department  visiting  the  large  cities  of  the  coimtry  must  live  in  such  a 
place  and  in  such  a  maimer  as  to  be  reasonably  representative,  without  extravagance, 
of  the  Government  they  serve.  There  are  times,  under  present  conditions,  when 
adequate  accommodations  can  not  be  had  in  our  larger  cities,  for  a  short  stay,  which 
shall  include  board,  lodging,  laundry,  and  the  care  of  clothing,  within  $5  per  day. 

Employees  of  the  Department  traveling  abroad,  especially  in  Central  and  South 
America,  meet  even  more  difficult  conditions  with  reference  to  living  costs  than  do 
those  traveling  in  the  continental  United  States.  It  is  not  possible,  at  the  present 
time,  for  traveling  employees,  either  in  Europe  or  South  America,  to  live  in  even 
reasonably  comfortable  hotels  for  less  than  $7  per  day.  This  results,  from  the  neces- 
ttties  of  the  case,  in  employees  paying  from  their  own  pockets  the  difference  between 
their  actual  living  expenses  and  the  amount  allowed  by  the  Government. 

The  opposite  alternative  of  living  for  short  periods  in  cheap  boarding  houses  means 
in  many  countries  a  definite  loss  of  consideration  and  of  effective  service  to  the  Govern- 
ment. On  the  other  hand,  employees  who  pay  out  of  modest  compensation  a  con- 
siderable part  of  the  cost  of  their  living  in  places  where  they  are  sent  imder  Govern- 
ment orders,  naturally  feel  the  injustice  of  such  a  condition.  In  these  cases  efficiency 
is  reduced  because  an  employee  often  can  not  afford  to  stay  long  imder  such  conditions 
and  hastens  his  work  at  the  cost  of  thoroughness. 

It  is,  of  course,  true  that  there  are  many  circumstances,  particularly  in  this  country. 
Inhere  conditions  under  the  existing  law  are  provided  for  satisfactorily.  It  is  not 
desired  to  alter  these  conditions  nor  the  practice  which  applies  to  them  but  merely 
to  stop  the  injustice  of  compelling  employees  to  assume  on  Government  behalf  a 
lar:^  part  of  the  cost  of  the  worl^  that  GQv^mment  orders  them  to  do. 
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This  matter  is  not  complete  without  a  reference  to  Alaska,  for  there  conditions  are, 
perhaps,  even  more  onerous  than  elsewhere.  The  distances  are  great.  The  expenses 
are  high.  The  employees  are  paid  but  modest  salaries.  They  must  travel— they 
have  no  choice  in  the  matter— but  thev  can  not  travel  unless  they  pay  many  of  their 
own  traveling  expenses  in  addition  to  the  regular  cost  of  maintaining  their  homes. 
Previous  reports  have  shown  the  actual  losses  incurred  by  employees  under  these 
circumstances. 

Both  the  laws  referred  to  were  passed  in  1914.  Since  that  time  coaditions  have 
changed.  Living  costs  have  greatly  increased,  and  even  if  it  be  assumed  that  at 
the  time  these  laws  were  passed  the  limits  imposed  by  them  were  sufficient,  they  are 
often  inadequate  at  present.  The  $5  limit  for  actual  subsistence  expenses  and  the 
$4  limit  for  per  diem  in  lieu  of  subsistence  have  been  in  force  in  the  Government 
service  for  perhaps  25  years.  When  first  established  they  easily  covered  the  sub- 
sistence expenses  of  traveling  employees.  The  theory  upon  which  they  were  estab* 
lished  at  that  time  was  correct,  and  the  amounts  fixed  were  reasonable;  to-day  they 
are  far  from  reasonable  and  should  be  changed  to  make  them  correspond  to  present 
conditions. 

I  recommend,  therefore,  the  substitution  for  the  two  legislative  provisions  men- 
tioned of  a  provision  imposing  upon  the  head  of  each  department  and  independent 
establishment  the  duty  and  authority  to  fix  the  rates  at  which  traveling  employees 
can  be  reimbursed  for  their  actual  necessary  subsistence  expenses  or  can  be  given  a 
per  diem  allowance  in  lieu  of  subsistence.  It  is  respectfully  pointed  out  that  oondi- 
tions  in  di£ferent  localities  are  not  and  can  not  be  £dike  at  any  one  time  and  that  no 
law  imposing  a  fixed  rate  can  ever  be  made  to  meet  the  conditions  of  all  cases.  Fur- 
thermore, these  conditions  change  and  sometimes  change  very  rapidly.  It  costs 
more  to-day  than  it  did  to  travel  in  the  United  States,  but  our  domestic  conditions  in 
this  respect  are  as  nothing  compared  to  the  great  increase  in  the  cost  of  traveling  in 
Russia  under  existing  conditions.  As  a  matter  of  fact,  conditions  in  Russia  have 
become  so  costly  that  it  has  been  found  necessary  to  withdraw  men  from  that  field. 

If  in  the  judgment  of  Congress  some  fixed  limit  must  be  imposed,  it  is  suggested  that 
existing  laws  be  so  amended  as  to  alter  the  limit  for  actual  necessary  subsistence 
expenses  for  employees  traveling  in  the  continental  United  States,  exclusive  of 
Alaska,  from  $5  a  day  to  $7  a  day,  and  the  limit  for  per  diem  in  lieu  of  subsistence  for 
such  employees  from  $4  to  $5  a  day,  and  to  increase  the  corresponding  limits  for  em- 
ployees traveling  in  foreign  countries  or  in  Alaska  or  the  insular  possessions  of  the 
United  States  to  $S  and  $6  a  day,  respectively. 
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As  explained  in  my  last  two  reports,  the  Census  Bureau  labors  under  a  great  handi- 
cap by  reason  of  its  low  average  salary' scale»  which  is  causing  many  members  of  its 
force »  including  some  of  the  most  capable  ones,  to  leave  for  more  lucrative  employ- 
ment elsewhere,  both  within  and  without  the  Government  service.  The  extent  of 
this  handicap  will  be  more  readily  understood  and  its  seriousness  will  be  more  thor- 
oughly appreciated  when  it  is  stated  that  out  of  the  563  official,  clerical,  and  sub- 
clerical  positions  on  the  statutory  roll  of  the  Bureau,  only  98,  or  17.4  per  cent,  pay 
salaries  in  excess  of  $i,aoo  per  annum,  whereas  in  the  other  bureaus  of  the  Department, 
considered  as  a  whole,  39.9  per  cent  of  the  positions  pay  salaries  higher  than  that 
figure.  Furthermore,  in  1912  (the  latest  year  for  which  data  are  available)  36.1  per 
cent  of  the  positions  in  all  the  Executive  departments  combined,  exclusive  of  those 
in  the  Bureau  of  the  Census,  carried  rates  of  compensation  greater  than  $1,200  per 
annimi.  That  is  to  say,  the  proportion  of  the  Census  force  which  receives  more  than 
$i,aoo  p^  annum  is  less  than  half  as  great  as  the  corresponding  proportion  for  the 
remainder  of  the  Department  of  Commerce  and  is  also  less  than  half  as  great  as  was 
the  corre^xmding  proportion  in  the  remaining  bureaus  of  all  the  departments  com- 
bined five  years  a^o. 

The  natural  and  inevitable  result  of  this  state  of  affairs  appears  in  the  fact  that 
during  the  period  from  July  i,  1916,  to  September  30,  191 7,  the  Census  Btu^au  lost 
no  fewer  than  89  officials  and  employees,  or  nearly  16  per  cent  of  its  entire  statutory 
force.  The  following  cases  are  cited  to  illustrate  the  difference  between  the  salaries 
received  from  the  Census  Bureau  by  some  of  the  members  of  its  force  who  have  left 
since  Jtdy  i,  1916,  and  the  salaries  they  are  now  receiving: 


Positkni. 


Salary. 


Salary  in 
present 
position. 


Position. 


Salary. 


Salary  in 
present 
position. 


I  diid  statistician 
idndof  divis^n. 

xderk 

sdcrks 

4derics 


l3,ooo 
s,ooo 
XfSoo 
If  400 

X,90O 


aderks 

6ckrks 

I  skilled  laborer 


900 
900 


flySOO 

X, 600(1) 

XiXKKs) 

ZfSoo 


It  should  be  obvious  that  an  official  or  employee  is  worth  more  in  the  office  in  which 
he  has  had  years  of  training  than  in  one  in  which  he  has  had  no  experience  whatever; 
yet,  as  will  be  seen  from  the  foregoing  table,  one  of  the  officials  who  left  the  Bureau 
is  now  drawing  double  the  salary  paid  him  here,  and  the  other  official  and  a  number 
of  the  clerks  who  left  are  receiving  greatly  increased  compensation. 

In  this  connection  it  may  be  mentioned  that  in  its  estimates  of  appropriations  for 
the  fiscal  year  19x5  the  Census  Bureau  asked  for  a  reclassification  of  its  force,  but 
no  action  was  taken  upon  its  request. 

Bor  the  fiscal  year  19x7  Congtess  granted,  at  the  request  o.  the  Bureau,  an  merease 
of  z  n  the  number  of  chiefs  of  division  on  its  roll  and  increases  of  4  positions  in  the 
$z,8oo  class,  5  in  the  $z.6oo  class,  and  3  in  the  $1,400  class,  together  with  a  decrease 
of  13  in  the  $x  900  class     These  changes,  however,  gave  the  Bureau  only  slieht  relief. 
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since  the  number  of  $1,200  positions  on  its  roll  still  remained  inordinately  large  and 
the  number  of  positions  above  $1,200  inordinately  small  in  proportion  to  the  total. 

For  the  fiscal  year  1918  the  Bureau  requested  increases  aggregating  33  in  the  number 
of  positions  at  salaries  above  $1,200,  together  with  a  corresponding  decrease  of  33  in 
the  number  at  $1,200.  This  would  have  necessitated  an  increase  of  only  $9,600,  or 
less  than  i}4  per  cent,  in  the  total  appropriation  for  salaries,  but  woukt  have  made 
possible  a  considerable  number  of  well-deserved  promotions.  This  increase,  how- 
ever, was  not  granted,  and  as  a  result  the  Bureau  lost  during  the  year  a  large  number 
of  its  trained  and  capable  officials  and  employees. 

Not  only  is  the  Btireau  thus  handicapped  by  its  exceedingly  low  salary  scale,  but 
it  suffers  by  reason  of  the  inadequate  size  of  its  force.  The  following  table  shows  the 
total  statutory  force  of  the  Bureau  and  the  number  of  clerical  positions  in  each  salary 
class,  by  fiscal  years,  beginning  with  the  close  of  the.  last  decennial  census  period: 


Fiscal  year— 


1913-14 
19x4-15 
1915-16 
1916-X7 
1917-18 


Total 
force.a 


610 
6>i 
589 
569 
56a 
563 


Clerks  at— 


It.Soo. 


$1,600. 


%t.i 


ll.MO. 


300 
305 
303 
300 

»83 
«83 


Ix.ooo. 


87 

86 
8S 
8s 

81 
8t 


a  Includes  official  and  subclerical  positions. 

It  will  thus  be  seen  that  the  Bureau's  force  is  smaller  by  47  than  it  was  5  years  ago. 
Moreover,  it  is  smaller  by  73  than  it  was  during  the  fiscal  year  1907-8,  which  bore 
the  same  relation  to  the  Thirteenth  Census  period  that  the  present  fiscal  year  bears 
to  the  Fourteenth  Census  period.  A  portion  of  this  reduction  (39  employees)  was 
due  to  the  removal  of  the  Census  Bureau  to  the  Commerce  Building  and  the  resultant 
consolidation  of  a  part  of  its  force  with  that  of  the  Department;  but,  making  allow- 
ance for  this  consolidation,  it  is  now  operating  with  34  fewer  employees  than  it  had 
10  years  ago  Its  work,  however,  is  materially  greater  at  present  than  it  was  at  that 
time,  to  some  extent  by  reason  of  the  addition,  in  1912,  of  the  semiannual  (now 
quarterly)  tobacco  inquiry  to  the  investigations  regularly  carried  on  by  the  Bureau, 
but  more  especially  because  of  the  general  increase  in  the  work  along  all  lines,  due 
in  part  to  the  growth  of  the  country  dtuing  the  past  decade  and  in  part  to  the  ampli- 
fication and  extension  of  certain  inquiries,  such  as  those  relating  to  births,  to  mor- 
tality, to  cotton  and  cottonseed,  and  to  cities  and  States. 

The  increase  in  the  vital-statistics  work  is  worthy  of  particular  mention.  This 
work  is  rapidly  becoming  greater  from  year  to  year,  not  merely  by  reason  of  the  increase 
in  the  population  of  the  country  but  also  because  of  the  extension  of  the  "  registration 
areas"  for  births  and  deaths.  The  collection  of  birth  statistics  by  the  Census  Bureau 
was  begun  only  a  few  years  ago,  but  already  the  birth-registration  area  compnises  13 
States  and  the  District  of  Columbia  and  contains  more  than  a  third  of  the  population 
of  the  country.  Tests  are  being  made  in  six  other  States  to  determine  how  closely 
their  birth  registration  approaches  completeness,  and  as  a  result  of  these  tests  it  is 
likely  that  the  records  of  some  of  these  States  also  will  be  accepted  in  the  near  future. 
The  death  statistics,  which  10  years  ago  related  to  less  than  one-half,  now  pertain  to 
•pprazimately  70  per  cent,  of  the  population  of  the  United  States,  distributed  through- 
out a6  States,  46  cities  in  other  States,  and  the  District  of  Columbia.  The  growth  of 
the  vital-statistics  work  has  been  so  great  as  to  necessitate  the  employment  during  a 
portion  of  each  year  of  about  39  s^ditional  operaton  gf  tabMlatin^  machinery. 
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The  work  of  the  division  of  cotton  and  tobacco  statistics  has  been  greatly  increased 
as  a  restilt  of  recent  legislation.  The  act  of  August  7,  1916,  authorized  the  Census 
Bureau  to  collect  and  publish  (a)  quarterly  statistics  relating  to  the  consumption  of 
bleached  cotton  fiber  in  the  manufacture  of  explosives;  (6)  quarterly  statistics  as  to 
the  consumption  of  unbleached  cotton  fiber  in  the  manufacture  of  absorbent  and 
medicated  cotton;  and  (c)  monthly  statistics  pertaining  to  cotton  seed  received, 
crushed*  and  on  hand,  and  to  cottonseed  products  manufactured,  shipped  out,  and 
on  hand. 

The  act  of  May  10,  1916,  required  the  Census  Bureau  to  collect  and  publish  quar- 
terly statistics  relating  to  stocks  of  leaf  tobacco  held  by  manufacttuers  and  dealers, 
classified  according  to  principal  types.  This  work  had  formerly  been  done  at  semi- 
annual, instead  of  quarterly,  intervals,  under  the  terms  of  the  act  of  April  30,  191a. 

A  further  need  for  the  enlargement  of  the  Bureau's  force  is  found  in  the  fact  that 
during  the  coming  fiscal  year — whose  termination  marks  the  beginning  of  the  Four- 
teenth Census  period  (July  i,  1919) — it  will  be  absolutely  necessary,  if  that  census  is 
to  be  taken  properly,  to  do  a  great  deal  of  preparatory  work  for  it. 

The  division  of  agriculture,  which  went  temporarily  out  of  existence  at  the  close 
of  the  Thirteenth  Census  period,  has  recently  been  reestablished.  The  force  of  this 
division,  however,  at  present  comprises  only  one  official  and  six  employees.  A  great 
deal  of  woric  must  be  done  in  preparation  for  the  Fourteenth  Census,  and  all  compara- 
tive tables  to  be  printed  in  the  reports  should  be  prepared,  so  far  as  figtues  for  the 
Thirteenth  and  preceding  censuses  are  concerned,  before  the  beginning  of  the  Four* 
teenth  Census  period,  or  at  least  before  the  enumeration  is  made.  This  can  not  be 
done,  however,  unless  a  very  much  larger  force  is  provided  for  the  division. 

Much  work  is  necessary  in  preparing  for  the  decennial  census  of  mines,  quarries, 
and  oil  and  gas  wells,  and  should  be  commenced  at  the  beginning  of  the  next  fiscal 
year.  As  no  work  on  this  inquiry  has  been  done  since  the  publication  of  the  Thir- 
teenth Census  report  on  mines  and  quarries,  the  services  of  a  number  of  employees 
will  be  needed  to  make  suitable  preparations  for  this  branch  of  the  Fourteenth  Census. 

The  geographer's  division,  whose  duties  include  the  establishment  of  supervisors' 
and  enumerators'  districts  for  the  decennial  censuses,  must  begin  this  work,  in  prep- 
aration for  the  Fourteenth  Census,  early  in  the  coming  fiscal  year.  The  magnitude 
of  this  task  will  be  evident  when  it  is  stated  that  the  number  of  enumerators'  districts 
at  the  next  census  will  be  approximately  75,000. 

The  divisions  of  population  and  manufactures  will  also  need  more  clerks  for  pre- 
liminary Fourteenth  Census  work,  although,  by  reason  of  the  fact  that  these  divisions 
have  been  in  continuous  existence  since  the  Thirteenth  Census,  they  will  not  need 
as  many  as  the  division  of  agriculture. 

In  making  its  estimates  of  appropriations  for  the  coming  fiscal  year,  therefore,  the 
Census  Bureau  will  ask  for  an  increase  of  79  in  its  statutory  force,  in  order  that  it  may 
be  enabled,  first,  to  take  care  of  the  increases  in  its  current  work,  especially  in  vital 
statistics  and  cotton  and  tobacco  statistics,  and  second,  to  make  proper  preparations 
for  the  Fourteenth  Census.  V/ith  the  view  of  readjusting  its  salary  scale  so  as  to 
bring  it  more  nearly  into  conformity  with  the  salary  scales  prevailing  elsewhere  in 
the  Government  service,  56  of  the  positions  needed  for  the  next  fiscal  year  have  been 
estimated  for  at  salaries  in  excess  of  $i,aoo:  and  the  estimates  also  call  for  a  reduction 
of  33  positions  in  the  $i,aoo  class,  with  a  corresponding  increase  in  the  numbe-  of 
places  above  that  salary,  as  requested  in  the  estimates  for  the  present  fiscal  year. 
The  present  and  proposed  classifications  are  shown  below. 
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Grade. 


OflSce  force.  19x8. 


Number.    Salary.    Amount 


Estimates,  19x9. 


Number.     Salary-     Amount. 


Director 

Chief  statisticians 

Statistical  and  technical  expert.. 

Chief  clerk 

Geographer 

Stenographer 

Expert  chids  of  division 

Clerks: 

Class  4 

Ctassj 

Class* 

Ctossx 

Sx.ooo , 

I900 

Skilled  laborers: 

$790 , 

Messengers 

Assistant  messengers 

UnskUkd  kborers 

Messenger  boys 


16. 000 
3f00o 


16, 000 
X5>ooo 


X 

9 

X5 
•5 

40 
«83 
«3 
8x 


Stsoo 
s»ooo 

XfSOO 
9«00O 

x,8oo 
1,600 
x,400 
x,soo 
x,ooo 

900 
900 

jao 
840 
7ao 
7«o 
480 


9i500 

9,000 
x,50o 
x8,ooo 

t7,ooo 
40,000 
56,000 
339.600 
83,000 
71,900 

x,8oo 
7ao 
•»5»o 
3.600 
9,880 
1.440 


S3 
S5 

xio 
950 
93 
9X 

3 

X 

3 

S 
5 

4 


$6,000 
3.000 
3.000 
9,500 
9,000 
x,500 


x,6oo 
x,400 

X,900 

x.ooo 

900 

900 
790 
R40 
790 
790 
480 


16,000 
15,000 

3,000 

9,500 
9,000 

x,soo 
x8,ooo 

4X.400 

56,000 
X54.O0O 
300,000 
93.000 
81,900 

9,700 
7«o 
9,590 
3f6oo 
3f6oo 
1,990 


Total. 


563 


676,460 


64s 


789.360 


Under  the  proposed  classification,  as  set  forth  in  the  above  table,  29.1  per  cent  of 
the  Bureau's  force  will  be  paid  salaries  higher  than  $1,200  per  anntun.  Even  this 
proportion,  although  greater  than  the  corresponding  one  for  the  present  year,  is  still 
materially  below  that  for  the  other  branches  of  the  departments^  service  taken  as  a 
whole,  which,  as  already  pointed  out,  was  36.1  per  cent  in  191a. 

The  matter  is  treated  at  this  length  because  it  seems  apparent  that  conditions 
which  threaten  the  integrity  of  the  force  of  the  Census  service  jtist  prior  to  under- 
taking another  decennial  census  are  not  tmderstood  by  Congress.  If  the  existing 
conditions  were  realized,  we  should  hardly  have  received,  dtuing  the  fiscal  year 
ended  Jtme  30,  1917,  107  inqturies  from  Senators  and  81  inquiries  from  Representa- 
tives about  the  promotion  of  employees  of  this  service,  for  it  would  have  been  recog- 
nized that  imtil  Congress  itself  acts,  anything  like  adequate  opportunity  for  promo- 
tion for  the  employees  of  this  Biu'eau  is  impossible. 

In  conclusion,  rtress  is  laid  on  two  facts: 

First,  that  unless  the  Census  Biu'eau 's  salary  scale  is  made  more  nearly  comparable 
with  the  salary  scales  prevailing  elsewhere  in  the  Government  service,  as  provided 
for  by  the  estimates  for  the  coming  fiscal  year,  the  drain  on  its  force  will*  continue 
unchecked,  with  the  result  that  the  Bureau  will  be  utterly  unable  to  maintain  the 
standard  of  excellence  in  statistical  work  which  it  has  heretofore  established. 

Second,  that  unless  the  Btu^au  is  given  an  increase  of  orce,  as  called  or  by  the 
estimates,  it  will  be  unable  to  collect  and  publish  its  statistics  as  promptly  as  it  has 
been  doing;  and  what  is  still  more  important,  it  will  be  prevented  from  making  proper 
preparations  for  the  Fotuteenth  Census,  as  the  fiscal  year  for  which  the  additiona 
position-  have  been  requested  is  the  one  immediately  preceding  the  beginning  o 
the  Fourteenth  Census  period  on  July  i,  1919. 
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Appendix  C— SALARIES  OF  LIGHTHOUSE  INSPECTORS. 

Law  Respecting  Lighthouse  Inspectors. 

The  act  of  June  17,  1910  (36  Stat.,  538),  piovides  that  "a  Hothouse  inspector  shall 
be  assigned  in  charge  of  each  district/'  and  that  "the  li^^thouse  inspectors  shall  each 
receive  a  salary  of  $2,400  per  annum,  except  the  inspector  of  the  third  district,  whose 
salary  shall  be  $3,600  per  annum." 

Duties  of  Inspector. 

The  designation  "inspector"  does  not  describe  correctly  the  duties  of  the  officer  in 
diarge  of  a  Hothouse  district,  who  is  really  the  chief  executive  of  the  Hothouse  work 
of  the  district,  with  important  and  responsible  administrative  and  technical  duties. 
He  is  both  an  engineering  and  executive  officer. 

The  Regulations  for  the  United  States  Lifi^thouse  Service,  prescribed  in  accordance 
with  the  act  of  June  17, 1910,  charge  the  li^^thouse  inspector  with  the  following  duties: 

The  supervi^on  of  all  the  work  of  the  district  in  which  he  is  assigned  to  duty,  and 
he  is  responsible  under  the  Commissioner  for  its  efficient  and  economical  adminis- 
tration. 

He  is  responsible  for  the  proper  management  of  the  light  stations,  fog-signal  stations, 
light  vessels,  relief  light  vessels,  lighthouse  tenders,  and  depots;  for  keeping  upon  their 
stations  in  proper  condition  all  floatin£[  aids  to  navigation;  for  the  maintenance, 
repair,  and  operation  of  all  lighthouse  cralt  permanently  or  temporarily  in  the  district; 
for  the  construction  of  new  aids  or  additions  to  aids;  for  the  repair,  cleanliness,  and 
efficient  condition  of  all  aids  to  navigation  and  other  propertv  in  the  district;  for 
keeping  r^ulv  for  service  at  the  shortest  notice  all  spare  or  relief  moorings,  buoys, 
buoy  appendages,  and  relief  light  vessels;  for  the  distribution  of  supplies;  for  the 
effiknency  of  the  personnel;  for  the  approval  of  vouchers  and  accounts  covering  the 
disbursement  of  tunds  as  may  be  autmnized  on  account  of  the  Lighthouse  Service; 
and  for  such  other  duties  as  are  involved  in  the  proper  conduct  of  the  district  or  as 
may  be  from  time  to  time  assigned  to  him. 

In  carrying  out  these  duties,  the  inspector  is  to  exercise  a  constant  and  watchfui 
supervision  over  all  district  affairs,  as  well  as  over  the  officers  and  men  in  the  Service, 
so  as  to  maintain  the  district  in  a  hi^h  state  of  efficiency.  He  shall  keep  advised 
of  the  needs  of  navigation  as  respects  aids  to  navigation  in  his  district. 

Bach  inspector  is  responsible  for — 

Government  property,  average  value  per  district,  estimated $3,000,000 

Vessels,  average  number  per  district 7 

General  coast  line,  average  length  per  district miles. .  z,  000 

Aids  to  navigation  per  district,  average 750 

Employees  per  district,  average a8o 

Annual  disbursements,  average  per  district ' $304, 000 

Qualiflcatiofis  Necesssiy  in  Lighthouse  Inspectors. 

Technical  knowledge  of  work  of  the  Lighthouse  Service. 
Bu»ness  ability  for  economical  and  efficient  handling  of  work. 
Vigilance  for  protection  of  safety  of  navigation. 

Engineering  training  and  experience,  including  practically  all  branches  of  engi- 
neering. 
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Nautical  knowledge  and  experience. 

Ability  to  act  on  independent  initiative  and  responsibility,  on  accotint  of  distance 
from  headquarters  (average  1.300  miles),  and  neces^ty  for  immediate  action  in 
emergencies. 

Ability  to  act  and  cooperate  with  representative  citizens,  local  officers,  and  other 
Government  officers,  in  the  cities  and  districts  in  which  stationed,  in  furtherance  of 
the  needs  of  navigation. 

Efficient  supervision  of  a  widely  scattered  peisonnel. 

Comparison  of  Annual  Salaries. 

Lighthouse  inspectors  (except  third  district),  each  (no  retirement  pension) ...  $2, 400 
Naval  officer  and  Army  Engineer  officer  (part  of  time)  replaced  by  each  light- 
house inspector,  average  pay  and  allowance  per  district 5, 000 

Assistant  engineers,  War  Department,  under  Engineer  officers  and  not  chai^ged 

with  independent  responsibility,  average  in  16  cities 3, 300 

Captains  in  Coast  Guard  service  (also  retirement  pension) 4, 000 

Superintendents,  Coast  Guard  service  (formerly  Life-Saving  Service)  includ- 
ing longevity  pay  (also  retirement  pension) 3, 000 

Supervising  inspectors,  Steamboat- Inspection  Service 3,  ooo 

Field  force.  Coast  and  Geodetic  Survey,  14  officers  receive  from $a,  500  to  4,  ooc 

The  officers  mentioned  who  serve  in  other  important  Government  services  arc  not 
chaiged  with  greater  responsibilities,  nor  do  they  require  any  greater  variety  of  quali- 
fications than  the  lighthouse  inspectors. 

Present  Status  of  Li^thouse  Inspectors. 

The  necessity  for  an  increase  in  the  compensation  of  these  officers  has  now  become 
much  more  urgent  than  it  ever  was  in  the  past.  Lighthouse  inspectors  have  to  be 
stationed  in  the  larger  ports  of  the  United  States.  Their  duties  require  them  to  con- 
'  stantly  cooperate  and  do  business  with  officers  and  civilians  receiving  very  much 
higher  salaries  than  they,  as  indicated  in  the  comparison  above.  As  conditions  are, 
it  is  impossible  for  these  men  to  live  with  their  families  in  the  cities  where  they  arc 
gtationed  in  a  manner  befitting  their  position.  They  can  not  move  to  places  where 
living  costs  less. 

Another  consideration  which  should  be  weighed  is  the  fact  that  in  accordance  with 
the  naval  appropriation  act  of  August  29,  1916,  and  the  Executive  order  of  the  Presi- 
dent of  April  II,  1917,  transferring  certain  portions  of  the  Lighthouse  Service  to  the 
service  of  the  War  and  Navy  Departments,  and  under  the  regulations  governing  the 
duties  to  be  performed  by  the  Lighthouse  Service  in  time  of  war,  lighthouse  inspectors 
have  been  ordered  to  report  for  duty  with  the  Navy  and  Army  authorities  in  their 
respective  districts.  These  officers  are  therefore  in  active  cooperation  with  the 
military  authorities  and  have  been  of  great  assistance  in  the  various  districts  where 
they  are  stationed  by  planning  the  work  of  the  lighthouse  vessels  to  perform  the 
necessary  military  duties,  and  by  ftimishing  equipment  and  buoys,  etc.,  as  required, 
in  addition  to  carrying  on  the  regular  work  of  the  Lighthouse  Service.  They  have 
been  and  are  now  doing  this  work  without  any  of  the  emoluments  or  military  standing 
of  officers  of  the  Army  and  the  Navy,  and  although  in  positions  of  broad  responsi- 
bilities their  compensation  is  only  comparable  to  that  of  officers  of  relatively  junior 
grades  in  those  services.  In  fact,  considering  pay  and  allowances,  the  only  grade  of 
commissioned  officers  in  the  Army  and  the  Navy  who  receive  less  than  lighthouse 
inspectors  are  ensigns  in  the  Navy,  and  second  lieutenants  in  the  Army,  whose  total 
compensation  is  but  slightly  below  the  present  authorized  pay  of  lighthouse  inspector!. 
The  condition  is  one  of  serious  injustice  to  the  latter  officers. 
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Previous  Statements  on  the  Subject. 

The  inadequate  compensation  of  lighthouse  inspectors  has  been  previously  men- 
tioned in  the  annual  reports  of  the  Secretary  of  Commerce  as  follows:  Annual  Reports 
1915,  p.  145,  and  1916,  p.  54  and  159. 

It  has  also  been  brought  up  in  each  annual  report  of  the  Commissioner  of  Light- 
houses since  the  reorganization  of  the  Lighthouse  Service  on  July  i,  1910.  (See 
Annual  Reports  1911,  p.  26;  1912,  p.  27;  1913,  p.  27;  1914,  p.  25;  1915,  p.  25;  1916, 
p.  24;  1917,  p.  26.) 

It  has  also  been  covered  in  hearings  before  the  congressional  committees  on  appro- 
priations on  the  sundry  civil  bills  of  the  following  fiscal  years:  1912  (Jan.  30,  1911, 
p.  650,  House);  1913  (Apr.  30, 1912,  p.  1611.  House);  1913  (July  3, 1912,  p.  166,  Senate); 
1914  (Feb.  7,  1913,  p.  967,  House);  1915  (Apr.  30,  1914,  p.  1357,  House);  1916  (Jan.  11, 
1915,  p.  507,  House);  1917  (Mar.  27,  1916,  p.  1055,  House),  1918  (Feb.  5,  1917,  p.  1068, 
House). 

In  addition  to  these  hearings,  attention  is  also  invited  to  page  28  of  the  hearings  of 
April  I,  1916,  before  the  Committee  on  Interstate  and  Foreign  Commerce,  of  the 
Bbuse  of  Representatives,  Sixty-fourth  Congress,  first  session,  and  to  the  very  ex- 
tensive hearings  embracing  27  pages,  before  the  Senate  Committee  on  Commerce  on 
January  18,  1917,  when  considering  the  bill  S.  7893,  covering  recommended  legisla- 
tion for  the  Lighthouse  Service. 

This  provision  for  increased  salary  of  lighthouse  inspectors  was  favorably  considered 
by  the  committees  of  both  houses  of  Congress,  and  was  included  in  the  bill  H.  R.  14338 
as  reported  by  the  Committee  on  Interstate  and  Foreign  Commerce  April  15,  1916, 
and  in  the  bill  S.  21  as  reported  by  the  Committee  on  Commerce  May  29,  1916,  and  as 
passed  by  the  Senate  July  27,  1916,  all  in  the  Sixty-fourth  Congress,  first  session. 
The  same  provision  is  also  included  in  House  biU  2298  and  Senate  bill  993  (65th  Con- 
gress, ist  session).  The  bill,  H.  R.  2298,  was  favorably  reported  by  the  Committee  on 
Interstate  and  Foreign  Commerce  on  September  21,  191 7,  but  no  action  was  taken 
owing  to  adjournment  on  October  6,  191 7. 

Recommendation. 

The  following  legislation  is  recommended: 

Hereafter  a  superintendent  of  lighthouses  shall  be  assigned  in  charge  of  each  light- 
house district,  at  an  annual  salary  of  not  exceeding  $3,600,  each:  Provided,  Tiaat 
officers  now  designated  as  lighthouse  inspectors  shall  be  transferred  to  the  positions 
of  superintendent  of  lighthouses  herein  submitted  in  lieu  of  lighthouse  inspectors; 
And  provided  further,  That  in  the  districts  which  include  the  Mississippi  River  and 
its  tributaries  the  President  may  designate  Army  En^neers  to  perform  the  duties  of 
and  act  as  superintendent  of  lighthouses  without  additional  compensation. 
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Appendix  D.— VESSELS  AND   LAUNCHES  FOR  THE   COAST 

AND  GEODETIC  SURVEY. 
Vessels. 

The  present  world  conflict  is  bringing  about  many  changes  affecting  the  individual 
and  the  Nation.  Prior  to  it  most  of  our  marine  commerce  was  carried  in  foreign  bot- 
toms. Now,  we  have  awakened  to  the  supreme  necessity  oi  providing  American- 
owned  vessels  for  carrying  our  commerce  abroad,  and  a  great  Government  enterprise 
is  working  at  the  task. 

With  this  knowledge  that  there  is  to  be  a  large  American  fleet  of  merchant  vessels, 
it  is  proper  to  examine  how  well  our  waters  have  been  surveyed  for  dangers  to  them, 
and  what  facilities  there  are  to  complete  the  surveys  for  making  the  charts  to  guide 
the  navigators  <rf  this  new  fleet  and  save  the  vessels  from  wreck.  I  have  set  forth  on 
pages  200  to  212  of  my  annual  report  the  condition  of  the  surveys  of  our  coasts.  It  is 
my  present  purpose  to  consider  the  means  at  hand  and  those  that  are  needed  to  bring 
these  surveys  to  such  completeness  that  the  loss  of  vessels  can  not  be  ascribed  to  lack 
of  reliable  charts  and  sailing  directions. 

In  the  past  the  Bureau  has  been  inadequately  equipped  for  this  work,  but  condi- 
tions are  at  their  worst  now  when  the  American  merchant  marine  will  soon  exceed 
anything  in  our  history.  Since  the  Government  is  spending  vast  sums  to  provide  a 
merchant  marine,  it  is  "good  business"  to  take  normal  precautions  that  these  vessels 
may  safely  navigate  our  waters. 

Hereafter  it  will  be  chiefly  American  vessels  rather  than  foreign  ones  that  will  be 
lost  for  lack  of  proper  surveys,  of  sufficient  wire-drag  work,  of  thorough  current  observa- 
tions. The  dollars  to  pay  for  the  wrecks  will  be  American  dollars;  the  lives  at  risk 
will  be  those  oi  our  countrymen.  The  losses  of  life  and  property  in  the  past  have  run 
into  alarming  totals.  The  means  of  preventing  those  losses  are  less  to-day  than  they 
have  been  for  years  past. 

The  Alaska  bureau  of  the  Seattle  Chamber  (rf  Commerce  some  12  months  ago  pre- 
pared a  map  on  which  are  indicated  a  total  of  50  vessels  lost  in  Alaskan  waters  since 
1905.  No  information  is  given  as  to  what  number  <rf  these  disasters  was  due  to  defi* 
dent  charts,  yet  our  surveys  of  Alaska  are  far  behind  those  of  our  other  coasts,  and 
an  alarming  proportion  of  these  wrecks  must  have  been  due  to  lack  of  reliable  knowl- 
edge of  the  waters. 

The  natural  resources  of  Alaska  have  so  tempted  commerce  that  vessels  have  ven- 
tured into  those  regions  far  in  advance  of  adequate  surveys.  The  means  of  the  Cbast 
and  Geodetic  Survey  for  charting  Alaskan  waters  have  been,  and  are,  so  limited  that 
the  best  that  could  then  be  done,  and  can  now  be  done,  is  to  shift  from  place  to  place 
and  make  examinations  ifi^ere  industry  has  preceded  surveys  and  dangers  have  been 
found  by  vessels  striking  them,  or  where  industry  has  established  itself  and  demands 
a  local  survey. 

The  equipment  for  these  surveys  is  so  limited  that  no  defini^  plan  can  be  laid  for 
their  ultimate  completion  or  for  the  issuing  of  charts  that  will  be  guides  to  all  parts 
ol  Alaskan  waters. 

The  making  of  surveys  and  supplying  reliable  charts  for  the  American  merchant 
marine  is  a  question  of  the  number  of  surveying  vessels  and  wire-drag  launches  avail- 
able fior  the  work. 

Omitting  for  the  present  the  equipment  for  surveys  in  the  Philippine  Islands,  the 
Coast  and  Geodetic  Survey  has  for  the  survey  of  the  Atlantic  and  Pacific  coasts  of 
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continental  United  States,  the  waters  of  Alaska,  Porto  Rico,  Hawaii,  Virgin  Islands 
of  the  United  States,  and  the  approaches  to  the  Panama  Canal,  the  following  small 
and  partly  superannuated  fleet: 

I.  The  Surveyor,  newly  built.  This  vessel  is  the  result  of  the  experience  of  the 
officers  of  the  Bureau  in  designing  a  vessel  for  the  attainment  of  the  maximum  results 
with  the  least  expense.  She  is  a  steel  steam  vessel  of  i,ooo  tons  displacement;  i86 
feet  in  length  over  all;  34  feet  in  breadth;  12  feet  draft;  indicated  horsepower,  1,000; 
speed,  1 1.5  knots;  fuel  capacity,  75,000  gallons  fuel  oil;  complement,  11  officers  and 
58  men;  built  at  Manitowoc,  Wis.,  in  1917.    Now  in  Navy. 

a .  The  Isis.  A  steel  steam  vessel  of  377  gross  tons  and  256  net  tons;  registered  length, 
180.4  f«€t;  breadth,  24.8  feet;  draft,  11.7  feet;  indicated  horsepower,  a,ooo;  ^>eed, 
16  knots;  coal  capacity,  lao  tons;  complement,  8  officers  and  44  men.  Purchased 
by  the  United  States  Coast  and  Geodetic  Survey  July  i,  1915.  She  was  built  in  1903 
for  a  strong,  seagoing  yacht  and  was  the  best  adapted  for  the  needs  of  the  Bureau  of 
any  vessel  available  at  the  time  purchased.  She  has  been  modified  to  suit  the  needs 
of  the  service  and  is  in  fine  order.  While  not  so  especially  fitted  for  the  purpose  as  the 
Surveyor,  the  money  expended  for  her  could  not  have  been  better  used  to  meet  the 
needs  of  the  Survey.    Now  in  Navy. 

3.  The  Bache.  A  composite  steam  vessel  of  47a  tons  displacement,  370  gross  tons, 
and  35a  net  tons;  registered  length,  153.2  feet;  breadth,  26.2  feet;  draft,  10  feet;  in- 
dicated horsepower,  400;  speed,  10.5  knots;  coal  capacity,  96  tons;  complement,  9 
officers  and  42  men.  Built  at  Shooters  Island,  N.  Y.,  in  1901.  In  good  order.  Now 
in  Navy. 

4.  The  Explorer.  A  wooden  steam  vessel  of  450  tons  displacement,  335  gross  tons, 
and  228  net  tons;  registered  length,  135  feet;  breadth,  27  feet;  draft,  10  feet;  indi- 
cated horsepower,  400;  speed,  10.3  knots;  coal  capacity,  85  tons;  complement,  7 
officers  and  40  men.  Built  at  Wilmington,  Del.,  in  1904.  In  the  design  and  con- 
struction of  this  vessel  the  utmost  useful  space  was  sought  within  her.  To  do  this, 
some  of  the  strengthening  members  usually  provided  in  a  vessel  were  omitted.  While 
during  her  earlier  work  no  weakness  was  noticed,  she  now  shows  the  absence  of  these 
members.  In  rough  seas  her  sides  are  so  pliable  that  the  bolts  are  subject  to  a  shear- 
ing process.  If  she  is  continually  employed  in  rough  seas,  she  will  soon  become  too 
weak  to  be  <rf  service.  Not  an  efficient  ship.  It  is  not  wise  to  spend  much  upon 
her. 

5.  The  Hydrographer,  A  wooden  steam  vessel  of  146  tons  di^lacement,  116  gross 
tons,  and  79  net  tons;  registered  length,  zoi  feet;  breadth,  19.5  feet;  draft,  6.8  feet; 
indicated  horsepower,  250;  speed,  10  knots;  coal  capacity,  22  tons;  complement, 
5  officers  and  18  men.     Built  at  Port  Jefferson,  N.  Y.,  in  1901.    In  fair  condition. 

6.  The  Yukon.  A  composite  steam  vessel  of  38  gross  tons  and  25  net  tons;  regis- 
tered length,  75  feet;  breEulth,  15.7  feet;  draft,  5  feet;  indicated  horsepower,  xoo; 
speed,  7.5  knots;  coal  capacity,  16  tons;  complement,  4  officers  and  13  men.  Built 
at  New  York  in  1898.    Really  a  large  launch.    Of  limited  use. 

7.  The  Patterson.  A  wooden  auxiliary  steam  barkentine  of  719  tons  di^lacement, 
500  gross  tons,  and  453  net  tons;  registered  length,  163  feet;  breadth,  27.3  feet;  draft, 
14.2  feet;  indicated  horsepower,  215;  speed  steaming,  8  knots;  coal  capacity,  133 
tons;  complement,  12  officers  and  49  men.  Built  at  Brookl3m,  N.  Y.,  in  1882.  She 
shows  a  condition  normal  to  a  ^p  35  years  old  after  severe  service. 

8.  The  Matchless.  A  wooden  two-masted  schooner  of  118  gross  tons  and  94  net 
tons;  registered  length,  91  feet;  breadth,  25  feet;  draft,  8  feet;  complement,  6  officers 
and  18  men.     Built  at  Key  West,  Pla.,  in  1859.    A  relic  of  the  days  "  before  the  war. " 

While  the  Bureau  has  these  six  so-called  steam  vessels,  one  barkentine,  and  one 
schooner  for  8urve3ring  the  Atlantic  coast,  the  Gulf,  and  the  Pacific  coast  of  the  United 
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States,  tlie  waters  of  Alaska,  etc.,  if  we  examine  into  the  condition  of  these  vessels 
and  their  suitability  for  the  work,  we  shall  find  conditions  worae  than  they  look. 

The  Surveyor  is,  of  course,  the  best-equipped  vessel  for  the  work,  having  been 
designed  for  the  purpose.  She  can  work  in  exposed  waters  and  endure  the  roughest 
seas.    She  has  fuel  capacity  to  enable  her  to  remain  at  sea  for  a  long  period. 

The  Isis  and  the  Bache  are  sufficiently  seaworthy  for  offshore  work  in  the  Atlantic 
during  the  greater  part  of  the  year,  but  they  are  not  designed  for  the  exposed  waters 
of  California,  Oregon,  and  Washington,  and  the  outside  waters  of  the  Alaskan  coast. 
They  have  not  the  fuel  capacity  requisite  for  this  work.  The  Surveyor  is  ideal  in 
respect  to  her  fuel  capacity,  using  fuel  oil  instead  of  coal  and  therefore  able  to  remain 
at  sea  almost  the  entire  season;  with  her  as  a  basis  of  comparison,  it  is  correct  to  say 
that  for  oflahoce  work  20  per  cent  of  the  time  of  the  cocd-buming  vessels  is  required 
to  replenish  their  fuel  supply.  The  percentage  of  time  lost  varies  of  course  with 
localities.  If  the  vessel  is  working  where  there  are  many  stations  where  coal  can  be 
secured,  not  so  much  time  is  lost,  but  if  she  is  working  off  a  coast  where  supply  sta- 
tions are  few  and  far  between,  then  more  than  20  per  cent  of  the  time  is  lost.  There 
18,  however,  much  more  of  the  kind  of  work  which  the  Isis  and  the  Backe  are  well 
suited  to  do  than  can  ever  be  done  by  them. 

The  Explorer,  through  the  fatdty  construction  mentioned  above,  is  too  weak  to  be 
exposed  to  the  rough  waters  of  outside  surveys  and  must  operate  only  in  protected 
waters.    It  is  not  safe  to  send  her  to  sea. 

The  Hydrographer  and  the  Yukon  are  too  small  for  any  outside  woric.  They  must 
be  employed  on  inside  work. 

The  barkentine  Pa/terion  is  too  weak  to  be  used  in  exposed  waters  and  too  expensive 
in  operation  to  be  used  as  a  house  boat  for  inside  surveys.  She  has  lately  been  em- 
pk>yed  in  making  surveys  of  the  inside  Alaskan  waters  but  is  such  an  antiquated  tool 
that  the  overhead  cost  -of  operation  makes  the  results  far  less  in  quantity  and  more 
costly  than  they  would  be  with  a  modem  vessel .    The  Patterson  was  built  35  years  ago. 

The  schooner  Matchless  was  built  58  years  ago  and  can  serve  no  purpose  now  except 
as  a  house  boat  from  which  parties  can  operate  in  making  surveys  of  inland  waters. 

Therefore  the  service  has  but  one  vessel  (the  Surveyor)  suitable  for  outside  work  in 
all  weathers;  two  vessels  (the  Isis  and  the  Bache)  suitable  for  some  outside  work  but 
without  the  fuel  capacity  of  the  Surveyor  and  therefore  necessarily  operated  where 
fuel  stations  are  easily  available;  two  small  vessels  for  inside  work  (the  Hydrographer 
and  the  Yukon);  one  old  barkentine  (the  Patterson)  too  weak  for  outside  work  and 
too  expensive  in  maintenance  to  use  for  a  house  boat;  and  one  old  schooner  used  as 
a  house  boat. 

With  such  an  outfit  no  general  plan  of  surveying  operations  can  be  put  into  effect. 
Appropriations  are  dissipated  here  and  there  in  detached  surveys  as  industry  and 
commerce  develbp  in  one  section  after  another,  or  in  making  examinations  where  there 
are  reported  dangers. 

The  vessels,  therefore,  are  not  only  too  few  for  the  work,  but  are  not  of  the  required 
^laracter.  This  is  at  a  time  when  the  needs  for  hydrographic  surveys  were  never  so 
great. 

There  are  many  square  miles  requiring  original  surveys  along  the  coasts  of  Alaska, 
Washington,  and  Oregon  that  should  have  immediate  attention.  Dtuing  the  fiscal 
year  ended  June  30,  191 7,  there  were  but  three  vessels  available  for  work  along  this 
entire  coast  line,  the  Tdku  (now  condemned),  the  Patterson,  and  the  Explorer,  Be- 
cause the  need  was  greatest  there,  they  were  sent  to  Alaskan  waters.  Nothing  was 
done  along  the  coasts  of  Washington,  Oregon,  and  California. 

On  the  other  hand,  the  work  is  progressing  more  satisfactorily  in  the  waters  of  the 
Philippine  Islands,  where  four  surveying  vessels  are  supplied  for  the  work  by  the  Phil- 
ippine Government  and  one  by  the  United  States. 
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The  vessel  supplied  by  the  United  States  for  work  in  the  Philippine  Islands  is  the 
Pathfinder.  She  is  a  steel  steam  vessel  of  875  tons  displacement,  690  gross  tons,  and 
469  net  tons;  registered  length,  168  feet;  breadth,  33.6  feet;  draft,  13  feet;  indicated 
horsepower,  846;  speed,  12.6  knots;  coal  capacity,  240  tons;  complement,  15  officers 
and  70  men.    Btiilt  at  Elizabeth,  N.  J.,  in  1899. 

The  Pathfinder  is  engaged  in  surveys  of  the  Philippine  Islands  tmder  the  provisions 
of  the  joint  agreement  between  the  Governments  of  the  United  States  and  the  Philip- 
pine Islands,  entered  into  with  the  approval  of  the  Secretary  of  the  Treasury.  This 
agreement  is  in  part  as  follows: 

The  United  States  to  maintain  at  least  one  of  its  large  surveying  vessels  in  the 
Philippine  Islands  and  to  pay  the  entire  nmning  expenses  of  this  vessel. 

Figiu^  I  presents  by  diagram  and  statistics  the  relative  progress  of  hydrographic 
surveys  of  the  coasts  of  Alaska,  California,  Oregon,  and  Washington,  and  of  the  Phil- 
ipi^ne 'Islands.^ 

Not  a  vessel  was  provided  for  the  Coast  and  Geodetic  Survey  between  igoj  and  191  $• 
In  1915  the  Endeavor,  then  53  years  old  and  for  years  unfit  for  real  service,  was  con- 
demned and  sold.  In  19 16  the  Gedney,  then  41  years  old,  and  the  Mc Arthur,  then  40 
years  old,  being  tmsafe  to  use,  were  condemned  and  sold.  In  1915  the  Isis  was  pur- 
chased to  replace  the  Endeavor,  This  year  the  Surveyor  was  built  to  replace  the 
Gedney.  The  Bureau  now  has  one  less  vessel  for  making  surveys  than  it  has  had  during 
the  past  12  years,  and  of  the  number  in  commission  to<lay,  one  is  58  years  old  and  of 
little  use,  another  is  35  years  old  and  very  expensive  to  maintain,  another  is  struc- 
turally so  weak  that  she  can  be  operated  only  in  protected  waters  on  work  that  could 
be  done  as  quickly  and  much  more  cheaply  were  the  proper  facilities  at  hand. 

The  cost  of  keeping  these  old  vessels  in  repair  is  excessive.  On  accoimt  of  their  age 
these  repairs  are  limited  to  the  minimum  that  will  keep  them  tei^ixsrarily  in  a  going 
condition.  Last  year  repairs  to  the  extent  of  $5,795  were  made"  on  the  Patterson. 
Her  average  yearly  repair  bill  is  $6,638.43. 

During  the  fiscal  year  1917  the  cost  of  repairs  to  the  Matchless  was  $1,538.25  and  her 
average  yearly  repair  bill  is  $1,663.20.    The  Explorer's  repair  bill  for  1917  was  $6,580, 
and  the  average  yearly  expenditure  on  her  for  that  purpose  is  $6,735.96.    Much  of 
this  outlay  is  merely  enforced  waste. 
Notes  on  Bstimates  and  Hearings. 

1916. 

The  need  of  additional  vessels  for  the  Bureau  was  placed  before  Congress  in  the 
estimates  for  the  Coast  and  Geodetic  Survey  for  1915.  (Book  of  Estimates  for  fiscal 
year  ended  June  30,  1915,  p.  603.) 

Hearings  on  these  estimates  were  had  before  the  House  Appropriations  Committee 
April  30,  1914,  and  May  4,  1914.  (Hearings  before  subcommittee  of  House  Com- 
mittee  on  Appropriations,  sundry  civil  bill,  1915,  p.  1360,  1361,  1399,  and  1400.) 

The  sundry  dvil  bill  for  1915  (H.  R.  17041)  as  reported  by  the  House  Appropriations 
Committee,  Sixty-third  Congress,  second  session,  on  June  4,  1914,  contained  no  pro- 
vision for  vessels  or  launches  for  the  Coast  and  Geodetic  Survey. 

Senate  hearings  on  the  same  bill  were  held  June  26,  1914.  (Senate  Hearings,  i9i5» 
p.  47,  48,  and  49.) 

In  the  sundry  civil  bill  for  1915,  as  reported  by  the  Senate  Appropriations  Com- 
mittee July  6,  Z914,  provision  was  made  for  two  new  vessels,  including  their  equip- 
ment, $175,000.  (H.  R.  17041  as  reported  by  the  Senate  Appropriations  Committee, 
p.  140.) 

The  sundry  civil  bill  as  approved  for  the  fiscal  year  ended  June  30,  19x5,  contained 
no  provisions  for  vessels  or  launches  for  the  Coast  and  Geodetic  Survey. 

a  Figures  x  to  16  follow  p.  074. 
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1916. 

The  matter  was  again  brought  before  the  Congress  in  the  estimates  for  1916*  (Book 
of  Estimates,  1916,  p.  869.) 

Hearings  were  had  on  these  estimates  before  the  House  Appropriations  Committee 
January  11,  191 5.  (Hearings  before  House  Appropriations  Committee,  stmdry  civil 
bill,  1916,  p.  566,  567,  and  $68.) 

In  the  sundry  civil  bill  (H.  R.  21318)  for  the  fiscal  year  ended  Jtme  30,  1916,  as 
reported  by  the  House  Appropriations  Committee  to  the  House,  February  4,  1915, 
provision  is  made  "for  two  new  vessels,  including  their  equipment,  $289,000,"  for 
the  Coast  and  Geodetic  Survey. 

So  far  as  can  be  learned,  there  were  no  published  hearings  before  the  Senate  Appro- 
priations Committee  on  the  sundry  civil  bill  for  1916. 

The  sundry  civil  bill  for  the  fiscal  year  ended  June  30,  1916,  as  reported  by  the 
Senate  Appropriations  Committee  February  18,  1915,  provides  "For  two  new  vessels^ 
including  their  equipment,  $389,000,"  for  the  Coast  and  Geodetic  Survey. 

The  sundry  civil  bill  as  approved  for  the  year  ended  June  30,  1916,  contains  the 
following  for  the  Coast  and  Geodetic  Sturvey:  "For  two  new  vessels,  including  their 
equipment,  $289,000." 

1917. 

In  the  estimates  for  June  30,  191 7,  3  new  vessels,  $508,000,  and  10  new  launches, 
$100,000,  were  requested  for  the  Coast  and  Geodetic  Survey.    (Book  of  Estimates* 

1917,  p.  1013.) 

Hearings  on  these  estimates  were  held  before  the  House  Appropriations  Committee 
on  March  29,  1916.  (Hearings  House  AppropriatiDns  Committee,  191 7,  p.  1166,  1167, 
Z168,  1169,  and  1170.) 

House  Appropriations  Committee,  Sixty-fourth  Congress,  first  session,  reported 
sundry  civil  bill  for  1917  (H.  R.  15836)  May  19, 1916,  without  any  provision  for  vessels 
or  laimches  for  the  Coast  and  Geodetic  Stu^ey. 

So  far  as  can  be  learned  there  are  no  published  hearings  before  the  Senate  Appro- 
priations Committee  on  the  sundry  civil  bill  for  191 7. 

There  is  no  provision  for  vessels  or  launches  for  the  Coast  and  Geodetic  Survey  in 
the  sundry  civil  bill  for  191 7  as  reported  by  the  Senate  Committee  on  Appropriations, 
June  26,  1916. 

There  is  no  provision  in  the  sundry  civil  bill  as  approved  for  the  year  ended  June 
30,  191 7,  for  vessels  or  launches  for  the  Coast  and  G&xletic  Stu^ey. 

1918. 

In  the  estimates  for  1918,  two  new  vessels,  $708,000,  and  eight  or  more  launches, 
$125,000,  were  requested  for  the  Coast  and  Geodetic  Stu^ey.    (Book  of  Estimates, 

1918,  p.  779.) 

Hearings  on  these  estimates  were  had  before  the  House  Appropriations  Committee- 
February  3,  Z917.  (Hearings,  House  Appropriations  Committee,  1918,  p.  1143, 
1143,  1144,  and  1145) 

There  is  no  provision  for  vessels  or  launches  for  the  Coast  and  Geodetic  Survey  in 
the  sundry  civil  bill  for  19 18  as  reported  by  the  House  Committee  on  Appropriations, 
February  19,  1917  (H.  R.  20967). 

Hearings  on  these  estimates  were  had  before  the  Senate  Appropriations  Committee, 
April  7,  1917.    (Hearings,  Seiuite  Appropriations  Committee,  1918,  p.  51  to  58.) 

The  Senate  Appropriations  Committee,  Sixty-fifth  Congress,  first  session,  reported 
sundry  civil  bill  for  1918  (H.  R.  11),  April  9,  1917,  without  any  provision  for  vessels 
or  launches  for  the  Coast  and  Geodetic  Survey. 
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On  April  iz,  1917,  the  matter  was  discussed  on  the  floor  of  the  Senate.  (Congres- 
sional Record,  Apr.  11,  19171  p.  504  to  508.) 

In  the  sundry  civil  bill  (H.  R.  11)  for  the  fiscal  year  ending  June  30, 1918,  as  ordered 
printed  by  the  House  with  amendments  of  the  Senate  numbered,  April  13,  1917, 
there  is  the  following :  "  Two  new  vessels  for  the  Coast  and  Geodetic  Survey,  including 
their  equipment,  to  replace  the  Patterson  and  Gedney,  $708,000." 

There  is  no  provision  in  the  sundry  civil  bill  as  approved  for  the  year  ending  June 
30,  1918,  for  vessels  or  launches  for  Uie  Coast  and  Geodetic  Survey. 

Wire-Drag  Launches. 

There  is  another  branch  of  the  hydrographic  work  of  the  Bureau  that  does  not 
progress  as  it  shotdd  because  there  are  ik>  Government-owned  vessels  of  the  type 
needed  for  the  work.    These  are  the  wire-drag  launches. 

To  digress  a  little  and  point  out  (i)  the  characteristics  of  the  formation  of  our  coasts, 
(2)  why  the  wire  drag  is  the  only  means  of  detecting  dangers  to  navigation  where 
certain  classes  of  formation  prevail,  and  (3)  what  the  wire  drag  is,  may  lead  to  a  better 
conception  of  why  a  special  type  of  vessel  is  suited  for  this  work,  and  why  it  is  wastrful 
to  work  with  rented  vessels,  as  is  now  done. 

Our  coasts  may  be  divided  into  three  classes,  which  with  their  general  lineal  extent 

in  statute  miles  are,  as  follows: 

Miles. 
Rocky  (therefore  generally  fixed  and  unchanged  by  the  action  of  tides  and  cur- 
rents): 
From  the  northern  coast  boundary  of  Maine  to  the  entrance  to  New  York 

harbor 600 

The  Pacific  coast  of  continental  United  States i,  366 

The  coast  of  Alaska  from  Dixon  Entrance  arotmd  to  Bristol  Bay 3, 850 

The  approaches  to  the  Panama  Canal 71 

Porto  Rico 122 

Total 6, 009 

Coral: 

From  Palm  Beach,  Fla.,  around  to  Cedar  Keys,  Fla 567 

All  of  the  coasts  oi  Porto  Rico  except  partx>f  the  northern  and  part  oi  the 

western  shores  of  the  main  island  of  Porto  Rico 189 

The  coasts  of  Guam,  Hawaii,  and  the  Philippine  Islands 4, 923 

Total • 5»679 

Sand  and  mud  flat  formation  (therefore  subject  to  change  from  the  action  of 
tides  and  currents): 

From  New  York  harbor  to  Palm  Beach,  Fla i>  194 

From  Cedar  Keys  around  the  coast  of  the  Gulf  of  Mexico  to  the  Mexican 

boundary i,  156 

From  Bristol  Bay  arotmd  the  Alaskan  coast  to  the  one  hundred  and  forty- 
first  meridian a,  790 

Total 5,140 

The  three  illustrations  herewith  (figs.  2,  3,  and  4)  graphically  show  the  charac- 
teristics of  our  shores. 

The  wire  drag  is  the  only  means  of  detecting  dangers  to  navigation  where  certain  classes 
of  formation  prevail. 

In  making  hydrographic  surveys  the  common  method  is  to  find  the  depth  (unless 
the  depth  is  excessive)  by  dropping  overboard  by  hand  a  lead  weight  attached  to  a 
liiK.    There  are.  however,  dangers  to  navigation  which  can  not  be  detected  by  sueli 
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a  method.  No  better  illustratioii  <rf  this  class  of  danger  exists  than  the  pinnacle  rocks 
of  Alaska.  In  these  waters  one  sees  on  every  hand  mountain  ranges  whose  profiles 
present  a  confusion  oi  ^harp,  jagged  peaks,  some  appearing  above  the  water  as  pre- 
cipitous islets,  those  of  less  elevation  rising  to  within  a  few  feet  of  the  surface,  others 
still  lower,  rising  but  little  above  the  bottom. 

It  is  the  problem  of  the  hydiographic  engineer  to  discover  and  chart  these  hidden 
pinnacles  rising  up  from  the  depths  waiting  to  rip  open  the  bottom  of  the  imfortunate 
ship  that  passes  that  way.  The  navigator  who  can  detect  other  dangers  to  his  vessel 
with  some  accuracy  has  no  means  of  divining  the  presence  of  these  hidden  menaces 
oi  the  sea.  The  lead  can  not  find  them.  Only  the  wire  drag  will  disclose  their 
presence. 

It  is  difficult  to  explain  in  words  how  elusive  these  dangers  are  when  sought  with 
the  hand  lead.  Even  in  cases  where  vessels  have  struck  such  rocks,  so  that  their 
location  is  fixed  within  a  field  of  search  limited  to  an  area  perhaps  100  yards  square,  it 
sometimes  takes  days  of  work  to  find  the  least  water  on  them.  How  impossible  is  it, 
then,  to  know  that  in  any  survey  made  with  the  hand  lead  every  danger  has  been 
discovered? 

Consider  again  how  surveys  with  the  hand  lead  are  made.  As  the  sotmding  boat 
moves  along  on  a  straight  line,  the  leadsman  casts  the  lead  ahead  of  the  boat,  reading 
the  depth  from  the  line  as  the  lead  strikes  the  bottom  and  the  line  becomes  vertical. 
The  point  where  each  sounding  was  taken  is  accurately  located  by  observeis  in  the 
boat  who,  with  sextants,  measure  the  angles  between  objects  on  shore. 

The  sounding  lines  are  parallel  and  close  to  one  another,  the  boat  moves  slowly,  and 
the  soundings  are  taken  rapidly,  but  even  so,  the  area  included  between  any  four 
soundings  is  comparatively  lafge.  lines  spaced  30  yards  apart,  with  soundings  10 
yards  apart  in  each  line,  would  be  considered  a  close  survey.  Yet  the  area  bounded 
by  two  soundings  on  each  of  two  adjacent  lines  is  300  square  yards,  which  is  ample 
to  contain  a  bowlder  or  pinnacle  rock  10  yards  in  diameter  which  would  be  unde- 
tected by  the  soundings. 

When  it  is  remembered  that  the  work  must  often  be  done  in  a  choppy  sea  or  in  cur- 
rents, so  that  the  boat  can  not  always  be  kept  on  the  line,  and  that  the  lead  will  strike 
a  steep-sided  rock  and  slide  off,  it  becomes  obvious  that  it  is  impossible  to  find  every 
hidden  danger  by  means  of  the  lead.    (See  fig.  5.) 

In  Buzzards  Bay,  Mass.,  over  an  area  in  excess  of  ax  square  miles,  91,000  sound- 
ings had  been  taken  with  the  hand  lead  line.  From  these  soundings  a  chart  had 
been  issued  which  said  that  in  this  region  the  mariner  might  expect  to  find  no  less 
than  $1  feet  of  water.  But  in  this  very  area  the  cruiser  Brooklyn  touched  a  rock 
that  reached  up  to  within  18  feet  of  the  surface  and  which  had  been  missed  by  the 
hand  lead  line.    (See  fig.  6.) 

Out  of  this  and  like  experiences,  confidence  was  lost  in  surveys  made  with  the 
hand  lead  line  in  regions  where  pinnacle  rocks,  isolated  bowlders,  or  coral  reefs  rise 
abruptly  from  the  general  contour  of  the  bottom. 

Some  more  certain  method  than  the  lead  line  must  be  used  in  such  areas.  The 
method  of  dragging  a  wire  or  rope  through  the  water  had  been  first  employed  by 
French  engineers  and  later  by  the  United  States  Army  Engineers.  From  this  begin- 
ning has  been  developed  the  modem  wire  drag  by  the  CcNEist  and  Geodetic  Survey, 
which  has  grown  into  a  wonderful  mechanism  for  rapidly  covering  extensive  areas 
and  yet  finding  within  the  area  covered  every  existing  pinnacle  rock,  bowlder,  or 
oocal  reef  that  rises  above  the  depth  to  vrbick  the  drag  is  set. 

Prior  to  1916  Salem  harbor  and  approaches,  Mass.,  had4>een  covered  by  three  lead- 
line hydrographic  surveys,  in  2850,  in  1858,  and  in  1894-5.  Then,  in  1916  a  wire- 
dri^  survey  was  made.  The  two  drawings  opposite  show  what  this  wire-drag  survey 
disclosed.  One  of  these  drawings  is  of  Salom  harbor  and  approaches.  Within  the 
linixir  aisd  »p|mMidiet  iii«  Aown  in  red  45  SW9^^^  4h9i^ 
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by  the  wire  drag.  The  other  drawing  shows  how  far  below  the  surface  the  bottom  of 
the  harbor  and  approaches  was  said  to  be  on  our  earlier  charts,  and  how  much  above 
his  general  bottom  the  wire-drag  survey  showed  that  these  rocks  and  bowlders  ac- 
tually extended.  The  fact  that  some  of  these  rocks  rise  only  a  short  distance  above 
the  bottom  does  not  necessarily  reduce  the  hazard  involved.  If  the  chart  shows  i8 
feet  of  water  where  traffic  must  pass  and  a  vessel  draws  15  feet  of  water,  she  clears  the 
bottom  by  but  3  feet.  If  then,  an  isolated  bowlder  in  this  area  extends  5  feet  above 
the  bottom,  trouble  is  imminent.  As  stated  above,  this  survey  of  Salem  hartx>r  b 
characteristic  of  the  "finds"  of  this  kind  wherever  the  wire  drag  has  gone,  (See  figs.  7 
and  8.) 

Figures  9,  10, 11,  and  12  show  other  recent  "finds"  by  the  wire  drag  on  the  Atlantic 
and  the  Pacific  coasts. 

The  wire-drag  survey,  then,  examines  areas  where  dangers  in  the  form  of  pinnacle 
rocks,  tx>wlders,  and  coral  reefs  are  believed  to  exist.  When  the  shores  are  rocky,  or 
there  are  coral  reefs,  the  survey  must  be  made  with  the  wire  drag  to  insure  finding  aU 
dangers. 

Figure  13  shows  the  wire  drag  in  operation.  Figtu-e  14  shows  all  the  essential  units 
and  members  that  are  required  to  make  up  a  wire-drag  outfit  for  the  coast  of  New 
England.    It  will  be  noted  that  four  power  boats  are  required. 

I.  The  guiding  launch,  the  largest  of  the  four,  tows  one  end  of  the  drag,  and  con- 
trols the  drag's  course  through  the  water.  This  launch  carries  the  greater  part  of  the 
drag,  reserve  equipment,  reels,  hoisting  engine,  anchor  engine,  suitable  guides  for 
setting  out  and  taking  up  the  wire,  drafting  tables,  and  signal  apparatus.  In  some 
cases  it  is  necessary  to  have  special  davits  for  setting  out  and  taking  up  the  large 
buoys  and  sinkers.  When  not  in  use,  the  small  buojrs  are  carried  in  racks,  and  the 
sinkers  are  kept  in  boxes,  to  prevent  their  rolling  about. 

3.  The  end  launch,  the  next  in  size,  tows  the  other  end  of  the  drag,  under  instruc- 
tions from  the  guiding  launch. 

3.  A  third  and  smaller  launch,  used  as  a  tender,  patrols  the  drag  when  in  operation, 
changing  the  depths  at  which  the  drag  is  operated  in  order  to  conform  to  known  dififer- 
ences  in  depth  of  water  or  the  rise  and  fall  of  the  tide,  to  clear  the  drag  when  aground, 
and  to  remove  lobster  pots  or  other  fishing  gear  in  the  path  of  the  drag. 

4.  The  fourth  latmch  is  used  to  sotmd  around  and  determine  the  exact  position  of 
menaces  to  navigation  that  are  found,  albwing  the  drag  to  proceed;  at  other  times  it 
assists  in  the  work  of  the  large  tender. 

The  purpose  of  this  statement  is  to  show  how  much  more  economically  this  work 
would  be  done  if  the  Government  had  its  own  launches,  made  for  this  work,  instead  of 
renting  them  from  private  parties. 

Past  experience  has  shown  that  the  rental  which  the  Government  pays  each  season 
for  chartered  latmches  averages  one-fifth  of  their  cost.  In  other  words,  5  years'  rental 
would  purchase  the  boats.  As  the  life  of  such  launches  is  at  least  10  years,  the  Gov- 
ernment, with  its  own  boats  cotdd  get  10  years'  service  for  5  years'  rental.  This,  of 
course,  omits  the  cost  of  upkeep,  but  for  boats  of  this  character  that  cost  is  small  and 
is  more  than  offset  by  other  costs  which  are  mentioned  later. 

Launch  rentals  are  high  because: 

1.  Owners  of  latmches  that  have  never  been  used.for  wire-drag  work  are  unfamiliar 
with  conditions,  and  can  not  estimate  the  cost  of  repairs  or  wear  and  tear. 

2.  The  risk  of  loss  or  damage  must  be  assumed  by  the  launch  owner,  though  he  has 
no  voice  in  the  matter  of  how  and  when  the  launches  will  be  used.  Insurance  rates 
are  high,  especially  in  Alaska. 

3 .  Heavy-powered,  stanch  fishing  boats  are  best  suited  for  wire-dn^  work.  Owners 
of  such  boats  are  fairly  sure  of  good  earnings  from  fishing.  Therefore,  they  rent  only 
at  a  figwt  high  enough  to  insure  ^  Ukc  return. 
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Launches  suitable  for  wire-dn^  work  are  scarce  at  any  price  because: 

z.  Pleasure  launches  usually  have  enough  power,  but  their  hulls  are  too  weak  for 
the  wcM-k. 

3 .  Fishing  and  working  launches  are  generally  strong  but  are  usually  low  powered. 

3.  Launches  with  two-cycle  engines  can  not  be  used  for  wire-drag  tenders,  but 
launches  of  a  suitable  size  equipped  with  four-cycle  engines  are  few. 

All  thb  results  in  delay  and  expense.  When  it  is  desired  to  secure  the  launch 
equipment  for  a  season's  work,  it  is  not  sufficient  to  send  out  specifications  and  pro- 
posals, and  when  the  bids  come  in,  to  accept  the  lowest.  Instead,  the  descriptions 
furnished  must  be  carefully  studied,  eliminating  those  which  are  clearly  unsiiited 
for  the  work.  An  officer  must  then  go  to  see  the  remainder  and  choose  those  which 
afford  the  most  advantageous  conditions. 

//  is  never  possible  to  secure  launches  suited  in  all  respects  to  the  work.  Alterations 
must  invariably  be  made.  These  alterations  are  necessary  to  strengthen  the  decks  to 
carry  the  weight  of  the  heavy  machinery  and  gear,  to  provide  for  the  installation 
of  the  auxiliary  engines,  reels,  signaling  system,  etc. ,  used,  to  clear  away  rails,  awnings, 
and  obstructions  on  deck,  and  to  suitably  protect  woodwork  or  fittings  from  damage 
in  the  handling  of  heavy  buoys  or  weights.  All  expense  so  incurred  must  be  borne 
by  the  Government,  both  for  installing  the  equipment  at  the  beginning  of  the  season 
and  removing  it  and  replacing  the  launch  in  its  original  condition  at  the  conclusion 
of  the  work.  This  expenditure  is  wasted.  When  it  is  all  done  the  Government  has 
no  return  for  it. 

These  wastes  for  inspection  and  alteration  would  more  than  pay  the  upkeep  of 
Government-owned  launches.  Figures  15  and  16  are  from  photographs  of  wire-drags 
equipment  installed  on  a  rented  launch. 

The  yearly  average  cost  to  the  Government  for  installing  the  wire-drag  machinery 
on  the  rented  launches  and  removing  it  at  the  close  of  the  season,  including  the  time 
of  the  field  officers  utilized  for  this  purpose,  was,  for  each  of  the  four  parties  in  the  field 
during  the  season  of  1916,  about  I850,  or  a  total  of  $3,300.    This  includes  no  rent. 

A  source  of  frequent  complaint  from  field  officers  is  the  fact  that,  though  the  rented 
fishing  launches  have  engine  power  enough  for  the  wire-drag  work  itself,  they  are 
painfully  slow  in  going  to  and  from  the  work.  Some  of  the  exposed  Alaskan  waters 
are  being  dragged  many  miles  from  the  nearest  harbor.  Slow  speed  means  the  loss 
of  much  working  time  in  the  course  of  a  season.  It  makes  a  marked  difference  if  the 
distance  is  covered  twice  daily  in  i  hour  and  40  minutes  with  a  slow  fishing  boat  or 
in  I  hour  with  a  speedier  Government-owned  vessel  designed  for  the  purpose.  This 
is  no  fancy,  but  a  fact. 

There  is  this  further  thing  to  be  said  about  renting  launches  for  wire-drag  work. 
There  are  localities  where  launches  can  not  be  hired  because  there  are  none.  This 
is  true  of  the  coral-infested  waters  of  Porto  Rico  and  the  Virgin  Islands  of  the  United 
States.  Likewise,  the  few  launches  available  near  Key  West  are  wholly  unfit  for 
wire-drag  work. 

Launches  for  wire-drag  work  in  southeast  Alaska  must  be  secured  in  Seattle  and 
transported  hundreds  of  miles  to  the  work. 

The  folbwing  corre^xmdence  speaks  for  itself: 

Navy  Dsparticqnt, 
Washington^  September  26,  igiy. 

Sir:  I  have  the  honor  to  forward  herewith  a  paraphrase  of  a  cablegram  received 
Ciom  the  Governor  of  the  Virgin  Islands  of  the  United  States  relative  to  the  inquiries 
contained  in  your  letter  of  6  September: 

"  It  is  recommended  that  a  wire-drag  survey  be  taken  of  the  waters  between  the 
islands  of  St.  Thomas  and  St.  John  in  addition  to  the  vicinity  of  Vieques  Sound.  It 
is  regretted  that  there  are  no  motor  boats  available  in  this  locality  for  this  work.  The 
gen^^  conditions  of  St.  Thomas  and  St.  John  are  mountainous,  rugged,  dense  under- 
growth, sloping,  thinly  populated,  and  arid.  In  connection  with  the  topographical 
survey,  the  location  of  property  boundaries  is  most  important.    It  is  alM  recom- 
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mended  that  a  geological  survey,  with  special  reference  to  the  location  of  suitable 
sites  for  artesian  wells,  be  made. " 

The  Navy  Department  regrets  that  there  are  no  boats  available  for  assistance  in 
the  making  of  this  wire-drag  survey,  but  should  a  vessel  be  stationed  in  that  vicinity 
which  carries  appropriate  boats  for  this  service,  orders  will  be  issued  for  her  to  assist 
in  every  way  possible. 

The  Department  will  be  pleased  to  be  informed  as  to  the  action  taken  relative  to 
the  survey  of  these  islands,  and  to  assist  in  any  manner  which  may  be  possible. 
Sincerely  yours, 

JosBPHUS  Daniels. 

The  honorable  the  Sbcrbtary  op  Commbrcb. 

The  following  reply  was  made: 

Dbpartmbnt  op  Commbrcb, 

Oppicb  op  Sbcrbtary, 

September  2g,  igiy. 
Sir:  The  receipt  of  your  letter  dated  September  26,  19 17,  relative  to  surveys  in 
the  Virgin  Islands,  is  acknowledged. 

I  regret  to  learn  that  the  Navy  Department  will  be  unable  to  furnish  the  necessary 
launches  for  the  wire-drag  work  in  the  vicinity  of  the  islands  of  St.  Thomas  and  St. 
John  and  Vieques  Sound,  as  it  is  imderstood  that  no  suitable  launches  can  be  obtained 
locally  for  this  work. 

Under  these  circumstances,  it  appears  that  the  hydrographic  work  in  general  will 
necessarily  have  to  be  postponed  imtil  the  return  of  the  Coast  and  Geodetic  Survey 
vessels  from  duty  under  the  Navy  Department  or  until  suitable  launches  can  be 
obtained  from  other  sources. 

As  stated  in  previous  correspondence  from  the  Coast  and  Geodetic  Survey,  officers 
and  equipment  for  the  shore  work  of  the  survey  of  the  islands  will  be  sent  to  St.  Thomas 
at  the  earliest  practicable  date.  They  will  be  instructed  to  use  any  of  the  small 
launches  that  may  be  found  suitable  for  the  local  hydrography,  upon  arrival  in  the 
islands,  and  it  is  probable  that  the  hydrographic  surveys  of  the  bays  and  harbors 
can  be  made  during  the  winter. 
Respectfully, 

WiLUAM  C.  RbdPIBLD,  Secretary. 
The  Sbcrbtary  op  thb  Navy, 

Washington,  D.  C. 

In  concluding  this  matter,  conditions  can  hardly  be  better  expressed  than  in  a 
letter  recently  received  from  an  engineer  in  charge  of  a  wire-drag  party  that  has  been 
operating  in  the  vicinity  of  Key  West,  Fla. : 

According  to  all  reports  we  have  been  fortunate  in  having  an  tmusually  favorable 
season  for  work,  but  I  am  afraid  that  it  is  about  over,  for  heavy  squalls  and  rain  are 
beginning  to  make  things  interesting  and  the  weather  seems  to  be  getting  generally 
unfavorable. 

It  would  not  be  so  bad  if  our  end  latmch  could  only  take  care  of  herself,  but  it  is 
asking  almost  too  much  of  a  25-horsepower  euiding  launch  to  take  up  the  drag  in  a 
heavy  squall,  that  may  last  five  minutes  or  five  hours,  and  then  get  a  line  to  the  end 
launoi  and  furnish  enough  power  to  give  her  steerage  way. 

I  wish  that  the  opponents  of  Government-owned,  wire-drag  boats  could  have  spent 
the  season  with  us  and  personally  experienced  the  constant  annoyance  and  obtained 
an  idea  of  the  inefficiency  of  the  present  system  of  chartering  boats,  especially  in 
regions  where  suitable  laimches  are  few  and  far  between.  I  believe  that  this  is  the 
first  wire-drag  work  that  has  been  done  almost  entirely  out  of  sight  of  land  and  in  what, 
because  of  strong  currents,  is  even  worse  than  the  average  open  sea;  and  it  has  been 
necessary  to  do  it  with  latmches  that  we  would  hardly  consider  adequate  for  work 
in  Cape  Cod  Bay. 

In  the  four  months  of  actual  field  work  to  date  we  have  covered  about  225  square 
miles.  Our  guiding  latmch  is  the  most  able  sea  boat  for  her  size  that  I  have  ever 
seen,  and  I  am  sure  that,  with  an  end  launch  that  could  even  equal  her  power  and 
slow  speed  of  6  to  7  knots,  we  could  easily  have  covered  100  square  miles  more. 

Of  course  the  present  conditions  and  demands  of  the  Navy  for  numerous  motor 
boats  have  increased  our  difficulty  in  obtaining  suitable  launches,  but  they  are  not 
plentiful  in  this  region  at  any  time. 
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Appendix  E.— WAGES  OF  SEAMEN  AND  OFFICERS  IN  THE 
BUREAUS  OF  LIGHTHOUSES,  COAST  AND  GEODETIC 
SURVEY,  AND  FISHERIES. 

On  page  6z  of  the  report  of  which  this  forms  a  part,  the  agreement  is  described 
which  was  made  between  the  representatives  of  the  seamen  and  the  employing  ship- 
owners, with  the  knowledge  and  approval  of  the  United  States  Shipping  Board,  the 
Secretary  of  Commerce,  and  the  Secretary  of  Labor.  This  agreement  was  reached 
after  the  facts  had  been  exhaustively  discussed  by  the  representatives  of  all  sides 
ccmcemed.  It  carries,  therefore,  the  force  normal  to  a  result  reached  with  all  the 
facts  known  and  maturely  considered,  not  only  by  those  directly  interested  in  every 
phase  of  the  subject  but  also  by  thot^e  whose  sole  interest  was  that  of  public  officers 
seeking  the  general  good. 

Our  merchant  fleet  has,  since  the  agreement,  been  steadily  operating  under  it 
without  interruption  or  friction.  The  rates  of  wages  stated  in  that  agreement  are 
the  present  standard  rates  on  the  Atlantic  for  the  various  employments  concerned. 
For  clearness  they  are  here  restated; 

Sailors  and  firemen,  $60  per  month;  coal  passers,  $50  per  month;  oilers  and  water 
tenders,  $65  per  month ;  boatswains,  $70  per  month ;  carpenters,  $75  per  month.  Over- 
time pay  for  cargo  work.  50  cents,  for  ship  work,  40  cents  per  hour;  bonus  going  to  the 
war  zome  50  per  cent  of  the  wages,  wages  and  bonus  to  continue  until  crew  arrives 
back  in  the  United  States;  $100  compensation  for  loss  of  effects  caused  by  war  con- 
ditions- The  scale  of  wages  and  bonus  for  cooks  and  stewards  at  present  in  force  to 
be  maintained  and  continued  during  the  continuance  of  this  agreement. 

It  is,  of  course,  clear  that  for  the  marine  work  of  the  Lighthouse  Service,  the  Coast 
and  Geodetic  Survey,  and  the  Fisheries  Service  men  who  are  merchant  seamen  can 
not  be  secured  at  wages  much  less  than  those  which  are  paid  for  like  duties  or  for 
less  onerous  duties  in  private  employment  of  similar  character.  The  fact  is,  however, 
that  the  wages  fixed  by  law  or  limited  by  appropriations  in  these  three  services  have 
been  much  lower  than  those  current  in  the  mercantile  merchant  service  or  in  other 
Government  services.  This  fact — for  it  is  a  fact  and  not  a  fancy,  the  figures  are  on 
record  and  can  be  accurately  determined — has  made  it  impossible  in  any  of  the  three 
services  mentioned  of  the  Department  of  Commerce  to  maintain  either  in  quantity 
or  in  quality  the  necessary  crews  for  their  vessels  during  the  past  fiscal  year.  This 
is  emphasized  here  by  pointing  out  that  in  the  case  of  seamen  in  the  Lighthouse 
Service  it  was  necessary  to  employ  2,334  persons  to  fill  576  places,  and  in  the  case  d 
second-class  firemen  498  persons  to  fill  84  places.  In  the  Coast  and  Geodetic  Survey 
on  the  steamer  Patttrson  on  the  Pacific  coast,  in  a  period  of  less- than  8  months  133 
persons  were  employed  to  fill  49  places.  On  the  steamer  Isis,  of  the  same  service, 
on  the  Atlantic  coast  171  persons  were  employed  to  fill  44  places. 

F  Tthermore  the  vessels  have  continuously  been  short  handed  and  the  crews  have 
not  been  of  the  necessary  quality.  It  is  obvious  such  conditions  can  not  continue. 
The  work  in  each  service  is  arduous  and  makes  special  demands  upon  seamen.  The 
lighthouse  vessels  and  those  <^  the  Coast  and  Geodetic  Survey  are  obliged  to  go  into 
dangerous  places  where  no  other  vessels  are  supposed  to  go.  The  lighthouse  crews 
nnist  have  special  training  in  handling  heavy  buoys  in  rough  water  and  in  landing 
supplies  under  difficult  conditions.  The  crews  on  the  Coast  and  Geodetic  Survey 
vessels  have  to  assist  in  carrying  on  the  actual  work  of  the  surveys.  The  men  in  the 
P^^es  Service  must  take  part  in  the  cultural  operations  of  that  Bureau.    The  law 
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makes  no  piDviskm  for  special  forces  to  do  these  special  kinds  of  work.  They  are 
necessarily  a  part  d  the  duty  of  the  seamen  of  those  services  and  are  imder  ordinary 
conditions  willingly  and  well  performed.  Conditions,  however,  are  not  ordinary. 
The  present  monthly  pay  of  seamen  in  the  coastwise  services  of  the  merchant  marine 
on  the  Atlantic  is  double  the  former  standard  wage.  The  forme)'  standard  rates  of 
pay  on  vessels  have  been  completely  discarded  and  increases  have  been  made  in 
every  grade,  including  officers  and  crews  alike.  No  one  needs  to  be  told  how  the 
expense  of  living  has  increased.  The  facts  are  widely  known  to  all.  A  readjustment 
of  the  Government  rates  of  wages  io  existing  conditions  must  be  made  in  the  services 
mentioned  or  else  their  vessels  must  be  laid  up  when  most  needed  or  run  with  short 
and  incompetent  crews,  thou^^  this  last  certainly  means  sooner  or  later  the  loss  of 
one  or  more  ships.  The  prevention  of  one  such  loss  would  far  more  than  make 
good  the  necessary  increase  of  wages  to  keep  the  ships  well  and  properly  manned. 

Bureau  of  Li^thouses. 

The  greatest  difficulty  encountered  in  the  maintenance  of  this  Service  during  the 
past  two  years  has  been  the  matter  of  the  pay  of  officers  and  crews  on  lighthouse  ten- 
ders and  light  vessels.  It  is  apparent  fiom  the  experience  of  these  two  years  that 
this  Service  can  not  cope  with  the  existing  conditions  imder  appropriations  which  are 
based  on  abandoned  and  inadequate  pay  scales,  no  longer  in  use  anywhere. 

The  following  table  gives  the  number  of  changes  made  in  crews  of  lighthouse  vessels 
dtuing  the  fiscal  year  191 7: 


ized. 


Actually 
ployed. 


Ratio  of 


per 
poaitkfi. 


Qnartcmiastcra 

Machinitts 

Seamen... 

Pifcnicn,  firat  dais. . . 
Piremen.  seocnd  class, 

Stewards 

Cooks 

lless  attendants 

Total 


to4 
93 
57« 
l«7 

35 
1x4 


3*8 
ate 

9»334 
7«9 
498 
59 
3*5 
405 


J«a 

9.t 

4-1 
4-s 
5.9 

1.7 

9.8 
4*9 


4>999 


The  changes  in  senior  officers  have  not  been  many,  but  those  in  junior  positions,  such 
as  second  officers  and  second  assistant  engineers  of  lighthouse  tenders  and  mates  and 
assistant  engineers  of  light  vessels,  have  been  disoouragingly  numerous.  For  example, 
81  persons  filled  33  positions  of  jimior  deck  officers,  and  76  persons  filled  33  positions  of 
junior  engineer  officers,  with  corresponding  ratios  of  men  per  position  during  the 
single  fisc.1l  year  1917  of  2.5  and  3.3,  respectively.  This  condition  is  of  serious  impor- 
tance to  the  future  of  the  Service,  as  in  the  ordinary  course  of  events  ^ese- men  would 
eventually  be  promoted  to  more  responsible  places,  when  the  necessary  experience  in 
the  manifold  duties  of  the  Service  had  been  acquired. 

Many  deplorable  situations  have  arisen  in  the  past  few  years  on  account  of  insuffi- 
cient pay;  vessels  have  been  tied  up  while  urgent  work  waited,  or  have  gone  to  sea 
undermanned  or  partly  manned  by  incompetent  and  unfit  persons  at  serious  risk  to 
life  and  property.  Indeed,  were  it  not  for  the  commendkble  loyalty  and  fidelity 
to  the  Service  displayed  by  the  senior  officers  of  these  vessels,  who  have  almost  uni- 
formly remained  at  their  posts  despite  these  discouraging  circtunstances,  it  is  doubtful 
if  the  work  acoon^>lialied  could  have  been  performed  without  some  disaster  to  vessels 
of  this  Service,  or  to  merchant  vessels  by  reason  of  lighthouse  wofk  being  omitted  or 
improperly  executed.  As  it  is,  the  annual  relief  of  buoys,  a  vital  obligation  of  the 
Service,  strictly  required  by  its  regulations,  has  been  falling  behind,  and  this  condi- 
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tkm  will  q>eedily  beoome  acute  and  dangerous  if  not  remedied  at  an  early  date. 
For  example,  in  the  calendar  year  191 5  it  was  not  possible  to  relieve  148  buo3rs;  in 
1916,  the  oone^mnding  figure  was  336;  and  in  19x7  the  number  will  probably  be  much 
larger. 

The  inconvenience  of  operating  with  insufficient  crews  and  constantly  changing 
personnel  to  whom  the  duties  were  new  has  been  embarrassing  to  the  Service,  causing 
a  serious  handici^  to  efficient  work,  due  to  constantly  breaking  in  green  men  of  the 
kyw  grade  obtainable  for  the  wages  paid.  By  various  make^ifts  the  vessels  have 
been  kept  in  commission  except  for  relatively  sdiort  periods,  and  have  peiformed  such 
work  as  possible  with  the  number  and  character  of  men  obtainable.  It  is  estimated 
that  the  loss  of  time  due  to  delay  in  obtaining  men  and  doing  the  work  with  short  crews 
has  caused  a  decrease  in  efficiency  las  to  amount  of  work  done  of  at  least  20  per  cent 
during  the  past  year,  not  taking  into  consideration  the  Vxb  due  to  the  inferior  condi- 
tions in  which  vessels  are  maintained,  or  the  hazard  of  attempting  to  proceed  with 
dangerous  duties  short  handed  and  with  an  inefficient  force.  As  the  total  annual 
operating  expense  of  light  vessels  is  about  $1,750,000,  the  direct  financial  \obs  may  be 
set  at  about  $350,000  during  the  fiscal  year  1917.  A  most  disturbing  aq)ect  as  to  the 
future  is  disclosed  by  recent  inspections  of  vessels,  which  plainly  show  that  a  general 
deterioration  in  upkeep  has  been  sufifered  during  the  past  two  years  from  this  cause. 
There  is  no  doubt  that  the  employment  of  incompetent  crews  has  caused  a  large  loss 
to  the  Government,  due  wholly  to  the  lower  wages  paid  on  lighthouse  vessels  as  com- 
pared with  the  merchant  marine. 

The  Department  has  been  fully  aware  of  these  oonditians,  which  are  by  no  means 
confined  to  this  Service,  and  which  have  been  encountered  with  equal  force  by  other 
maritime  services  of  the  Government.  The  matter  has  been  given  close  attention,  by 
the  appointment  of  a  departmental  marine  board  to  consider  such  problems,  and  in 
uiging  the  necessity  for  greater  appropriations.  The  5  and  10  per  cent  increase  author- 
ized by  Congress  has  of  course  betai  helpful  but  is  quite  insufficient  to  establish  pay 
scales  which  will  obtain  the  proper  class  of  seafaring  men. 

In  developing  the  detailed  estimates  prepared  for  submission  to  Congress,  the  figures 
have  been  based  on  the  i^;reement  already  cited,  which  was  the  result  of  negotiations 
between  the  Department  of  Labor,  the  Department  of  Commerce,  the  Shipping  Board, 
and  representatives  of  both  employees  and  employers,  which  fixed  a  wage  scale  to 
remain  in  force  until  a  year  after  the  war  ends.  The  details  of  this  agreement  were 
published  in  the  "Official  Bulletin,"  issued  by  the  Committee  on  Public  Information 
on  August  II,  1917,  and  have  recently  been  applied  to  the  Lighthouse  Service  by 
authority  of  the  Department.  It  is  therefore  earnestly  recommended  that  the  estimate 
as  submitted  be  enacted  into  law,  in  order  that  the  work  of  the  Service  may  be  con- 
tinuously and  properly  carried  out. 

Coast  and  Geodetic  Survey. 

This  service  has  been  unable  to  keep  pace  with  the  improved  conditions  of  labor 
during  recent  years  and  in  proportion  as  it  has  failed  so  to  do  its  efficiency  has  been 
reduced.  Service  in  the  Coast  and  Geodetic  Survey  has  been  undesirable  to  the 
mariner  because  the  pay  has  been  less  than  he  could  earn  elsewhere,  either  in  the  mer- 
chant marine  or  in  industries  ashore;  the  work  is  of  more  than  average  difficulty  and 
must  at  times' be  continued  through  kmger  hours  than  the  8  to  10  to  which  the  sailor  is 
accustomed  elsewhere;  the  living  conditions  in  the  crowded  forecastle  of  the  older 
wooden  vessels  are  far  from  attractive;  finally,  the  empl03rment  is  only  temporary 
and  may  be  terminated  at  any  time,  so  that  he  has  not  even  the  incentive  of  a  perma- 
nent position  to  compensate  him  for  other  undesirable  features. 

The  result  of  these  conditions  is  that  the  Coast  Survey  has  earned,  among  seafaring 
men,  the  reputation  of  an  undesirable  service.  Men  will  come  to  it  only  as  a  last 
resort,  when  out  of  work,  out  of  money,  and  with  no  chance  to  find  employment  in 
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other  lines  of  work.  This  means  that  the  SuFvey  often  gets  the  most  imdesirable  type 
of  men  on  the  water  front — not  sailors,  but  misfits — those  who  in  the  process  of  selec- 
tion have  been  refused  other  more  desirable  occupations.  It  would  be  an  abuse  of 
language  and  of  an  honorable  profession  to  call  them  mariners. 

Such  men  seldom  remain  long  enough  to  become  of  value.  When  they  have  earned 
a  few  dollars  they  quit ;  if  they  can  not  obtain  their  discharge  upon  request*  they  either 
desert  or  by  refusing  duty,  by  drunkenness,  and  by  general  misconduct,  compel 
the  commanding  officer  to  get  rid  of  them. 

The  constant  change  and  upheaval  in  the  crews  which  results  from  these  conditions 
is  strikingly  portrayed  in  the  following  table,  which  shows  for  each  Coast  Survey 
vessel  in  the  United  States  waters  the  complement  allowed  and  the  number  of  per- 
sons in  the  complement  during  the  fiscal  year,  191 7: 


Vessel. 

Statkm. 

Nonnal 
ootnple- 
ment. 

Persons 

actnaUy 

employed. 

Surveyor 

Atlantic  coast 

s« 

4» 

44 
16 
18 
49 
39 

•8s 

SS9 

Bache 

do 

Isis 

do 

171 
54 

»I»4 

Matrhkff* 

...do 

HvdroffraDhcr 

Gull  coast 

Patterson 

Pacific  coast 

...do 

a  In  cuimnission  only  since  June  ix.  19x7. 

^  In  commission  only  about  seven  to  eight  months  of  the  year. 

Even  this  table  does  not  tell  the  >^hole,  as  every  one  of  these  vessels  has  beea 
continuously  short  handed  through  inability  to  obtain  recruits. 

These  factors,  the  undesirable  type  of  men  which  alone  can  be  obtained,  and  the 
inability  to  keep  men  even  of  this  type,  result  in  great  waste. 

1.  The  Coast  Stu*vey  ships,  as  surveying  tmits,  are  carefully  planned,  and  their 
equipment  and  personnel  are  arranged  so  as  to  provide  for  the  most  effective  opera^ 
tion  of  from  three  to  five  surveying  parties.  In  these  parties  the  sailors  form  an 
integral  part.  They  are  not  there  merely  to  man  the  ship;  they  take  an  active  part 
in  sturveying  work.  They  are  the  recorders,  todmen,  leadsmen,  tide  observers, 
coxswains,  or  engineers  of  the  surveying  launches,  operators  of  the  sounding  machines* 
etc.  There  are  no  idlers;  each  man  (except  the  mess  force)  has  his  definite  place 
in  the  organization,  and  the  shortage  of  a  single  man  means  a  loss  in  efficiency,  and  a 
shortage  of  three  to  five  men  means  that  one  less  party  can  be  worked.  This  means 
that  the  efficiency  of  the  vessel,  measured  by  the  amount  of  work  done,  is  reduced 
from  one-third  to  one-fifth. 

It  costs  from  $30,000  to  $60,000  a  year  to  operate  each  of  these  ships,  depending 
on  size  and  location;  it  follows  that  a  shortage  of  a  few  men  in  the  complement  will 
result  in  a  loss,  measured  by  wsrk  left  tmdone,  of  from  $6,000  to  $30,000  a  year.  In 
every  such  case  the  work  left  undone  means  needless  risk  to  life  and  property  and 
imposes  indirectly  a  severe  tax  on  commerce  through  excessive  instutmce. 

2.  Losses  occur  as  the  result  of  the  lack  of  training  of  the  men  in  the  specialized 
work  which  they  have  to  do.  The  sailors  in  the  Coast  Survey  reqtiire  training  as 
much  as  the  men  in  the  Army  or  Navy.  They  do  not  merely  diovel  coal,  scrub 
decks,  or  clean  brass,  or  work  the  ship.  They  take  an  active  part  in  the  stureying 
operations,  a  part  only  less  important  than  that  of  the  officers,  and  no  amount  of 
efficiency  on  Uie  part  of  the  officers  can  compensate  for  the  men's  failure  to  do  their 
work  well .  These  are  days  of  deep  ships.  Vessels  must  often  pass  cfose  to  the  bottom* 
particularly  along  the  Atlantic  coast.  The  officers  may  properly  find  and  locate 
channels  or  shoals,  but  if  the  leadsman  does  not  read  the  depths  truly,  if  the  recorder 
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does  not  record  them  rightly,  if  the  tide  observer  goes  to  sleep  or  goes  ofif  somewhere 
for  the  day  and  then  "fakes"  the  record  of  his  staff  readings,  the  result  may  be  the 
loss  of  a  vessel  with  lives  and  cargo  through  an  error  in  the  chart. 

At  least  one  full  season's  work  is  necessary  to  properly  train  these  men  in  such 
duties.  Yet  the  record  above  quoted  shows  that  the  complements  change  two  or 
three  times  a  year.  Purthermorc,  the  men  which  present  conditions  enable  the 
Survey  to  obtain  are,  as  a  rule,  of  a  type  which  has  no  desire  to  become  proficient 
in  the  work.  Their  thoughts  center  on  spending  their  pay,  rather  than  on  earning 
it  fairly,  so  that  too  often  their  efforts  are  concentrated  on  doing  the  least  amount 
of  work  that  conditions  and  officers  permit. 

3.  Losses  occur  from  the  efifect  of  these  conditions  upon  officers.  Officers,  who  year 
after  year  are  compelled  to  operate  tmder  such  discouraging  conditions,  who  are  con- 
tinually harassed  by  their  inability  to  get  good  men  or  to  enforce  discipline  over  bad 
ones,  and  who  have  repeatedly  appealed  for  relief  without  success,  become  disheart- 
ened and  lose  their  enthusiasm.  Inevitably,  they  tend  finally  to  "  take  things  easy, " 
to  humor  the  crews,  to  make  concessions  before  an  issue  is  forced.  Their  first  thought 
is  forced  to  be  to  so  operate  as  to  avoid  a  rupture  which  they  are  powerless  to  control 
rather  than  to  concentrate  e£Eort  on  their  work. 

It  must  be  clearly  understood  that  these  conditions  are  not  merely  the  result  of 
the  present  war.  Tl^ey  existed  in  a  serious  degree  before  that  confiict  began;  the 
war  has  merely  exaggerated  them  to  such  an  extent  that  it  has  already  become  neces* 
sary  to  lay  up  certain  ships. 

An  effort  has  been  made  to  compute  the  cost  of  these  losses  in  efficiency,  and  from 
the  best  data  available  it  appears  that  the  loss  by  the  seven  vessels  operating  in  the 
United  States  the  past  year  is  about  $8a,ooo.  One  case,  that  of  the  Patterson,  may 
be  cited  as  typical. 

The  Patterson  works  in  Alaska  in  summer  and  winters  in  Seattle.  Last  spring  she 
was  detained  30  da3rs  in  Seattle  through  inability  to  obtain  men.  She  finally  sailed 
with  a  shortage  of  5  men.  After  working  for  about  6  weeks  with  this  reduced  comple- 
ment and  its  resultant  loss,  the  ship  was  compelled  to  go  to  port.  Here  5  days 
were  lost  through  dnmkenness  among  the  crew  and  their  refusal  of  duty.  She  finally 
got  away  with  a  shortage  of  7  men.  Efforts  to  recruit  men  in  Seattle  to  fill  these 
vacancies  were  unavailing;  men  would  not  even  consider  the  $60  they  were  offered 
when  they  could  readily  earn  $100  or  over  elsewhere. 

Work  was  continued  with  this  reduced  complement,  therefore,  until  early  August, 
when  the  situation  was  relieved  by  stopping  the  work  of  another  vessel,  the  Explorer, 
which  had  been  operating  under  conditions  equally  bad.  Enough  men  were  kept 
aboard  the  Explorer  to  bring  her  to  Seattle,  where  she  was  laid  up;  the  remainder  were 
transferred  to  the  Patterson. 

The  estimated  cost  of  this  decreased  efficiency  on  the  Patterson  alone  is  $34,500. 

All  possible  means  have  been  used  by  the  Coast  anc  Geodetic  Stu^ey  to  improve 
these  conditions.  The  pay  of  the  cre^s  has  been  necessarily  increased  to  an  amotmt 
oonmderably  beyond  that  available  tmder  the  existing  appropriation.  The  fact  that 
some  officers  and  vessels  of  the  Survey  have  been  taken  over  by  the  Navy  relieves 
the  situation;  otherwise,  it  would  have  been  necessary  either  to  obtain  a  deficiency 
appropriation  from  Congress,  or  to  lay  up  more  of  the  ships  in  the  spring  of  1918. 

Por  this  situation  there  arp  two  possible  remedies,  one  partial  and  one  complete. 

The  partial  remedy  is  to  allow  the  present  status  of  the  crews  to  remain  tmchanged, 
employing  them  for  the  duration  of  the  sea<ton  and  paying  them  a  wage  as  high  or 
dightly  higher  than  they  would  obtain  elsewhere. 

This  plan,  in  a  modified  form,  has  already  been  adopted  by  the  Bureau,  and  in  the 
19x9  tttimates  the  fund  for  pay  of  crews  is  based  on  the  wage  scale  recently  adopted 
for  the  governmental  and  private  merchant  fleets  by  representatives  of  the  Depart- 
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ment  of  C6iiimerce»  the  Department  of  Labor*  the  dipping  Board,  employeis,  and 
employees. 

There  are,  however,  a  number  of  reasons  why  this  increase  in  wages  will  not  oom- 
pletely  solve  the  problem  under  consideration. 

z.  The  equality  in  wages  is  only  apparent,  for  the  earnings  of  merchant  seamen 
are  materially  increased  by  overtime  pay,  which  it  is  impracticable  to  grant  employees 
in  the  Coast  and  Geodetic  Survey. 

2.  The  Survey  vessels,  working  near  ports,  must  compete  not  only  with  the  mer- 
chant marine,  but  also  with  the  labor  markets  ashore.  These  latter  are  glad  to  pay 
$75  to  $ioo  per  month  for  the  men  to  whom  the  Survey  can  o£fer  only  $60. 

3.  Employing  men  for  the  season  only,  even  if  they  could  be  induced  to  remain 
for  that  period,  will  not  afford  a  complete  solution.  As  has  already  been  shown,  the 
maximtmi  effectiveness  in  the  work  of  the  Survey  can  be  obtained  only  with  trained 
crews.  It  requires  a  season  to  train  these  men;  and  under  the  above  plan  they  would 
be  discharged  just  when  they  were  beginning  to  be  effective,  and  the  following  season 
the  same  training  process  would  be  begun  anew. 

The  truth  is  that  increased  pay  is  only  one  element  entering  into  the  final  solution 
of  the  problem.    That  solution  rests  on  a  complete  readjustment  of  present  conditions. 

The  men  must  eventually  be  given  permanent  employment  at  a  just  wage  .and  under 
comfortable  living  conditions.  They  must  have  before  them  the  prospect  of  advance- 
ment both  in  rank  and  pay  for  faithful  service,  and  their  ri^ts  must  be  fully  safe- 
guarded. In  return,  they  must  be  required  to  live  up  to  the  terms  ot  an  equitable 
contract,  and  there  must  be  authority  for  dealing  effectively  with  the  occasional  un- 
desirable who  refuses  to  do  so. 

Such  a  readjustment  will  make  it  possible  to  build  a  permanent  organization  of 
sober,  industrious  men,  devoted  to  the  Survey  and  its  interests  through  long  associa- 
tion, and  will  resttlt  in  an  increase  of  20  to  25  per  cent  in  the  efficiency  of  every  vessel. 

Bureau  of  Fisheries. 

The  outstanding  fact  in  the  Bureau  of  Fisheries  is  that  on  eight  vessels  three  distinct 
systems  exist  as  regards  officers  and  crews.  On  five  vessels  specific  crews  are  required 
with  statutory  wages.  A  larger  seagoing  steamer,  the  Roosevelt,  has  a  lump-sum 
appropriation  for  her  officers  and  crew;  two  other  seagoing  steamers,  the  Albatross  and 
Fish  Hawk,  are  officered  and  manned  by  the  Navy.  This  condition  is  inconsistent, 
anomalous,  not  conducive  to  efficient  and  economical  administration,  and  is  unsatis- 
factory to  the  personnel  on  account  of  the  different  rates  of  pay  for  similar  services. 

Better  results  could  be  obtained  if  the  vessel  service  were  reorganized  on  a  logical, 
systematic  basis  with  tmiform  pay  for  like  grades  on  all  vessels,  commensurate  with 
those  in  similar  Government  establishments  and  in  the  merchant  marine,  with  reason- 
able opportunities  for  promotion.  There  should  also  be  a  certain  elasticity  in  the  or- 
ganization, so  that  the  crews  oi  a  given  vessel  may  be  increased  or  decreased  as 
needs  may  require;  in  other  words,  when  a  slack  time  comes  for  a  certain  vessel, 
there  should  be  opportunity  to  use  her  complement  or  its  equivalent  on  others  which 
may  be  actively  engaged. 

An  organization  similar  to  that  of  the  Coast  Sturey  would,  with  some  modifica- 
tions to  suit  the  Bureau's  special  needs,  permit  the  attainment  of  the  desired  results, 
and  a  Itmip-sum  appropriation  should  be  provided  for  the  wages  and  subsistence  of  a 
corps  of  officers  and  men  sufficient  for  all  the  larger  vessels  of  the  Bureau.  Ratings, 
grades,  pay,  and  normal  complements  for  each  boat  should  be  established  by  depart- 
mental order  and  the  officers  be  appointed  by  the  Secretary  in  accordance  with  civil- 
service  rules,  while  the  men  should  be  regularly  enlisted  by  the  several  vessel  masters, 
under  proper  and  adequate  regulations.  A  saving  can  be  made  to  the  Government 
by  sulMtituting  civilian  for  Navy  crews  for  the  Albatross  and  Fish  Hawk,  and  recom- 
mendations to  that  effect  have  been  made  to  Congress.    (See  Report  lor  1916,  p.  9,  and 
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Report  for  19151  p*  ii<)  It  is  not  considered  advisable  to  press  the  matter  during 
the  present  national  crisb,  as  the  vessels  in  question  are  on  naval  duty. 

On  its  vessels  which  are  provided  with  statutory  places  the  Bureau  has  met  in  a 
degree  with  the  same  difficulties  in  maintaining  suitable  and  sufficient  crews  that  have 
coofionted  the  other  marine  bureaus  of  the  Department,  and  these  diffictdties  will 
continue  as  the  oonmiercial  ^tes  of  pay  advance.  The  situation  was  somewhat 
ameliorated  by  the  allowing  of  subsistence,  which  went  into  e£fect  in  1916,  and  it  has 
been  possible  to  keep  the  smaller  vessels  in  commission  without  very  serious  delays. 
However,  out  of  31  places  there  have  been  19  changes  in  two  years.  A  better  class 
of  men  is  needed  than  ordinary  deck  hands,  for  they  are  called  on  to  act  as  spawn 
takers,  to  distribute  fishes,  ma^e  egg  collections,  and  for  other  fish-cultural  duties. 
They  often  assist  in  minor  capacities  in  technical  investigations. 

The  appropriation  for  officers  and  crew  of  the  Roosevelt,  originally  based  on  com- 
mercial wages  then  prevailing,  is  now  entirely  inadequate,  and  will  only  suffice  for 
seven  and  a  half  months.  When  the  vessel  sailed  from  Norfolk  for  Seattle  in  January, 
1917,  it  was  necessary  to  materially  increase  the  wages  of  her  crew  in  order  to  obtain 
men,  and  a  further  increase  was  found  necessary  when  a  crew  was  shipped  in  Seattle 
for  the  Alaska  service.  At  the  same  time  the  compensation  of  officers  was  raised  barely 
enough  to  equalize  it  in  a  measure  with  that  d  the  merchant  marine  and  other  bureaus 
of  the  Department. 

Unless  the  appropriation  is  increased  by  $10,000,  it  will  be  necessary  to  lay  the 
Roosevelt  up  for  a  third  of  each  year.  The  important  work  of  the  vessel  will  be  seriously 
handicapped,  and  the  problem  of  transporting  supplies  to  the  Pribilof  Islands  and 
maintaining  a  fisheries  patrol  will  be  difficult  to  meet.  Por  the  present  year  the  only 
alternative  is  a  deficiency  appropriation. 

The  present  law  authorizing  commutation  of  rations  limits  the  amount  per  man 
to  50  cents  a  day,  and  experience  has  shown  that  this  is  entirely  inadequate,  owing  to 
the  greatly  advanced  cost  of  provisions.  It  will  be  recommended  that  the  law  be 
changed  so  that  the  Secretary  of  Commerce  may  establish  the  rates,  as  is  done  in  other 
bureaus  of  the  Department 
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REPORT 

OF  THE 


CHIEF,  BUREAU  OF  FOREIGN  AND  DOMESTIC 
COMMERCE. 


Department  of  C!ommerce, 
Bureau  of  Foreign  and  Domestic  Commerce, 

Washington^  October  15^  1917. 

Sir:  I  have  the  honor  to  transmit  herewith,  as  Chief  of  the  Bureau 
of  Foreign  and  Domestic  Commerce,  the  annual  report  of  the  Bureau 
for  the  &cal  year  ending  June  30, 1917. 

Insomuch  as  during  uie  entire  year  my  predecessor  was  chief  of 
the  Bureau,  the  accomplishments  of  that  term  should  be  credited 
largely  to  the  vigorous  policies  established  by  him.  In  submitting 
my  first  annual  report,  1  desire  to  express  my  admiration  for  the 
excellent  features  of  organization  which  were  put  into  effect  by 
Mr.  A.  H.  Baldwin  and  Dr.  E.  E.  Pratt,  my  two  predecessors  in 
office. 

As  a  practical  manufacturer  and  exporter,  I  entertained  to  a  mild 
extent  an  instinctive  skepticism  regarding  the  efficiency  in  organiza- 
tion and  ijroductive  capacity  of  a  Government  bureau  as  compared 
with  the  highly  organized  forces  characteristic  of  large  private  enter- 

f rises,  for  this  is  a  feeling  all  too  common  among  business  men. 
find  that  a  misapprehension  of  the  value  of  the  Bureau  is  based 
on  a  typical  ignorance  of  the  Bureau's  current  activities.  Please 
let  me  emphasize  the  conviction  that  the  Bureau  of  Foreign  and 
Domestic  Commerce  is  a  genuinely  producing  agency,  well  organ- 
ized, and  calculated  to  assist  our  manufacturers  and  merchants  in 
wavs  eminently  useful. 

I  expect  that  the  present  year  will  see  us  engaged  in  efforts  to 
make  the  Bureau  not  only  a  source  of  reliable  data  on  all  commercial 
subjects  but  also  the  headquarters  of  a  commercial  activity  extend- 
ing into  every  foreign  field  for  the  benefit  of  our  country's  industries. 

REVIEW  OP  THE  TEAR'S  FOREIGN  TRADE. 

The  event  of  transcending  importance  to  the  foreign  trade  of  the 
country  during  the  fiscal  year  1917  was  the  entrance  of  the  United 
States  into  the  war. 

From  the  beginning  of  the  war  to  the  time  of  our  entrance  into  it 
the  business  of  the  American  manufacturer  and  exporter  was  to  sell 
munitions  and  supplies  to  the  belligerents,  to  make  the  most  of  new 
opportunities  in  the  markets  of  nonbelligerent  countries,  and  to  take 
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wise  and  needful  steps  in  preparation  for  trade  after  the  war. 
These  were  lemtimate  and  profitable  activities.  They  were  vital  to 
the  industrial  life  of  the  Nation.  But  when  we  entered  the  war  the 
perspective  changed.  Trade  with  our  war  associates  assumed  a  .lew, 
a  different,  a  much  greater  significance  in  our  eyes.  It  became  pri- 
marily a  means  of  winning  the  war  rather  than  of  winning  profits. 
It  became  a  link  between  the  greatest  storehouse  in  the  world  and 
the  European  nations  with  whom  we  had  cast  our  lot  in  the  world 
struggle. 

Our  attitude  toward  the  markets  in  nonbelligerent  countries,  has 
also  changed  as  a  matter  of  course.  Trade  with  them  must  now  be 
conducted  with  a  careful  and  patriotic  deference  to  the  successful 
prosecution  of  the  war.  Preparations  that  we  make  to  hold  our 
place  in  those  markets  and  to  expand  our  opportunities  must  be 
made  for  the  time  being  with  strict  reference  to  policies  which  gov- 
ern our  political  relations.  However,  it  is  confidently  expected  that 
our  trade  with  South  America,  the  Far  East,  South  Africa,  and  with 
Australia  will  not  be  too  seriously  interferea  with  and  that  we  may 
reap  in  the  future  the  benefits  of  having  cultivated  those  markets 
so  assiduously  and  intelligently  during  tne  past  few  years. 

Important  as  it  is  that  we  hold^  our  own  advantage  in  these  and 
other  markets,  we  must  not  lose  si^ht  of  the  fact  that  all  such  ad- 
vantages are  likely  to  disappear  ii  we  do  not  come  out  of  the  war 
vict<Mnously. 

NEW  RECORDS  IN  FOREIGN  TRADE. 

The  fiscal  year  1917  was  our  greatest  year  in  foreign  trade.  The 
total  of  our  transactions  with  foreign  countries  is  unprecedented  in 
the  history  of  this  or  any  other  country.  Merchandise  exported  and 
imported  was  valued  at  $8,953,000,000,  a  notable  gain  even  when  com- 
pared with  $6,531,000,000  of  the  previous  year.  It  has  more  than 
doubled  the  highest  figure  ever  recorded  in  normal  times. 

The  principal  gain  was  in  exports,  which  were  valued  at  $6,294,- 
000,000,  as  against  $4,333,000,000  in  1916.  Before  the  war  our 
monthly  exports  averaged  around  $200,000,000;  in  1915  the  average 
was  about  $230,000,000;  in  1916  it  had  risen  to  $361,000,000,  and  m 
1917  the  average  monthly  value  of  exports  was  no  less  than  $524,- 
000,000.  The  greatest  month  in  the  history  of  our  export  trade  was 
January,  1917,  when  our  sales  abroad  amounted  to  $613,000,000. 

Imports  also  increased  in  a  notable  manner  in  1917,  for  the  total 
value  of  foreign  merchandise  brought  into  this  country  was  $2,660,- 
000,000,  an  increase  of  more  than  ^60,000,000  over  1916,  the  former 
record  year.  Except  England,  no  country  has  ever  imported  mer- 
chandise at  this  rate.  In  normal  times  our  imports  averaged  about 
$150,000,000  a  month,  but  in  1917  the  average  rose  to  $221,000,000. 
In  June,  the  closing  month  of  the  fiscal  year,  a  total  of  $806,000,000 
worth  of  foreign  products  were  brought  into  the  country. 

We  exported  $3,634,000,000  more  than  we  imported  in  1917.  This 
increase  m  excess  of  exports  amounted  to  70  per  cent  as  compared 
with  1916  and  232  per  cent  as  compared  with  1915.  The  siffnincance 
of  these  figures  will  be  better  realized  if  it  is  b(»me  in  mind  that  the 
balance  of  trade  in  our  favor  in  the  20  years  before  the  war  amounted 
to  somewhat  less  than  $450,000,000  a  year. 
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American  imports  and  exports  of  merchandise  are  shown,  month 
•by  month,  from  July,  1918,  to  June,  1917,  in  the  following  table: 

Impobts  and  Bxpobts  ov  Mbbgbandui  Into  and  Feom  ihb  Unitbd  Statis, 
July,  1913,  to  Juns,  1917,  bt  Months. 


MiMith. 


Ezeenof— 


Imports. 


Exports. 


Imports.         Bzports. 


$139,001,770 
137,«51,5» 
171,084,843 
183,049,303 
148,336,536 
184,035,871 


154,743,933 
148,044,776 
183,555,304 
178,763,114 
164,381,515 
157,539,450 


$100,990,778 
187,909,030 
318,340,001 
371,861,464 
345,539,043 
333,105,638 


304,066,603 
173,930,145 
187,499,334 
163,568,570 
161,733,619 
157,073,044 


$11,309,544 

3,548,896 

457,406 


831,939,008 
50,387,487 
47,156,158 

138,913,163 
97,303,806 
49,170,057 


49,338,680 
35,875,369 
4,943,830 


1,883,935,657 

159,677,301 
139,767,890 
139,710,611 
138,080,530 
136,467,083 
114,656,545 


133,148,317 
135,133,391 
157,983,016 
160,576,106 
143,384,851 
157,605,140 


3,364,579,148 

154,188,947 
110,367,494 
156,053,333 
194,711,170 
305,878,333 
345,613,558 


367,879,313 
399,805,889 
396,611,853 
394,745,913 
374,318,143 
368,547,416 


470,653,491 


5,538,844 
19,400,396 


16,841,738 
56  680  660 
79,411,Sn 
130,976,  Ott 


145,730,996 
174,683,678 
188,029,886 
184,169,807 
131,988,391 
110,853,376 


1,674,160,740 


3,768,589,340 


1,094,419,6 


143,344,737 
141,804,303 
151,336,036 
149,173,739 
155,496,675 
171,833,505 


184,350,943 
108,835,117 
313,589,785 
318,336,397 
339,188,957 
345,795,438 


368,468,703 
360,609,995 
300,654,931 
336,153,009 
337,670,353 
850,306,363 


330,036,410 
401,783,974 
410,743,034 
308,568,533 
474,808,637 
464,685,956 


135,333,965 
118,805,798 
149,418,895 
186,979,380 
173,173,678 
187,473,887 


145,685,468 
307,848;  887 
197,153,348 
180,833,186 
345,614,680 
318,890,518 


3,197,883,510 


4,333,483,885 


3,135,509,875 


183,732,038 
199,316,480 
164,088,614 
178,658,730 
176,967,749 
304,834,188 


341,793,383 
199,479,996 
370,357,139 
353,935,966 
380,737,164 
306,623,089 


444,713,964 
510,167,438 
514,934,134 
493,813,918 
516,167,334 
533,333,780 


613,334,583 
467,648,406 
553,985,699 
539,937,815 
551,688,981 
575,310,049 


361,991,038 
310,860,968 
350,886,530 
314,155,186 
339,199,875 
318,899,5eS 

271,581,888 

388,738,580 
S75,8£848 

368,5S',110 


3,650,355,185 


6,398,806,000 


8,684,410,808 
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THE  GOLD  KOVEMENT. 

The  increase  in  our  exports  during  the  last  three  years  and  the 
favorable  balance  of  trade  to  our  credit  has  had  the  effect  of  re- 
versing the  position  which  this  country  has  heretofore  occupied  in 
the  financial  world.  We  have  become  a  creditor  instead  of  a  debtor 
nation,  and  the  settling  of  our  balance,  without  unduly  disturb- 
ing the  international  exchange  rate,  is  engaging  the  serious  atten- 
tion of  the  bankers  of  this  and  other  countries.  Obviously  for  a 
great  commercial  nation  to  continue  to  export  double  the  amount  of 
goods  it  buys  would  upset  the  international  balance  of  trade  to  such 
an  extent  as  to  make  it  impossible  for  the  foreign  countries  receivinjg 
tie  goods  to  pay  for  them.  Under  the  circumstances,  any  credit 
arrangements  must  be  temporary,  for  settlement  must  be  made  sooner 
or  later.  This  may  be  effected  by  rendering  service  in  international 
sales  or  transportation  or  by  remitting  gold. 

In  partial  settlement  of  this  favorable  balance  the  United  States 
received  shipments  of  gold  amounting  to  $172,000,000  in  1915, 
$495,000,000  in  1916,  and  $977,000,000  in  1917,  a  total  of  $1,643,000,000 
in  three  years,  principally  from  England,  either  direct  or  through 
Canada.  The  exports  of  gold  from  the  United  States  amounted  to 
$146,000,000  in  1915,  $90,000,000  in  1916,  and  $292,000,000  in  1917. 
a  total  of  $528,000,000.  For  the  three  years  since  the  beginning  of 
the  war,  therefore,  the  net  imports  of  gold  have  amounted  to 
$1,115,000,000. 

The  movement  of  gold  can  be  traced  month  by  month  since  the 
beginning  of  the  war  in  the  following  table : 

IiiPOBTB  AND  Exports  of  Gold  into  and  from  the  United  States  Dubino  the 
Fiscal  Years  Ended  June  30,  1914  to  1917,  bt  Months. 


Month. 


Importo. 


Exports. 


Ezoessof— 


Imports.         Exports. 


1913. 

JWy 

Augoflt 

Scptsmbor 

Ootober 

Nov«iiib«r 

Daoenxber 

1914. 

Jaimary 

Fobnifury 

March 

April 

M& 

Juno 

Total,  12  months.... 

July 

Angnst..... 

8ept«mber 

Ootobtt- 

Noivamber 

December 

1915. 

January 

February 

March 


$7,850,512 
5,803,753 
4,526,748 
5,391,085 
7,040,782 
5,073,357 


10,442,373 
3,208,853 
7,842,249 
3,460,424 
1,972,411 
3,817,112 


$8,653,969 

1,194,657 

496.037 

483,780 

6,662,958 

10,572,593 


6,914,066 
9,078.778 
2,632,049 
407.386 
16,835,202 
48,107,064 


$4,609,096 

4,130,711 

4,907,306 

877,824 


3,528,317 


5,210,200 
3.053,038 


66,538,659 


112,038,529 


3,391,715 
3,045,219 
2,761,590 
5,945,003 
7,391.729 
4,109,063 


6,896,398 
12,726,492 
35,620,467 


33,660,424 
18,125,617 
21,887,202 
50,301,972 
14,526,482 
130,924 


691,509 

1,063,879 

923,891 


3,978,139 


6,204,889 
11,672,613 
24.606,576 


$794,467 


5,860,926 


14,862,701 
44,280,962 


45,400,870 


30,277,780 
15,060,306 
10,126,612 
44,356,060 
7,184,7a 
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IlCPOBTS  AND  E3XPOBT8  OP  GOLD  INTO  AND  FROM  THE  UNITED  STATES  DUBING  THE 

FiBOAL  Ybabs  Ended  June  30,  1914  to  1917,  by  Months — Ck)ntiniied. 


Month. 


Imports. 


Exports. 


Excess  of- 


Imports. 


Exports. 


April. 
June.. 


1915. 


Total,  12  m(mth8. 


July 

August 

September. 
Oetober.... 
November. . 
December.. 


January... 
February. 
Ifardi 

^:::;:: 

June 


1916. 


Total,  12  months. 


July 

August 

September. 
October.... 
November. 
December.. 


January... 
February. 

March 

Anril 

MSy 

June 


1917. 


$16,203,028 
31,136,311 
62,341,740 


6813,706 
1,277,664 
2,821,088 


$16,389,322 
29,868,767 
49,619,762 


171,668,756 


146.224,148 


25,344,607 


17.262,938 
61,641,191 
42,062,449 
79,660.359 
60,981,640 
45,412,677 


15,008,232 
6,016,006 
9,776,439 
6,121,788 

27,321,943 
122,734,739 


2,191,735 
1,128,428 
2,033,990 
2,938,800 
3,661,153 
11,880,285 


10,213,517 
13,684,667 
10,774,354 
11,502.999 
11,918,597 
8,312,023 


15,071,203 
60,512,763 
40,028,459 
76,730,559 
57,320,387 
33,523,392 


4,794,715 


15,403,346 
114.422,716 


494,009,301 


90,249.548 


403,759,753 


62,107,665 
41,238.716 
92,562,247 
97,508,875 
46.972,903 
158,620,681 


58,926,258 
103,766,496 
139,498,690 
32,372,455 
52,262,090 
91,339,051 


9,395,035 
11,780.129 
6,849,141 
7,053,684 
26,335,062 
27,973,719 


20,719,898 
22,068,059 
17,919,601 
16,965,210 
57,097,419 
67,164,268 


52,712,630 
29,458.587 
85,713,106 
90,455,191 
20.637,841 
130,646,962 


38,206,360 
81,608,436 
121,678.989 
15,407,245 


24,174.783 


Total,  12  months I    977,176,026 


291,921,225 


685,254,801 


$7,668,661 

997,915 

5.381,211 


5,435,329 


In  addition  to  sending  us  gold  and  more  imports  our  foreign  cus- 
tomers have  paid  for  merchandise  by  selling  back  to  us  American 
securities  held  abroad.  We  have  also  invested  millions  in  foreign 
securities  and  Government  loans.  Our  own  Government  has  made 
loans  to  the  allied  Governments  of  Europe  amounting  to  over 
$2^50,000,000.  Three  years  ago  the  suggestion  that  the  United 
States  would  soon  be  a  creditor  nation  received  scant  respect  either 
here  or  abroad.  Now  speculation  is  turning  on  our  future  rank 
among  creditor  nations. 

As  a  result  of  our  large  imports  of  gold  we  have  accumulated 
stocks  amounting  to  about  one-third  of  the  total  gold  supply  of  the 
world.  It  is  generally  conceded  that  it  is  undesirable  to  continue  this 
drain  on  the  gold  reserves  of  other  countries.  For  the  most  part 
their  financial  systems  are  based  upon  gold,  and  a  continued  loss  of 
the  metal  will  naturally  result  in  weakening  their  credit  and  destroy- 
ing their  buying  power. 


INCREASED  EXPORTS  OF  MANUFACTURED  GOODS. 

A  most  interesting  feature  of  the  export  trade  for  1917  is  the  great 
gain  in  the  sales  of  completed  manufactures;  $2,944,000,000  worth 
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of  such  products  were  shipped  in  1917  as  compared  with  approxi- 
mately $2,000,000,000  in  1916  and  $725,000,000  worth  in  the  normal 
year  1914.  In  1914  this  group  formed  31  per  cent  of  the  total 
domestic  exports,  while  in  1916  and  1917  it  formed  47  per  cent 
of  the  total.  Among  the  principal  articles  of  this  group  are  the 
following:  Brass  manufactures,  the  sales  of  which  amounted  to 
$4,000,000  in  1914,  $128,000,000  in  1916,  and  $260,000,000  in  1917; 
automobiles  and  parts,  exports  of  which  increased  from  $33,000,- 
000  in  1914  to  $120,000,000  in  1916  and  $118,000,000  in  1917;  mis- 
cellaneous chemicals,  disinfectants,  and  surgical  dressings,  exports 
of  which  rose  from  $9,000,000  in  1914  to  ^6,000,000  in  1916  and 
$76,000,000  in  1917;  cotton  cloth  and  wearing  apparel,  which  sold 
to  the  extent  of  $40,000,000  in  1914,  $81,000,000  m  1916,  and  $104.- 
000,000  in  1917;  cartridges,  gunpowder,  and  high  explosives,  whicn 
jumped  from  a  mere  $6,000,000  in  1914  to  $467,000,000  in  1916  and 
reached  the  enormous  total  of  $803,000,000  in  1917;  firearms,  the 
foreign  sales  of  which  totaled  $3,000,000  m  1914.  $18,000,000  in  1916, 
and  $95,000,000  in  1917;  locomotives  and  metal- working  and  other 
machinery,  which  show  a  substantial  if  not  sensational  increase  from 
$116,000,000  in  1914  to  $183,000,000  in  1916  and  $262,000,000  in  1917; 
wire  ana  wire  manufactures,  which  rose  from  $10,000,000  in  1914  to 
$48,000,000  in  1916  and  $58,000,000  in  1917;  boots  and  shoes,  harness, 
saddles,  and  other  manufactures  of  leather,  exported  to  the  extent 
of  $21,000,000  in  1914,  $67,000,000  in  1916,  and  $45,000,000  in  1917; 
blankets,  wearing  apparel,  and  other  manufactures  of  wool,  the  ex- 
ports of  which  amounted  to  $4,000,000  in  1914,  $53,000,000  in  1916, 
and  $17,000,000  in  1917. 

There  was  a  striking  increase  of  nearly  100  per  cent  in  the  exports 
of  manufactures  for  further  use  in  manufacturing  in  1917  as  com- 
pared with  1916.  The  total  exports  of  such  products  during  the  last 
nscal  year  were  valued  at  $1,192,000,000,  as  contrasted  with  $658,- 
000,000  in  1916  and  $374,000,000  in  the  more  normal  year  1914.  Among 
the  principal  items  in  this  group  are  brass  bars,  plates,  and  sheets, 
the  exports  of  which  increased  from  less  than  $1,000,000  in  1914  to 
$36,000,000  in  1916  and  $121,000,000  in  1917.  The  exports  of  sul- 
phuric and  other  acids  increased  from  less  than  $1,000,000  in  1914  to 
$25,000,000  in  1916  and  $56,000,000  in  1917.  Shipments  of  steel 
ingots,  billets,  and  bars  amounted  to  $8,000,000  in  1914  and  increased 
to  $80,000,000  in  1916  and  $201,000,000  in  1917.  Exports  of  tinplates 
increased  from  $4,000,000  in  1914  to  $19,000,000  in  1916  and  $28,000,- 
000  in  1917.  The  sales  of  leather  to  foreign  countries  increased  from 
$37,000,000  in  1914  to  $80,000,000  in  1916  and  $109,000,000  in  1917. 

It  is  an  interesting  fact  that  the  war  has  not  stimulated  the  exports 
of  crude  materials  for  use  in  manufacturing.  We  have  needed  more 
raw  materials  at  home  and  the  shipping  situation  has  not  been  con- 
ducive to  increased  ocean  shipment  of  low-value  commodities.  For- 
eign sales  of  such  materials  in  1917  were  valued  at  $732,000,000,  an  im- 
portant increase,  it  is  true,  when  compared  with  the  $5C6,000,000  in 
1916  and  the  $510,000,000  in  1915,  but  a  figure  that  is  still  below  the 
total  of  $793,000,000  recorded  for  1914.  The  decrease  in  1915  and  1916 
a£  compared  with  1914  occurred  principally  in  raw  cotton,  the  exports 
of  which  were  valued  at  $610,000,000  in  1914,  $376,000,000  in  1915, 
and  $374,000,000  in  1916.  The  value  of  raw  cotton  exports  in  1917 
shows  a  recovery  to  $543,000,000.    The  exports  of  foodstuffs  in  crude 
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condition,  consisting  largely  of  grain,  have,  of  course,  increased  at  a 
rapid  rate,  the  total  for  1917  being  placed  at  $532,000,000  as  against 
$381,000,000  in  1916  and  $137,000,000  in  1914.  Exports  of  domestic 
foodstuffs  partly  or  wholly  prepared  have  also  increased  rapidly,  the 
total  for  1917  being  $739,000,000;  for  1916,  $599,000,000;  and  for 
1914,  $293,000,000. 

INCREASED  IMPORTS  OF  RAW  MATERIALS. 

In  our  import  trade  the  tendency  to  increase  our  purchase  of  crude 
materials  and  decrease  our  purchase  of  finished  manufactures  is  in 
striking  contrast  to  the  tendency  noticed  in  our  export  trade.  Our 
receipts  of  foreign  crude  materials  for  use  in  manufacturing 
amounted  to  not  less  than  $1,110,000,000  in  1917  as  against  $949,000,- 
OOC  in  1916  an  J  $634,000,000  in  1914.  This  group  include,  hides; 
india  rubber  and  gums;  raw  fibers,  silk,  and  wool;  antimony,  copper, 
lead,  nickel,  sulphur,  and  other  ores;  cedar,  mahogany,  and  other 
cabinet  woods.  These  articles  are  imported  largely  from  tropical 
and  subtropical  countries  and  do  not  compete  with  home  products. 
The  unprecedented  increase  in  importations  of  this  kind  is  another 
reflection  of  industrial  activity  in  the  United  States. 

The  imports  of  articles  classed  as  foodstuffs  in  crude  condition 
amounted  to  $336,000,000  in  1917,  $252,000,000  in  1916,  and  $248,- 
000,000  in  1914.  They  formed  13  per  cent  of  the  total  imports  in 
1917,  a  percentage  which  has  varied  very  little  during  the  last  20 
years.  This  group  consists  largely  of  tropical  products,  such  as  cocoa 
beans,  coffee,  fruits,  unshelled  nuts,  unground  spices,  and  tea. 

The  imports  of  partiy  or  wholly  prepared  foodstuffs  were  valued 
at  $343,000,000  in  1917,  against  $311,000,000  in  1916  and  $228,000,000 
in  1914.  Such  imports  comprised  13  per  cent  of  the  total  in  1917, 
or  slightly  more  than  the  yearly  average  for  the  last  decade.  This 
group  includes  rice  and  other  breadstuff  preparations,  cured  fish, 
prepared  fruits,  shelled  nuts,  meats,  cheese,  olive  oil,  distilled  liquors, 
wines,  sugar,  and  molasses. 

A  much  more  noticeable  increase  has  taken  place  in  the  imports 
of  articles  partly  manufactured  for  further  use  in  manufacturing, 
the  total  for  191":  being  $475,000,000,  as  contrasted  with  $357,000,000 
in  1916  and  $320,000,000  in  1914.  This  group  includes  aluminum, 
antimony,  brass,  copper,  tin,  and  other  metals  further  advanced  than 
the  ore;  argols,  chicle  gum,  tanning  extracts,  nitrate  of  soda,  and 
other  chemicals ;  cotton,  flax,  and  silk  yarn ;  palm  and  other  vegetable 
oils  for  soap  making;  lumber  and  wood  pulp. 

The  total  of  $380,000,000  worth  of  completed  manufactures  im- 
ported in  1917  was  an  increase  of  $68,000,000  over  1916  but  a  decrease 
of  $69,000,000  when  compared  with  the  normal  year  1914.  Such  im- 
ports formed  24  per  cent  of  the  total  in  1914  but  only  14  per  cent  in 
1916  and  1917.  Included  in  this  group  are  cotton,  linen,  silk  and 
wool  cloths,  laces,  stockings,  underwear,  and  other  wearing  apparel; 
cutlery,  machinery,  and  other  manufactures  of  iron  and  steel;  leather, 

f:loves,  paper,  toys,  and  cigars ;  shingles,  furniture,  and  other  manu- 
actures  of  wood.  These  articles  are  suDJect  to  relatively  high  rates 
of  duty,  and  the  decreased  importations  since  the  war  account  to  a 
large  extent  for  the  decrease  in  customs  receipts,  which  fell  off  23  per 
cent  in  1917  as  compared  with  1914. 
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Imports  into  the  United  States,  dassified  by  great  groups  accord- 
ing to  use  and  degree  of  manufacture^  during  the  fiscal  years  1914, 
1916,  and  1917  are  diown  in  the  following  table: 


Qreat  groups. 


1M4 


1910 


1017 


Crude  materials  for  use  in  manufac- 
turing  

Foodstuffs  in  crude  condition,  and 
food  animals 

Foodstuffs  partly  or  wholly  manu- 
factured  

Manufactures  for  further  use  in  man- 
ufacturing  

Manufactures  ready  for  consumption 

Miscellaneous 

Total  imports  of  merchandise . 


Value. 
1633,865,860 

247,047,621 

227,644,320 

310,2751488 
440,318,214 
16,874,145 


1,803,025,657 


Peret. 
33.42 


13.00 
12.02 


16.86 
23.72 


Value, 
1048,825,500 

251,886,746 

310,088,181 

356,857,137 

311,870,962 

17,504,084 


100.00 


2,107,883,510 


Perct. 
43.17 

11.46 

14.14 

16.24 

14.10 

.80 


Value. 
11,100,665,040 

335,573,042 

343,474,387 

475,325,346 

370,662,320 

15,655,041 


100.00 


2,650,355,185 


Per  a. 
41.73 

UL63 

1X01 

17.87 

14.28 

.50 


100.00 


Domestic  exports  from  the  United  States,  classified  by  great  groups 
according  to  use  and  degree  of  manufacture,  during  the  fiscal  years 
1914, 1916,  and  1917  are  shown  in  the  following  table: 


Great  groups. 


1014 


1016 


1017 


Crude  materials  for  use  in  manufac- 
turing  

Foodstuffs  in  crude  coiMlition,  and 
food  animals 

Foodstufb  partly  or  wholly  manu- 
factured  

Manufactures  for  further  use  in  man- 
ufocturing 

Manufactures  ready  for  consumption 

Misoellaneoos 

Total  domestic  goods 

Export  of  foreign  goods 

Total  exports 


Value. 
1702.716,100 

137,405,121 

203,218,336 

874,224,210 

724,008,000 

7,122,240 


2,320,684,025 
34,806,123 


2,364,570,148 


Peret. 
34.03 

5.00 

1X50 

16.06 

31.11 

.31 


Value. 
1535,052,043 

380,638,102 

500,060,151 

657,023,305 

1,008,208,240 

100,306,720 


100.00 


4,272,177,570 
61,305,306 


4,333,482.885 


Perct. 
12.55 

8.01 

14.02 

16.40 
46.77 
2.35 


Value. 
1732,388,658 

532,017,500 

730,037,884 

1,101,787,057 

2,043,023,212 

01,613,008 


100.00 


6,230,760.206 
63,036,705 


6,293,806,000 


Peret. 
11.75 

&54 

11.86 

lOilS 

47.25 

.     1.47 


100.00 


EXPORTS  BY  GRAND  DIVISIONS  AND  COUNTRIES. 

By  far  the  largest  part  of  our  export  trade  has  always  been  with 
Europe.  In  1914  nearly  63  per  cent  of  our  exports  were  sent  to  that 
continent,  and  this  proportion  increased  to  over  69  per  cent  in  191<> 
and  amounted  to  nearly  69  per  cent  in  1917.  Much  of  our  exports  to 
Europe  during  the  last  two  or  three  years  has  been  army  supplies 
and  foodstuffs,  and  it  is  to  be  expected  that  when  peace  is  made 
there  will  be  a  falling  off  in  our  sales  of  such  lines  as  anmiunition 
and  firearms,  horses  and  mules,  com  and  oats,  automobiles  and  aero- 
planes, and  copper,  lead,  and  zinc  manufactures.  On  the  other  hand, 
it  is  probable  that  the  demand  by  European  coimtries,  especiallv 
Belgium^  France,  and  Russia,  for  building  material,  machinery,  rail- 
way equipment,  and  other  construction  and  reconstruction  material 
will  be  larger  than  it  has  been  during  the  war.  Our  total  exports  to 
Europe  were  valued  at  $1,486,000,000  in  1914  and  $4,325,000,000  in 
1917,  an  increase  of  $2,839^000,000,  or  191  per  cent. 

Aside  from  the  growth  m  exports  to  Europe,  our  exports  to  South 
and  Central  America,  Australia,  and  the  Far  East,  as  well  as  to 
Africa,  show  a  considerable  increase.  Much  of  this  new  business  is 
expected  to  be  permanent,  especially  in  view  of  our  increased  pur- 


Digitized  by 


Google 


BEPORT  OF  CHIEF,  BUBEAU  FOBEIGN  AKD  DOMESTIC  COMMERCE.    295 

chases  of  raw  materials  and  foodstuffs  from  these  coimtries,  of  which 
we  are  buying  a  ever-increasing  share  and  for  which  we  are  sending 
them  in  exchan  ,  -  finished  manufactured  products. 

Our  exports  to  North  American  countries  increased  from  $529,- 
000,000  in  1914  to  $1,164,000,000  in  1917,  a  pin  of  120  per  cent 
Shipments  to  South  America  more  than  doubled  during  the  same 
period,  rising  from  $125,000,000  in  1914  to  $260,000,000  in  1917, 
a  gain  of  108  per  cent.  Exports  to  Asia  increased  more  than  three- 
fold, from  $113,000,000  to  $380,000,000,  an  increase  of  236  per  cent. 
Expiorts  to  Oceania  and  Africa  do  not  show  as  great  a  gain  propor- 
tionately as  in  the  case  of  the  other  grand  divisions  of  the  world,  our 
sales  to  Oceania  having  increased  from  $84,000,000  to  $111,000,000, 
or  33  per  cent,  and  to  Africa  from  $28,000,000  in  1914  to  $53,000,000 
in  1917,  an  increase  of  90  per  cent. 

Of  tne  increase  of  $2,839,000,000  in  our  exports  to  Europe  in  the 
last  three  years,  by  far  the  greater  part  went  to  the  United  Kingdom, 
the  totals  being  $594,000,000  in  1914  and  $2,048,000,000  in  1917.  Ex- 
ports to  France  increased  from  $160,000,000  to  $1,012.000,000 ;  to  Italy, 
from  $74,000,000  to  $361,000,000;  and  to  Russia  m  Europe,  from 
$30,000,000  in  1914  to  $428,0()0,000  in  1917.  Exports  to  the  neutral 
countries  of  Europe  increased  generally,  with  tne  exception  of  the 
Netherlands.  Sales  to  Denmark  increased  from  $16,000,000  to 
$57,000,000;  to  Norway,  from  $9,000,000  to  $82,000,000;  to  Spain, 
from  $30,000,000  to  $77,000,000;  to  Sweden,  from  $15,000,000  to 
$45,000,000;  and  to  Switzerland,  from  $1,000^000  in  1914  to  $22,- 
000,000  in  1917.  Exports  to  the  Netherlands  mcreased  from  $112,- 
000,000  in  1914  to  $143,000,000  in  1915  but  decreased  to  $97,000,000 
in  1916  and  amounted  to  $110,000,000  in  1917. 

Exports  to  Belgium  dropped  from  $61,000,000  to  $37,000,000;  to 
Germany  from  $345,000,000  to  $2,000,000 :  and  to  Austria-Hungary 
from  $23,000,000  in  1914  to  nothing  in  1917. 

The  largest  part  of  the  $636,000,000  increase  in  exports  to  North 
America  occurred  in  the  trade  with  Canada,  which  mcreased  from 
$345,000,000  in  1914  to  $788,000,000  in  1917.  Exports  to  Cuba  in- 
creased from  $69,000,000  to  $179,000,000;  to  Mexico,  from  $39,000,000 
in  1914  to  $79,000,000  in  1917 ;  and  somewhat  smaller  increases  are 
shown  in  the  trade  with  Central  America  and  the  West  Indies. 

Our  exports  more  than  doubled  in  the  last  three  vears  to  every 
country  in  South  America  with  the  exception  of  Argentina  and 
Brazil,  which,  however,  show  an  increase  of  nearly  100  per  cent  in 
1917  over  1914,  Argentina  from  $45,000,000  to  $82,000,000,  and  Brazil 
from  $30,000,000  to  $57,000,000. 

The  high  rate  of  increase  in  exports  to  Asia,  235  per  cent  in  the 
last  three  years,  is  principally  accounted  for  by  the  increased  exports 
to  Russia  m  Asia,  which  rose  from  $1,000,000  in  1914  to  $130,000,000 
in  1917.  These  shipments  include  large  amounts  of  war  supplies  and 
railroad  material  shipped  from  the  Pacific  ports  througn  Vladi- 
vostok. Exports  to  Japan  increased  from  $51,000,000  to  $130,000,000, 
and  to  the  British  East  Indies  from  $16,000,000  in  1914  to  $37,000,000 
in  1917. 

The  increase  of  $27,000,000  in  exports  to  Oceania  occurred  entirely 
in  exports  to  Australia  and  New  Zealand,  which  increased  from  $55,- 
000,000  in  1914  to  $82,000,000  in  1917.  Shipments  to  British  Africa 
increased  from  $19,000,000  m  1914  to  $33,000,000  in  1917. 
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The  total  exports,  by  grand  divisions  and  principal  countries,  dur- 
ing the  fiscal  years  1913  to  1917,  inclusive,  are  shown  in  the  table 
following : 

Total  Values  or  Bxpobtb  of  Merchandise,  bt  Principal  Countries  and  Grand 
Divisions.  During  the  Fiscal  Years  Ended  June  30.  1913  to  1917. 


Countries. 


1913 


1014 


1915 


1916 


1017 


Bnropo: 

Austria-Hungary 

Belsium , 

Denmark 

France 

Oennany 

ItalT 

Netherlands 

Norway 

Russia  in  Europe 

Spain 

Sweden 

Switserland 

United  Kin^om 

Other  Europe 

North  Ameriea: 

Canada 

Central  America 

Mexico 

British  West  Indies 

Cuha 

Other  North  America 

South  America: 

Argentina 

Braxil 

ChUe 

Colombia 

Peru 

Uruguay 

Venesuela 

Other  South  Auier  ca 

Alia: 

China 

Bast  Indies  (British) 

Japan 

Russia  hi  Asia 

Other  Asia 

Oeeania: 

Aostialia  and  New  Zealand 

Philippine  Ishuids 

Other  Ooeania 

Africa: 

British  Ai^ioa 

Other  Africa 

Total 

SICAFITULATfOlf. 

BiiPope 

Nortn  America 

South  America 

Asia 

Oceania 

Africa 


\  W 

S2 
M 

1  91 

:  12 

7$ 

1  S3 

58 
» 
0 
36 
19 

I  SO 

» 

415,443,457 
40,220,282 
54,383,424 
12,811,156 
70,581,154 
23,967,540 

84 

«7 
63 
06 
K» 
45 
18 
«7 

21,326,834 
15,108,066 
67,741,815 
1,101,419 
19,777,606 

52,431,353 

35,884,703 

1,286,700 

18,862,000 
10,236,006 


I  » 

M 
25 
14 

ro 

12 
]  73 

LO 
13 
SO 

J  S3 

14 

344,716,081 
99,439,117 
38,748,703 
13,357,010 
68,884,438 
23,498,633 

45,170,060 
20,063,014 
17,432,392 
6,786,153 
7,141,258 
5,641,266 
5,401,380 
6,904,457 

34,606,784 
15,625,105 
51,305,530 
1,214,606 
30,681,661 

54,725,840 
27,304,587 
1,588,400 

18,060,770 
8,040,745 


60 
15 
78 
70 
54 
B8 
10 
01 
80 
60 
18 
B8 
54 
M 

300,686,812 
83,585,728 
34,164,447 
11,879,501 
75,530,382 
21,228,767 

82,540,606 
25,620,555 
11,377,181 
6,675,564 
6,873,474 
6,171,323 
5,764,442 
6,282,813 

16,408,475 
15,080,784 
41,517,780 
33,353,151 
17,316,353 

51,086,640 
34,755,830 
1,033,750 

18,371,065 
10,248,666 


1146,302 

21,848,114 

55,873,312 

628,851,088 

288,800 

200,246,105 

07,476,328 

53,645,305 

178,604  800 

53,886,731 

51,079,745 

8,083,516 

1,636,685,103 

53,660,870 

468,784,703 
41,703,006 
47,045,519 
16,230,030 

137,108,578 
31,161,839 


66  "    166 

40  197 

34  06 

11  183 

9  (30 

10  04 

0  198 

8  141 

35,181,460 
34,606,873 
74,470,981 
181,111,703 
33,100,827 

74,002,526 

28,421,173 

1,353,180 

28,909,877 
15,191,664 


887,848,319 

66,738,534 

,011,530,096 

3,100,440 

860,530,636 

100,504,100 

83,017,064 

438,384,668 

76,003,609 

45,116,448 

33,835,770 

3,047,545,848 

45,933,181 

787,539,739. 
58,738,334 
78,660,883 
31,844,301 

178,883,348 
44,805,780 

82,383,884 
56,761,382 
44,578.186 
14,006,786 
18,885,174 
14,308,185 
13,885,223 
14,873,830 

87,806,888 
87,000,480 
180,473,180 
180,800,648 
45,151,100 

82,048,460 

37,546,476 

1.606.188 

88,606,101 
30,051,786 


2,465,884,140 


2,364,579,148  ^,768,589,340 


1,479,074,761 
617,413,013 
146,147.993 
115,066,630 
79,102,845 
20,088,917 


1,486,408,730 
538,644,963 
134,539,900 
113,435,616 
83,568,417 
37,lk>l,515 


4,333,482,886 


6,283,806,000 


1,071,434,687 
477,075,727 
00,833,057 
114,470,408 
77,764,735 
38,510,751 


3,009,306,007 
733,034,674 
180,175,374 
278,610,881 
98,775,828 
43,501,081 


,S36,4tt,73S 
1,164,451,181 
389,560,468 
880,330,718 
111,284,138 
52,746,867 


IMPORTS   BT  GRAND   DIVISIONS  AND  CX)UNTRIES. 

A  study  of  the  countries  and  geographical  sections  of  the  world 
from  which  our  imports  are  obtained  shows  some  important  changes 
in  1917  compared  with  former  years.  There  has  been  a  pronounced 
tendency  to  buy  direct  from  the  original  source  of  supply  instead  of 
through  middlemen  as  heretofore. 

For  the  first  time  in  our  history  Europe,  which  has  held  first  place 
in  selling  goods  to  the  United  States,  declined  to  second  place.   North 
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America  took  first  place.  In  1914  the  imports  from  Europe  were 
valued  at  $896,000,000,  or  47J  per  cent  of  the  total,  while  the  imports 
from  North  America  were  $427,000,000,  or  22^  per  cent  of  the  total. 
In  1916  imports  from  Europe  were  28  per  cent  of  the  total  and  those 
from  North  America  27  per  cent.  Of  the  total  imports  of  $2,659,000,000 
in  1917,  $610,000,000,  or  23  per  cent,  were  from  Europe,  and  $766,- 
000,000.  or  28f  per  cent,  from  North  America.  In  1917  the  imports 
from  Europe  showed  a.  decrease  of  $285,000,000  from  the  figures  for 
1914,  and  the  imports  from  North  America  showed  an  increase  of 
$339,000,000,  a  gam  of  80  per  cent  for  North  America  against  a  loss 
of  82  per  cent  for  Europe. 

The  imports  of  German  goods  decreased  $188,000,000  in  1917 
against  1914,  amounting  to  $190,000,000  in  1914  and  $2,000,000  in 
1917.  Other  decreases  shown  in  the  imports  are:  From  Austria- 
Hungary  from  $20,000,000  in  1914  to  less  than  $250,000  in  1917; 
Belgium,  from  $41,000,000  in  1914  to  $1,000,000  in  1917 ;  France,  from 
$141,000,000  in  1914  to  $108,000,000  in  1917 ;  Italy,  from  $56,000,000  in 
1914  to  $46,000,000  in  1917 :  Russia  in  Europe  from  $21,000,000  in 
1914  to  $5,000,000  in  1917;  Switzerland,  from  $25,000,000  in  1914  to 
$20,000,000.  in  1917;  and  Turkey  in  Europe  from  $8,000,000  in  1914 
to  $20,000  in  1917. 

Increases  are  shown  in  imports  from  Greece,  from  $4,000,000  in 
1914  to  over  $7,000,000  in  1917;  Portugal,  from  $6,000,000  in  1914  to 
$9,000,000  in  1917;  Spain,  from  $25,000,000  in  1914  to  $37,000,000 
in  1917;  Sweden,  from  $12,000,000  in  1914  to  $24,000,000  in  1917;  and 
the  United  Kingdom,  from  $294,000,000  in  1914  to  $308,000,000 
in  1917. 

Of  the  increase  in  imports  from  North  America  of  nearly  $340,- 
000,000,  Canada  shared  to  the  extent  of  $160,000,000,  having  sold  to 
us  goods  valued  at  $321,000,000  in  1917  agaifist  $161,000,000  in  1914; 
Mexico  shared  to  the  extent  of  $19,000,000,  its  shipments  being  valued 
at  $93,000,000  in  1914  and  $112,000,000  in  1917.  Imports  from  Cuba 
increased  by  $122,000,000  in  the  last  three  years,  having  amounted  to 
$131,000,000  in  1914  against  $253,000,000  m  1917.  This  increase  is 
chiefly  due  to  the  rise  m  the  value  of  sugar  from  $98,000,000  in  1914 
to  ^05,000,000  in  1917,  although  the  quantity  decreased  from 
4,900,000,000  pounds  to  4,660,000,000  pounds  in  the  same  period. 

Imports  from  South  America  and  Asia  in  1917  show  a  gain  of 
more  than  100  per  cent  over  1914,  the  increase  from  South  America 
being  143  per  cent  and  from  Asia  114  per  cent. 

Imports  from  South  America  increased  from  $223,000,000  in  1914 
to  $392,000,000  in  1916,  and  $542,000,000  in  1917.  Our  purchases 
from  Argentina  increased  from  $45,000,000  in  1914  to  $153,000,000  in 
1917;  from  Brazil,  $101,000,000  in  1914  to  $151,000,000  in  1917, 
an  increase  of  $50,000,000;  from  Chile,  $26,000,000  in  1914  to  $114,- 
000.000  in  1917;  from  Peru,  $12,000,000  in  1914  to  $36,000,000  in 
19l7;  and  from  Uruffuay,  $8,000,000  in  1914  to  $30,000,000  in  1917. 
Lesser  increases  are  shown  in  other  South  Ajnerican  countries. 

Imports  from  Asia  were  valued  at  $287,000,000  in  1914,  $437,- 
000,000  in  1916,  and  $615,000,000  in  1917.  The  largest  increase 
occurred  in  the  imports  from  Japan,  which  increased  from  $107,- 
000,000  in  1914  to  $208,000,000  in  1917.  The  next  largest  gain  was 
made  in  imports  from  China,  which  increased  from  $39,000,000  in 
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1914  to  $106,000,000  in  1917.  Shipments  from  the  Dutch  East  Indies 
increased  from  $5,000,000  in  1914  to  $62,000,000  in  1917.  Imports 
from  British  India  and  Straits  Settlements  increased  from  $100,000,- 
000  in  1914  to  $192,000,000  in  1917.  The  imports  from  Turkey  in 
Asia  decreased  from  $12,500,000  in  1914  to  $300,000  in  1917. 

Imports  from  Oceania  in  1917  show  a  decrease  from  1916  but 
an  increase  over  1914,  amounting  to  $42,000,000  in  1914,  $96,000,000 
in  1916,  and  $65,000,000  in  1917.  Imports  from  the  Philippine 
Islands  amounted  to  $18,000,000  in  1914,  $28,000,000  in  1916,  and 
$42,000,000  in  1917.  Our  purchases  from  Australia  and  New  Zea- 
land, which  amounted  to  $22,000,000  in  1914,  rose  to  $64,000,000  in 
1916  but  decreased  to  $19,000,000  in  1917. 

African  imports  in  1917  gained  213  per  cent  over  1914.  They 
amounted  to  only  $19,000,000  in  1914  as  against  $65,000,000  in  1916 
and  $60,000,000  in  1917.  Imports  from  British  Africa  increased  from 
$4,000,000  in  1914  to  $25,000,000  in  1917,  and  Egypt  from  $13,000,- 
000  in  1914  to  $30,000,000  in  1917.  The  gain  of  nearly  $17,000,000 
'  from  Egypt  was  practically  all  in  raw  cotton,  the  value  of  which 
was  $12,000,000  in  1914  and  $28,000,000  in  1917. 

The  highest  rates  of  increase  are  in  imports  from  the  tropical 
and  subtropical  countries  which  produce  raw  materials  used  in  our 
factories,  such  as  hides,  india  rubber,  gums,  hemp,  jute,  manila,  sisal, 
raw  silk,  raw  wool,  and  other  textile  fibers,  for  the  supply  of  which 
we  depend  largely  or  entirely  on  foreign  countries. 

Total  values  of  imports,  by  principal  countries  and  grand  divi- 
sions, from  1913  to  1917  are  snown  in  the  table  following: 

Total  Values  of  Imports  of  Merchandise  into  the  United  States,  by  Prin- 
cipal Countries  and  Grand  Divisions,  During  the  Fiscal  Years  Ended 
June  30,  1913  to  1917. 


Countries. 


1913 


1914 


1915 


1916 


1917 


Europe: 

Austrift-Hungary 

Belgium 

France 

Germany 

Italy 

Netherlands 

Norway 

Russia  in  Europe 

Spain 

Sweden 

Switzerland 

United  Kingdom 

other  Europe 

North  America: 

Canada 

Central  America 

Mexico 

British  West  Indies... 

Cuba 

Other  North  A  mcrira. 
South  America: 

Argentina 

Brazil 

Chile 

Colombia 

Peru. 

Uruguay 

Venezuela 

Other  South  America. 
Aaia: 

China. 

Each  Indies  (British). 

Japan 

Other  Asia 


119, 
41. 

136, 

188, 
54, 
38, 
8, 
26, 
23, 
11 
23, 

295, 
25, 

120, 
16, 
77, 
12, 

126, 
8, 

26, 
120, 
27, 

•I; 

4, 


116 
29, 


192,414 
941,014 
8n,990 
963,071 
107,364 
180,967 
418,359 
958,090 
220,012 
174,419 
260,180 
564,940 
006,904 

571,180 
449,824 
543,842 
644,362 
088,173 
6-10,278 

863.732 
155,855 
655,420 
979,912 
666,579 
450,697 
862,331 
110,103 

010,800 
220,591 
633,240 
630,146 


120,110,834 
41,035,532 

141,446,252 

189,919,136 
56,407,671 
36,294,010 
9,197,265 
20,831,184 
24,668,867 
11,590,107 
25,329,609 

293,661,304 
25,121,007 

160,689,709 
17,842,501 
92,690,566 
15,550,859 

131,303,794 
9,321,835 

45,123,988 
101,329,073 
25,722,128 
16,051,120 
12,176,723 
7,715,144 
9,763,009 
4,796,830 

39,382,978 
111,903,627 
107,365,807 

28,310,084 


94,418 
22,860 
58,740 
72,710 
73,726 
18,890 
68,864 
12,381 
27,492 
61,337 
36,483 
61,676 
66,009 

159,571.712 
21,234,666 
77,612,691 
13,252,362 

185,706,901 
15,701,466 

73,776,258 
99,178,728 
27,689,780 
18,953,023 
12,596,648 
10,492,649 
13,227,238 
6,675,239 

40,156,130 
87,177,237 
08,882,638 
21,654,069 


204,018.227 
25,899,607 
97,676,644 
14,404,764 

228.977,667 
20,918,844 

112,512,420 
132,663,984 
64,164,860 
21,468,029 
24,326,689 
14,475,478 
14,942,448 
7,028,111 

71,655,046 
177,423,346 
147,644,298 

40,458,845 


1225,462 

1,020.961 

106,000,706 

1,624,603 

46,374,368 

31,842,144 

7,106,811 

6,446,006 

36,8(0,671 

23,642,433 

90,262,064 

307,674,868 

90,417,890 

320,040,402 
36,966,874 

112,138,677 
16,760,460 

263,305,410 
96,889,618 

162,612,411 
161,638,945 
113,780,130 
98,066,090 
86,370,016 
80,406^639 
16,016,6«7 
13,402,000 

105, 006,  sn 

217,610,066 
906,197,478 
88,674,996 
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Total  Values  of  Imports  of  Merchandise  into  the  United  States,  bt  Prin- 
cipal Countries  and  Grand  Divisions,  etc. — Continued. 


Countries. 

1913 

1914 

1915 

1916 

1917 

Ooaonla: 

Aastralia  and  New  Zealand. . . 

Phillnnfn*  lAlanaii 

115,341,362 

21,010,248 

1,191,831 

4,334,339 
19,907,828 
2,183,177 

822,213,570 
18,162,312 
1,768.516 

3,956,581 
13,311,233 
1,881,662 

827,244,039 

34,020,160 

1,258,34« 

6,090,867 
17,371,992 
1,490,232 

$64,553,441 
28,232,249 
3.440.301 

26,759,970 
33,254,943 
4,750,832 

$18,874,571 

42  436  247 

4,017,561 

nth4^?Vf«nift 

Aftrtoa: 

25,293,667 
29,728,445 

Egynt 

oSber  Africa. 

4,991,204 

Total 

1,813,008,234 

1,893,925,657 

1,674,169,740 

2,197,883,610 

2.660.866.185 

RECAPirJLATION. 

Europe 

892,866,384 
361,943,650 
217,734,629 
276,494,777 
87,543,441 
26,425,344 

895,602,868 
427,399,354 
222,677,076 
286,952,486 
42,144,398 
19,149,476 

614,354,645 
473,079,796 
261,489,663 
247,770,103 
62,522,552 
24,963,061 

616,252,749 
591,895,543 
391,562,018 
437,181,464 
96,225,991 
64,765,745 

610,470,670 

Npf^  Anif»rlffli 

766,112,637 
642,212,820 
615,217,463 

Soath  America 

A«|^ ■    . 

Oceania 

65,828,379 
60,013.316 

AlMca 

EFFECT  OF  HIGHER  PRICES  ON  TOTAL  VALUES. 

The  large  increases  in  the  total  values  of  imports  and  exports  since 
the  war  represent  in  only  a  few  cases  a  corresponding  increase  in  the 
quantities  of  articles  imported  and  exported.  In  a  large  proportion 
of  articles  the  prices  in  1917  were  much  higher  than  in  1914,  the 
last  year  before  the  war,  and  the  increases  in  quantities  were  in 
many  instances  proportionately  less  than  the  increases  in  values. 
This  is  strikingly  shown  in  the  increases  in  the  average  export  prices 
of  leading  articles.  The  export  values  are  based  on  the  value 
stated  in  the  export  declaration  furnished  by  the  shipper  and  are 
intended  to  represent  the  market  value  of  the  articles  at  the  time  and 
place  of  exportation.  The  average  export  price  of  com  was  75  cents 
per  bushel  in  1914  and  $1.12  in  1917;  wheat  more  than  doubled  in 
price,  from  95  cents  to  practically  $2  per  bushel;  flour  increased  from 
|4.61  to  $7.80  per  barrel ;  copper  ingots  and  pigs,  mostly  refined  cop- 
per, from  a  little  less  than  15  cents  per  pound  in  1914  to  over  28  cents 
m  1917 ;  upland  raw  cotton,  from  less  than  13  cents  to  more  than  18 
cents  per  pound :  sole  leather,  from  less  than  26  cents  to  more  than  43 
cents  per* pound;  bacon  and  hams,  from  13  cents  to  18  cents  per 
pound:  lard,  from  11  cents  to  17  cents  per  pound;  salted  or  pickled 
pork,  irom  less  than  11  cents  to  nearly  15  cents  per  pound;  pickled 
beef,  from  less  than  10  cents  to  nearly  12  cents  per  pound ;  Dutter, 
from  about  24  cents  to  nearly  33  cents;  and  cheese  from  17  cents  to 
23  cents  per  pound;  cottonseed  oil,  exported  principally  for  use  in 
the  manufacture  of  oleomargarine,  increased  from  7  cents  to  over  12 
cents  per  pound;  and  sugar  from  $3.60  per  hundred  pounds  in  1914 
to  $6.20  per  hundred  pounds  in  1917.  Corresponding  increases  in 
average  export  prices  are  shown  in  a  large  number  of  other  articles, 
including  binder  twine,  wire  nails,  steel  rails,  tin  plates,  and  barbed 
and  other  wire. 

That  higher  prices  are  not  confined  to  the  United  States  but  are 
general  throughout  the  world  is  proved  by  the  increases  in  the  prices 
of  imported  articles,  the  values  of  which  are  in  all  cases  based  on 
the  wholesale  prices  in  the  principal  markets  of  the  foreign  countries 
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from  which  they  are  shipped  to  the  United  States.  Copper  ingots 
and  bars,  principally  unrefined,  increiBtsed  from  14  cents  per  pound 
in  1914  to  26  cents  in  1917;  manila  hemp,  from  $197  to  $225  per  ton; 
india  rubber  (crude)  from  54  cents  to  nearly  57  cents  per  pound; 
goatskins  doubled  in  price,  from  26  cents  to  52  cents  per  pound; 
cattle  hides,  from  less  than  19  cents  to  26  cents  per  pound;  raw  silk, 
from  $3.42  to  $4.61  per  pound ;  and  clothing  wool  from  25  cents  in 
1914  to  36  cents  per  poimd  in  1917.  The  average  import  price  of 
cane  sugar  in  1917  is  more  than  double  the  price  in  1914^  having 
risen  from  2  cents  per  pound  to  4^  cents  per  pound.  Large  increases 
in  the  average  import  prices  are  also  shown  for  cocoa  beans,  raw 
cotton  and  flax;  pig  iron,  manganese  ore,  tungsten  ore,  and  other 
metals. 

NEW  AND  OLD  ACTIVITIES  OF  THE  BUREAU. 

As  was  the  case  with  many  another  Government  bureau,  the  work 
performed  during  the  fiscal  year  1917  by  the  Bureau  of  Foreign  and 
Domestic  Commerce  was  of  two  kinds — that  comprising  our  cus- 
tomary activities  and  that  resulting  from  the  entrance  of  the  United 
States  into  the  war. 

Ordinarily  the  Bureau  is  concerned  with  the  sale  of  American 
goods,  especially  abroad,  and  with  statistical  and  other  studies  of 
trade  tendencies  and  practice.  For  the  greater  part  of  1917  its 
energies  were  directed  along  these  familiar  Tines,  with  this  important 
difference,  however,  as  compared  with  previous  years,  that  the  dif- 
ficulties encountered  were  much  greater  than  ever  before  because 
of  the  abnormal  increase  in  our  foreign  business,  because  of  inade- 
quate shipping  facilities  to  districts  outside  the  fighting  zone  and 
because  of  the  complicated,  restrictions  placed  upon  neutral  com- 
merce.        ... 

Appropriations  did  permit  an  increase  in  the  staff  in  one  important 
direction — ^the  corps  of  special  agents  employed  to  investigate  com- 
mercial conditions  of  various  specialized  lines  in  particular  countries. 
At  the  beginning  of  the  fiscal  year  there  were  13  agents  on  the 
Bureau's  rolls ;  at  the  end  of  the  year  there  were  26.  Almost  without 
.  exception,  the  efforts  of  this  staff  were  directed  to  the  regions  lying 
well  outside  the  areas  of  hostilities,  for  it  was  felt  that  the  abnormal 
business  with  the  belligerents  would  take  care  of  itself,  whereas  the 
business  with  other  districts,  being  of  the  utmost  importance  to  the 
future  of  our  industries,  but  not  so  spectacular  and  alluring,  needed 
cultivation. 

The  other  members  of  the  staff  redoubled  their  efforts  along  their 
usual  lines  of  activity.  The  commercial  attaches  quickened  their 
efforts  to  promote  American  trade,  made  more  than  the  usual  number 
of  important  reports,  and  in  some  cases  visited  this  country  to  give 
the  manufacturer  and  exporter  the  benefit  of  personal  interviews. 
The  district  and  cooperative  offices  made  it  a  point  to  get  into  closer 
touch  with  the  firms  in  their  districts.  The  Washin^on  office  dis- 
tributed more  printed  reports,  attended  to  more  correspondence,  and 
conferred  with  more  seekers  after  commercial  information  than  ever 
before  in  its  history.  Quarters  became  inadequate,  and  it  was  neces- 
sary to  put  desks  and  chairs  for  visitors  in  the  corridors. 

With  the  declaration  of  war  against  Germany,  the  Bureau,  under 
the  direction  of  the  Secretary  of  Commerce,  at  once  set  to  work 
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upon  novel  and  important  tasks  connected  with  the  Government's 
plans  for  prosecuting  the  war.  It  was  neither  desirable  nor  possible 
to  drop  the  ordinary  work  of  the  Bureau,  and  the  staff  was  once  more 
asked  to  take  over  additional  work  and  handle  it  as  best  it  could.  In 
this  case,  however,  a  great  deal  of  valuable  assistance  was  rendered 
by  experienced  business  men  who  came  to  Washington  and  volun- 
teered their  help  as  their  contribution  to  the  conunon  cause  of  win- 
ning the  war. 

ORGANIZATION    FOR   LICENSING   EXPORTS. 

Most  important  of  the  new  undertakings  was  the  organization  of 
a  division  to  license  exports.  When  the  United  States  entered  the 
war  it  was  essential  that  our  export  trade  should  be  so  controlled  as  to 
husband  our  own  supplies,  utuize  the  available  tonnage  to  the  best 
advantage,  and  make  it  impossible  for  American  supplies  to  reach 
the  enemy.  There  was  some  question  as  to  which  branch  of  the 
Government  would  be  selected  to  initiate  this  important  work,  and 
it  was  realized  that  eventually  special  war-work  organizations  might 
be  brought  into  being  to  devote  exclusive  attention  to  the  task,  follow- 
ing the  example  of  other  belligerent  countries.  As  it  was  imperative, 
however,  that  the  necessary  preliminary  steps  be  taken  immediately, 
the  Secretary  of  CSonmierce  directed  that  the  Bureau  of  Foreign  ana 
Domestic  Commerce  to  proceed  with  the  organization  of  the  required 
staff  at  once.  The  Bureau  officials  were  familiar  with  the  experiences 
of  other  countries  along  the  same  lines  and  felt  confident  that  an  or- 
ganization familiar  with  foreign  trade  would  be  successful  in  the 
administration  of  export  regulation.  A  careful  study  was  made  of 
the  war  regulation  of  export  trade  as  carried  on  by  the  allied  Govern- 
ments. Pertinent  and  valuable  information  was  obtained  from  sec- 
tions of  the  allied  missions  that  came  to  this  country. 

When  the  espionage  act  was  passed,  therefore,  and  the  licensing 
was,  for  the  time  being  at  least,  entrusted  to  the  Bureau,  plans  for 
the  organization  of  the  new  division  were  already  completed  and 
part  of  the  staff  actually  at  work,  thanks  for  the  most  part  to  the 
fine  spirit  that  had  brought  a  number  of  practical  American  export 
men  and  economists  to  Washington  as  volunteers.  All  the  prelimi- 
nary work  had  been  accomplished  through  hard  work  by  the  regular 
staff,  assisted  by  the  volunteers,  who,  with  no  special  appropriation 
to  draw  upon,  depended  upon  the  regular  Bureau  funds  to  cover  the 
entire  expense.  The  Bureau  willingly  taxed  its  energies  and  funds 
to  the  utmost. 

A  feature  of  the  licensing  organization  was  the  war  trade  intelli- 
gence section,  which  was  designed  to  collect  information  as  to  the 
character  of  shippers  and  consignees.  Another  subdivision  was  the 
war  trade  statistical  section,  the  duties  of  which  were  to  consist 
broadly  in  analyzing  the  effects  of  the  war  on  the  currents  of  inter- 
national trade.  A  corps  of  trade  experts  was  planned,  each  member 
of  which  was  to  be  an  experienced  man  in  the  export  trade  and  in 
some  particular  line,  or  to  have  a  knowledge  of  the  foreign  trade  of 
some  one  country  or  district.  There  were  also  an  administrative 
ofBce,  registry,  balance,  and  issuing  sections,  a  correspondence  sec- 
tion, an  accounts  section,  a  printing  and  supplies  section,  a  mails  and 
files  section,  and  a  miscellaneous  section. 


Digitized  by 


Google 


302  REPORTS  OF   THE  DEPARTMENT  OF   COMMERCE. 

A  division  of  this  size  naturally  required  many  clerks  and  sten- 
ographers, and  these  wer«  supplied  as  rapidly  as  possible  by  the 
Civil  Service  Commission.  For  a  few  weeks  the  new  employees  were 
crowded  into  the  Conmierce  Building,  which  has  been  overburdened 
from  the  beginning.  It  was  soon  necessary  to  rent  another  building 
and  put  it  into  shape  to  accommodate  the  rapidly  increasing  staff. 

The  district  offices  of  the  Bureau  were  called  on  for  help  in  licens- 
ing exports.  Although  it  was  out  of  the  question  to  organize  expert 
staffs  for  each  office  capable  of  passing  on  the  doubtful  applications 
for  licenses,  it  was  felt  that  a  great  deal  of  time  could  be  saved  by 
having  the  district  offices  pass  upon  the  manv  applications  concern- 
ing which  there  was  no  possible  question.  The  difficult  and  delicate 
questions  that  are  bound  to  arise  in  connection  with  a  licensing  pro- 
gram of  this  sort  must,  in  the  nature  of  things,  be  passed  upon  at 
the  headquarters  of  the  organization.  From  the  beginning  it  was 
held  proper  that  the  district  offices  receive  applications  in  their  dis- 
tricts and  obtain  decisions  from  Washington  with  the  least  possible 
delay.  All  this,  of  course,  meant  an  immense  amount  of  extra  work 
for  the  offices  early  in  the  new  fiscal  year,  but  the  preparations  to 
meet  such  an  emergency  were  begun  with  the  cheerful  spirit  and 
confidence  that  insure  success. 

With  the  appearance  of  the  President's  proclamation  appointing 
a  definite  embargo  date  for  certain  commodities,  the  Bureau  was 
well  prepared  to  go  ahead  with  the  labor  of  issuing  export  licenses 
covering  the  important  products  shipped  from  American  ports.  The 
organization  and  the  administration  of  export  control  was  thought 
to  be  appropriately  placed  in  the  Bureau,  because  the  Bureau's  main 
concern  has  always  been  to  promote  and  foster  commerce,  and  it 
therefore  was  in  its  natural  place  as  a  protector  of  the  country's 
trade.  The  commercial  forces  on  all  sides  felt  confident  that  the 
Bureau  would  act  as  a  sympathetic  administrator  of  a  measure  that 
was  necessarily  severe  for  the  time  being. 

TRADING  WITH  THE  ENEMY  LEGISLATION. 

.The  task  of  drafting  legislation  and  regulations  to  limit  trading 
with  the  enemy  fell  in  part  to  the  Department  of  Commerce,  work- 
ing with  the  Department  of  State  and  the  Department  of  Justice. 
The  Bureau,  with  its  experience  in  foreign  trade  and  its  knowledge 
of  the  steps  taken  along  the  same  lines  by  European  Governments, 
was  able  to  contribute  materially  to  this  work.  The  Bureau  was  like- 
wise able  to  assist  in  planning  an  organization  capable  of  administer- 
ing the  trading  with  the  enemy  act  when  passed.  A  plan  of  organi- 
zation and  the  various  forms  that  would  be  necessary  under  the  act 
were  mapped  out.  This  preliminary  work,  done  under  pressure,  has 
been  of  real  importance  and  will  be  of  still  greater  importance  when 
the  time  comes  to  enforce  the  act,  if  the  Bureau  is  invited  to  act  as 
an  adviser.  From  its  close  contact  with  manufacturers,  merchants, 
and  financial  institutions,  the  Bureau  was,  moreover,  able  to  give 
expert  and  friendly  counsel  on  the  matters  relating  to  the  administra- 
tion of  enemy  property  within  the  United  States. 
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During  the  year  the  Bureau  took  over  the  work  of  encouraging 
scientific  cost  accounting  among  American  manufacturers  that  the 
Federal  Trade  Commission  had  initiated.  Circumstances,  however, 
soon  made  it  advisable  to  put  aside  temporarily  the  routine  features 
of  the  work  and  concentrate  upon  assisting  the  Government  purchas- 
ing officers  and  Government  suppliers  interested  in  costs  in  connec- 
tion with  war  contracts.  A  conference  of  representatives  from  the 
various  departments  was  called  immediately,  therefore,  and  an  out- 
line of  the  proposed  scope  of  the  division  was  announced.  Accord- 
ing to  this  outline  the  work  planned  was  as  follows:  (1)  To  establish 
a  consultation  service  on  costs  and  to  assist  in  any  way  such  depart- 
ments as  may  be  interested  in  costs;  (2)  to  arrange  meetings  with 
manufacturers  interested  in  Government  contracts  on  the  cost-plus- 
profit  plan  and  to  explain  to  them  the  methods  to  be  followed  in  pre- 
senting their  costs  to  the  Government;  (3)  to  carry  on  the  educa- 
tional work  formerly  conducted  by  the  Federal  Trade  Commission. 

The  formation  of  an  interdepartmental  cost  conference,  under  the 
direction  of  the  Secretary  of  Commerce  and  the  Assistant  Chief  of 
the  Bureau,  was  then  undertaken.  Represented  in  this  conference 
were  the  Department  of  Conmierce,  the  War  Department,  Navy  De- 
partment, Food  Commission,  the  Council  of  National  Defense,  and 
the  Federal  Trade  Commission.  For  the  first  time  in  the  history  of 
any  Government  this  conference  invited  the  comptrollers  of  the 
country's  leading  business  concerns  to  appear  at  trie  meeting  and 
express  their  views.  These  conferences  were  called  to  collaborate  in 
the  preparation  of  a  manual  on  cost  methods  and  contract  forms 
covering  all  contractual  relations  in  Government  purchases. 

The  division  of  cost  accounting  was  put  in  charge  of  an  expert, 
approved  by  the  American  Institute  of  Accountants,  who  was  pro- 
vided with  a  staff  of  five  assistants.  The  importance  of  scientific 
cost  methods  can  not  well  be  overstated,  it  is  recognized  by  every 
procressive  manufacturer  in  the  country,  and  was  very  graphically 
empnasized  by  Mr.  E.  N.  Hurley  while  he  was  a  member  of  the 
Federal  Trade  Commission. 

OPPORTUNE  REPORT  ON  GERMAN  TRADE  METHODS  AND  MARKETS. 

In  order  to  make  available  the  facts  concerning  German  foreign 
trade  for  the  benefit  of  American  business  men,  C.  I).  Snow,  Assistant 
Chief  of  the  Bureau,  with  the  assistance  of  J.  J.  Krai,  of  the  research 
section,  prepared  a  detailed  report  on  German  foreign-trade  organi- 
zation, with  a  wealth  of  supplementary  statistical  material  and  ex- 
tracts from  official  reports  on  German  methods.  Much  of  the  mate- 
rial used  had  previously  been  issued  in  one  form  or  another  by  the 
Bureau,  but  there  was  need  of  brining  it  together,  consolidating 
and  coordinating  it,  and  supplementing  it  with  statistics  and  com- 
ment— a  task  for  which  Mr.  Snow  was  especially  well  qualified  by 
reason  of  having  been  in  Germany  investigating  commercial  and 
industrial  conditions  for  the  DeparUnent  prior  to  and  d«nng  a  por- 
tion of  the  war. 
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TIN-PLATE  CONSERVATION. 

Early  in  the  spring  it  became  kno^n  that  the  canners  of  the  coun- 
try were  unable  to  arrange  for  the  quantities  of  cans,  or  tin  plate  to 
make  the  cans,  that  they  felt  would  be  needed  to  pack  the  big  crops 
expected  as  a  result  of  the  President's  campaign  to  increase  the  food 
supply.  This  condition  was  brought  to  the  attention  of  the  Depart- 
ment by  the  National  Canners'  Association,  and  steps  were  at  once 
taken  to  find  a  remedy.  The  plan  finally  agreed  upon  was  to  conduct 
a  campaign  practically  to  divert  tin  plate  and  cans  for  a  limited 
period  to  the  packing  of  perishable  foods.  This  campaign  was  car- 
ried on  largely  through  the  Bureau  of  Foreign  and  Domestic  Com- 
merce. 

A  study  of  the  situation  revealed  the  fact  that  the  can  makers 
were  demanding  a  third  more  cans  than  they  had  asked  for  in  1916, 
a  very  busy  year.  At  the  same  time  the  plate  mills  were  having  more 
trouble  than  usual  in  meeting  demands  owin^  to  the  difficmty  of 
getting  sheet  bars  from  the  steel  mills  and  the  lack  of  sufficient  cars 
to  move  in  raw  materials  and  take  the  finished  product  awav. 

At  the  request  of  the  Secretary  of  Commerce,  the  tin-plate  con- 
servation committee  was  formed,  composed  of  representatives  of  the 
tin-plate  industry,  the  can-making  industry,  the  canners,  and  the 
wholesale  grocers,  together  with  the  Chief  of  the  Bureau  of  Chem- 
istry of  the  Department  of  Agriculture  and  the  Chief  of  the  Bureau 
of  Foreiffn  and  Domestic  Commerce.  This  committee  met  frequently 
during  the  summer  and  made  recommendations  to  the  Secretary  of 
Agriculture  and  the  Secretary  of  Commerce.  One  of  these  recom- 
mendations led  to  an  agreement  whereby  the  tin-plate  manufacturers 
and  can  makers,  with  the  consent  of  canners  and  wholesale  grocers, 
showed  a  preference  for  the  packers  of  perishable  foods  m  their 
shipments.  This  preference  continued  until  the  peri^able  crops 
had  been  packed. 

Under  the  direction  of  our  Mr.  C.  P.  Carter  as  secretary  of  the  com- 
mittee, attention  was  also  given  to  the  problem  of  stimulating  the  pro- 
duction of  tin  plate.  Some  of  the  mills  made  arrangements  to  rim  an 
additional  turn  each  week,  and  provision  was  finally  made  to  supply 
most  of  the  needs  of  most  of  the  mills  for  sheet  bars  and  transporta- 
tion. To  accomplish  this  the  cooperation  of  the  steel  mills  and  the 
war  board  of  the  American  Railway  Association  was  necessary,  and 
the  work  of  the  latter  played  an  important  part  in  the  successful 
completion  of  our  task.  Exports  of  tin  plate  were  also  limited  to  some 
extent.  An  address  in  the  Senate  by  Hon.  Bert  M.  Femald,  in 
which  was  revealed  the  tin-plate  situation  in  the  country,  was  largelv 
responsible  for  the  enactment  of  the  clause  in  the  espionage  act  whict 
provides  for  governmental  control  of  exports. 

Having  thus  diverted  containers  from  the  packers  of  nonperish- 
able  products,  the  next  natural  and  fair  thing  to  do  was  to  assist  these 
packers  in  their  efforts  to  develop  suitable  substitute  containers  for 
their  products.  The  facilities  of  the  Bureau  of  Standards  were 
accordingly  focused  on  testing  various  paper  containers.  When 
sufficient  accurate  information  had  been  obtained. a  pamphlrt  was 

erepared  jointly  by  both  Bureaus  and  distributed  gratis  by  the 
lureau  of  Foreign  and  Domestic  Commerce.  Thousands  of  copies 
were  disposed  of  advantageously^,  and  a  list  of  manufacturers  of  paper 
and  fiber  cans  was  sent  to  inquirers. 
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The  question  of  reusing  old  cans  was  also  considered,  but  it  was 
decided  that  the  best  plan  would  be  to  encourage  the  collection  of 
such  cans  for  detinning,  so  that  the  tin  and  plate  could  be  recovered 
for  further  use  in  manufacture.  The  expansion  of  this  industry  is 
receiving  serious  consideration  in  various  parts  of  the  country,  and 
if  favorable  action  is  taken  an  important  saving  of  tin  and  steel  may 
be  expected. 

The  decrease  in  our  imports  of  tin  from  the  Straits  Settlements  and 
England  led  to  a  discussion  with  the  commercial  adviser  of  the 
British  Embassy  as  to  the  possibility  of  making  arrangements  with 
the  British  Government  for  the  release  of  larger  shipments  and  the 
diversion  of  such  shipments  so  far  as  possible  across  the  Pacific  to 
avoid  the  dangers  of  the  submarine  zone.  There  was,  however,  no 
really  acute  shortage  pf  pig  tin  in  this  country  at  any  time. 

FOBEIGN  EMBARGO  LEGISLATION. 

American  exporters  have  had  many  perplexing  problems  to  contend 
with  since  the  war  started,  and  not  me  least  of  these  has  been  the 
difficulty  of  keeping  abreast  of  the  embargo  legislation  and  other 
trade  restrictions  of  the  belligerent  and  neutral  countries.  The 
difficulty  lies  in  the  fact  that  numerous  changes  are  made  almost 
dailjr  and  that  a  great  many  coimtiies  are  involved.  From  the  be- 
ginning of  the  war  the  Bureau  has  made  a  specialty  of  accurate  and 
detailed  information  on  this  subject,  and  during  the  last  year  more 
time  than  ever  before  has  been  devoted  to  this  important  feature, 
under  the  immediate  supervision  of  Mr.  Louis  Domeratzky,  the  tariff 
expert  of  the  Bureau.  It  is  probably  safe  to  say  that  the  feureau  of 
Foreign  and  Domestic  Commerce  is  the  only  place  in  this  country 
where  practically  complete  and  scientific  information  on  the  subject 
of  foreign  trade  restrictions  is  made  available  to  the  general  public 

HOW  THE  BtTREAU  HELPED  TO  REDUCE  THE  CAR  SHORTAGE. 

As  the  Bureau  is  in  close  touch  with  the  trade  organizations  of 
the  country,  it  was  able  to  render  assistance  to  the  conmiission  on  car 
service  in  its  efforts  to  secure  a  more  efficient  use  of  freight-carrying 
equipment.  The  matter  was  taken  up  with  the  trade  organizations 
and  their  cooperation  invited.  They  were  urged  to  inaugurate  in- 
tensive campaigns  in  their  districts,  and  it  is  known  that  the  situa- 
tion was  considerablv  relieved  in  this  way.  Suggestions  as  to  how 
the  car  shortage  could  be  reduced  were  prepared  m  the  Bureau  and 
distributed  widely.  The  Bureau  takes  some  pride  in  the  fact  that 
these  suggestions  are  now  being  used  by  the  commission. 

PRIORTTT. 

Responding  to  the  invitation  of  the  priority  committee  of  the  Gen- 
eral Munitions  Board  of  the  Council  of  National  Defense,  the  Chief 
of  the  Bureau  of  Foreign  and  Domestic  Commerce  was  made  a  mem- 
ber of  that  committee,  and  a  representative  of  the  Bureau  attended 
die  daily  meetinffs  of  the  committee  and  assisted  in  determining  the 

S>liciee  of  that  body.  Prior  to  the  creation  of  this  committee  the 
ureau  was  able  to  assist  many  manufacturers  of  essential  commodi- 
ties in  securing  priority  in  the  manufacture  and  delivery  of  raw 
materials. 
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IMPORTATION  OP  RUSSIAN  RAW  MATERIALS. 

The  agreement  entered  into  on  September  23,  1916.  between  tiie 
Secretary  of  State,  on  behalf  of  the  United  States,  and  the  Bussian 
Ambassador,  on  behalf  of  the  Russian  Govemment,  for  the  release 
of  Bussian  raw  materials,  was  still  in  effect  at  the  end  of  this  fiscal 
year.  This  agreement,  wnich  was  the  result  of  the  active  efforts  of 
Bussian  Government  officials  and  representatives  of  the  Bureau  of 
Foreign  and  Domestic  Commerce,  has  up  to  date,  in  spite  of  many 
difficulties  and  restrictions,  made  possible  the  direct  importation 
of  a  la^e  quantity  of  Bussian  raw  materials  to  the  United  States. 
Nearly  ^,828,765  worth  of  such  materials  has  actually  been  released 
hj  the  ^>ecial  representative  of  the  Secretary  of  Commerce.  Per- 
mission has  been  granted  by  the  Bussian  Govemment  for  the  expor- 
tation of  approximately  $16,000,000  worth  of 'material,  and  the  total 
applications  filed  by  American  firms  for  almost  every  variety  of  mer- 
chandise totaled  about  $30,000,000.  It  is  quite  evident  from  these 
figures  that  there  is  an  immense  market  in  this  country  for  Bussian 
raw  materials.  In  fact,  it  is  estimated  by  the  Bureau  that  between 
$70,000,000  and  $80,000,000  worth  of  such  raw  materials  could  be 
consumed  annually  in  this  market,  which  in  itself  forms  a  sound 
nucleus  for  the  development  of  a  large  reciprocal  trade  between  Bus- 
sia  and  the  United  States  after  the  war.  Under  present  shifting  con- 
ditions negotiations  for  a  commercial  treaty  are  almost  impossible. 

As  heretofore,  it  is  necessary  for  Ajnerican  firms  wishing  to  obtain 
goods  "from  Bussia  to  file  an  application  in  triplicate  with  the  special 
representative  of  the  Secretary  of  Commerce  m  the  New  York  office 
01  the  Bureau.  Once  permission  has  been  obtained,  it  has  been  neces- 
sary to  file,  for  acceptance  and  approval  by  the  representatives  of  the 
Bussian  Government,  an  indemnity  bond  covering  the  invoice  value 
of  the  goods. 

Effective  Mar  14, 1916,  in  addition  to  the  above  requirements,  there 
was  established  a  new  procedure  for  payment  of  all  goods  purchased 
in  Bussia  and  exported  to  America.  If  an  American  importer  desires 
to  purchase  commodities  in  Bussia  for  exportation  to  America  he 
must,  in  each  instance,  furnish  the  Bussian  commercial  attach^  in 
New  York  City  with  a  guarantee  to  the  effect  that  the  value  of  the 
shipment  in  American  dollars  has  been  deposited  to  the  credit  of  the 
^  Section  Etrang^,  Minist^re  Finances  "  in  the  National  City  Bank 
of  New  York  (Hty.  so  that  the  Minister  of  Finance  mav  pay  to  the 
Bussian  exporter  tne  equivalent  of  these  dollars  in  rubles,  at  a  rate 
fixed  by  the  clearing  house  at  Petrograd,  the  day  the  dollars  were 
deposited  in  New  York  City. 

On  the  applications  filed  for  release  of  merdiandise  from  Bussia 
it  is  necessary  for  the  prospective  American  importer  to  state  defi- 
nitely (a)  the  quantity  of  merchandise,  (b)  the  value  of  same  in 
American  dollars,  (e)  the  name  and  address  of  the  Bussian  exporter 
to  whom  the  license  to  ship  should  be  ^ven.  Also,  the  Bussian  com- 
mercial attach^  should  be  furnished  with  a  letter  from  tbe  National 
aty  Bank  stating  the  amount  deposited  by  the  American  importer  to 
the  credit  of  the  account  of  ^  Secnon  Etrang^re,  Minist^  Fmances.^ 

The  above  restrictions  and  requirements  have  worked  a  hardddp 
on  the  American  importer,  and  the  depreciation  in  value  of  the  Bus- 
idan  ruble  has  meant  a  loss  in  certain  cases  of  from  26  to  60  per  cent 
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of  the  money  deposited.  This  specially  applies  to  goods  already  paid 
for  in  Russia  subsequent  to  May  14,  1916.  The  paying  over  to  the 
seller  of  rubles  at  a  rate  fixed  by  the  Petrograd  clearing  house  meand 
a  loss  to  the  purchaser,  inasmuch  as  there  is  a  difference  in  value  of 
the  ruble  between  New  York  and  Petrograd.  In  nearly  all  cases  the 
buyer  here  in  the  United  States  has  been  obliged  to  make  up  the 
difference  through  an  increased  credit  in  favor  of  the  sdler  in  Rus- 
sia. However,  an  American  importer,  through  his  representative  in 
Russia,  can  always  obtain  from  the  correspondent  of  a  Russian  bank 
a  certificate  covered  by  a  letter  of  credit  in  American  dollars,  which, 
we  have  been  informed,  will  be  approved  and  accepted  by  tne  Rus- 
sian Ministry  of  Finance. 

The  Russian  Government  is  undoubtedly  anxious  to  allow  as  large 
an  amount  of  Russian  materials  to  go  to  the  United  States  as  pos- 
sible, but  it  was  impossible  to  grant  all  the  applications  made  by 
American  firms,  as  about  38  per  cent  of  the  dinerent  materials  was 
needed  for  its  own  war  purposes,  and  the  Russian  Govenmient  up  to 
this  date  has  refused  to  allow  the  exportation,  with  a  very  few 
exceptions,  of  calfskins,  goatskins,  sheepskins,  flax,  and  wool. 

FLANS  FOR  A  FAB  EASTERN  DIVISION. 

Important  preliminary  steps  were  taken  during  the  year  toward 
the  establishment  in  the  Bureau  of  Foreign  and  Domestic  Com- 
merce of  a  far  eastern  division,  or  division  of  oriental  affairs,  which 
will  specialize  on  commercial  matters  in  China,  Japan,  India,  and 
other  countries  in  the  Orient  in  much  the  same  way  that  our  suc- 
cessful Latin  American  division  has  specialized  on  commercial  affairs 
in  the  Republics  to  the  south  of  us. 

The  opportunity  came  shortly  before  the  beginning  of  the  fiscal 
year,  when  it  was  found  necessary  to  send  some  one  from  the  United 
States  to  take  charj^  of  the  Peking  office  during  the  absence  of  the 
commercial  attache  on  his  recent  tour  of  this  country.  John  R. 
Arnold,  who  had  lived  six  years  in  the  Philippines  and  had  traveled 
extensively  in  most  of  the  far  eastern  countries,  was  selected  and 
instructed  to  combine  with  the  duties  of  the  position  certain  prepara- 
tory and  research  work  in  China  and  Japan  which  would  lead  di- 
rectly to  the  development  in  the  Bureau  a  little  later  of  a  definite 
program  relating  to  the  Far  East. 

'fte  feature  of  the  far  eastern  work  which  will  receive  the  most 
attention  at  first  is  what  may  be  called  a  ''far  eastern  file,"  tiie 
most  important  sources  of  information  for  which  will  be  the  reports, 
published  and  unpublished,  of  the  consuls,  commercial  attaches,  and 
others  reporting  for  the  Bureau;  the  trade  letters  written  by  these 
officials  and  now  filed  in  the  Bureau;  miscellaneous  material  from 
publications  of  all  descriptions;  and,  perhaps  most  important  of  all, 
current  periodicals  wherever  published  that  are  devoted  to  commer- 
cial, industrial,  and  financial  conditions  in  the  Orient. 

Another  feature  of  the  new  division  will  be  educational  work  in 
certain  matters  of  trade  policy  and  practice  in  the  Orient.  When  the 
time  arrives  that  the  proposed  division  can  introduce  American  capi- 
tal to  the  purchase  and  maintenance  of  banking  or  public-service 
properties  in  the  Orient,  the  climax  of  its  effectiveness  will  have  been 
readied.    The  working  out  of  this  program  will  necessarily  be  a 
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matter  of  time,  but  it  is  felt  that  every  step  taken  in  accomplishing 
it  wiU  be  a  decided  gain.  There  is  a  high  degree  of  interest  every- 
where in  the  idea  here  outlined^  and  there  can l)e  no  reason  to  doubt 
that  it  opens  up  large  possibihties  of  benefit  to  American  business 
and  finance  in  one  of  the  neatest  purchasing  and  productive  areas  of 
the  globe.  Congressional  appropriation  is  the  only  thing  needed  to  . 
set  the  plans  afoot. 

MEDIATION  IN   OOMMERCIAL  DISPUTES. 

During  the  year  representatives  of  the  Bureau  have  rendered  what 
I  consider  very  vital  assistance  to  our  commerce  by  acting  as  medi- 
ators in  commercial  disputes  between  foreign  importers  and  Ameri- 
can exporters.  It  often  happens  that  disputes  of  this  kind  lead  to 
ill  feehng,  which  affects  not  only  the  particular  house  against  which 
the  grievance  is  held  but  also  American  exporters  in  general. 
Through  the  Consular  Service  and  through  its  own  commercial 
attaches  and  special  agents  in  the  field,  and  its  district  and  cooper- 
ative offices  at  home,  the  Bureau  is  able  to  get  both  points  of  view 
in  most  disputes,  and  find  a  way  to  effect  a  satisfactory  adjustment 
In  this  work  our  representatives  have  at  heart  only  the  best  interests 
of  American  business,  and  assume  no  legal  responsibility  or  attri- 
butes. 

Mediation  and  conciliation  have  some  advantage  in  commercial 
disputes  not  possessed  by  the  better-known  plan  of  arbitration. 
Mechanism  for  arbitration  of  commercial  disputes  should  by  all 
means  be  available.  There  are  occasions,  however,  when  arbitra- 
tion merely  disposes  of  a  dispute  without  really  satisfying  either 
party.  Ill  feeling  sometimes  remains  after  the  arbitrator  nas  dis- 
posed of  the  case  and  washed  his  hands  of  the  affair. 

An  example  will  make  the  point  clear.  An  important  firm  in  a 
foreign  country  became  dissatisfied  with  an  American  shoe  manu- 
facturer in  transactions  that  had  been  conducted  in  part  by  letter 
and  in  part  by  cable.  Our  commercial  attach^  investigated  the  mat- 
ter from  the  viewpoint  of  the  importer,  and  the  Bureau,  through 
the  Boston  district  office,  took  it  up  with  the  manufacturer.  As  a 
result,  the  Bureau  not  only  saved  the  shoe  manufacturer  a  substan- 
tial account,  but  also  saved  the  good  will  of  the  foreign  house,  which 
imports  other  lines  of  American  goods. 

A  less  important  but  very  interesting  case  was  that  of  an  importer 
in  one  of  the  British  self-governing  dominions  who  complained  that 
some  picture  frames  he  had  ordered  were  not  finished  in  the  manner 
specified  in  the  catalogue  of  the  American  manufacturer.  One  of 
our  district  office  managers  pointed  out  to  the  manufacturer  that  the 
description  in  his  catalogue  might  be  ambiguous  to  the  f  orei^  '^^ZH?*' 
and  the  complaint  was  adjusted  satisfactorily  to  both  parties.  The 
manufacturer,  grateful  for  the  Bureau's  friendly  offices,  corrected 
all  his  catalogues  in  order  to  prevent  similar  misunderstandings  in 
tile  future. 

A  consignment  of  dolls  that  arrived  in  damaged  condition  was 
the  cause  of  another  dispute  successfully  settled.  The  American 
consul  who  examined  the  goods  reported  that  the  packing  was  all 
that  could  be  desired,  and  that  he  was  unable  to  account  for  the 
breakage.    The  manufacturer  also  was  unable  to  explain  the  cause 
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of  the  trouble,  but  after  negotiations  conducted  through  one  of  the 
district  offices  a  completely  satisfactory  settlement  was  made. 

Among  the  many  cases  that  have  come  up  there  have  been  a  few, 
of  course,  where  a  satisfactory  adjustment  was  hindered  by  the 
obvious  intention  of  one  party  or  the  other  not  to  act  fairly.  Such 
cases  are  not  common,  but  they  sometimes  have  more  far-roaching 
results  than  the  parties  concerned  seem  to  realize.  As  a  rule,  the 
American  manufacturer  or  exporter  wants  to  give  satisfaction  to  his 
foreim  customer,  and,  if  his  shipments  are  in  any  way  unsatisfac- 
tory, he  is  prompt  to  make  good  his  implied  guaranty. 

PROTECTION  OP  AMERICAN  TRADE-MARKS. 

The  Bureau's  division  of  foreign  tariffs  put  into  successful  opera- 
tion during  the  year  a  plan  to  protect  owners  of  American  trade- 
marks from  loss  and  inconvenience  in  certain  South  American 
countries.  In  these  countries  the  ownership  of  a  trade-mark  is  based 
on  priority  of  registration  and  not  of  use,  as  is  the  case  in  the  United 
States,  so  that  a  person  who  registers  the  mark  first  has  the  right  to 
keep  tne  rightful  owner  from  importing  into  the  country  goods  bear- 
ing the  registered  trade-mark,  in  many  cases  American  manufac- 
turers have  been  compelled  to  buy  back  their  own  trade-marks  and 
in  some  cases  have  found  it  cheaper  to  use  a  new  mark  for  ce^rtain 
countries.  Instances  have  been  found  where  the  agents  of  American 
concerns  have  registered  the  marks  of  the  firms  they  represent,  so 
that  the  agencies  can  not  well  be  taken  away  from  them. 

To  put  an  end  to  such  abuses  so  far  as  possible,  the  division  of 
forei^  tariffs  has  adopted  the  plan  of  scrutinizing  carefully  all  ap- 
plications for  trade-mark  registration  in  certain  Latin  American 
countries.  When  it  finds  an  application  for  the  registration  of  an 
American  trade-mark  or  a  close  imitation  it  promptly  notifies  tiie 
American  owner  of  the  mark,  explains  to  him  the  mam  features  of 
the  trade-mark  laws  in  the  country  in  question,  and  urges  him  to 
protest  the  registration  of  his  mark  by  an  unauthorized  person.  He 
IS  instructed  in  the  procedure  to  be  followed.  The  -division  has  been 
successful  in  its  determination  to  head  off  schemes  of  this  kind,  and  a 
number  of  American  firms  have  written  to  the  Bureau  expressing 
their  appreciation  of  the  service. 

It  is  not  true,  of  course,  that  there  is  any  greater  disposition  in  the 
Latin  American  countries  to  impose  upon  the  rightful  owners  of 
trade-marks  than  is  to  be  found  elsewhere.  In  all  countries  there  are 
to  be  found  individuals  who  are  alert  to  despoil  those  who  excel  in 
inventiveness,  initiative,  and  industry.  The  simple  truth  is  that  the 
American  manufacturer  is  more  at  the  mercy  of  sharpers  in  foreign 
countries  than  he  is  at  h(Mne,  where  he  is  familiar  with  the  laws  and 
with  the  tricks  and  devices  of  the  unscrupulous.  The  Bureau  can 
render  a  most  legitimate  and  important  service  to  the  manufacturer 
in  this  connection. 

CHANGES  IN  ASSISTANT  CHIEFS  OP  BUREAU. 

During  the  year  Mr.  E.  A.  Brand,  Assistant  Chief  of  the  Bureau, 

did   a   considerable   amount   of  traveling   in    Europe   and    South 

.  America.    Mr.  Brand  resigned  as  Assistant  Chief  and  during  the 
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latter  part  of  the  year  served  as  a  special  trade  commissioner.  Dur- 
ing the  latter  part  of  the  year,  also,  Dr.  Frank  R.  Rutter  was  pro- 
moted from  the  position  of  Assistant  Chief  to  the  position  of  com- 
mercial attache  at  Tokyo,  Japan.  C.  D.  Snow,  an  employee  of  the 
Bureau  since  1910,  was  promoted  to  the  position  left  vacant  by  Dr. 
Rutter,  The  present  Chief  of  the  Bureau,  BurweU  S.  Cutler,  of 
Buffalo,  N.  Y.,  was  appointed  Assistant  Chief  in  place  of  Mr.  Brand. 

IMPBOVEMENT  OF  FEBSONNEL. 

By  Executive  order  the  positions  of  trade  commissioner,  commer- 
cial agent,  expert,  and  special  agent  were  transferred  to  the  civil 
service  during  the  year.  This  was  in  line  with  the  policy  of  improv- 
ing the  personnel  of  the  Bureau  and  was  the  next  logical  step  after 
the  action  of  the  previous  year,  at  the  direction  of  the  Secretary  of 
Commerce,  in  requiring  applicants  for  these  positions  to  take  a  De- 
partment examination.  The  transfer  was  decided  upon  only  after 
very  careful  consideration.  Through  the  cordial  cooperation  of  the 
Civil  Service  Commission,  the  change  has  worked  satisfactorily,  even 
in  the  stress  of  numerous  emergency  appointments  after  the  outbreak 
of  war. 

Since  the  transfer  of  these  positions  from  Schedule  A  to  Schedule 
B,  under  the  civil-service  rules,  13  special  written  examinations  have 
been  held  by  the  Civil  Service  Commission,  in  which  402  candidates 
participated.  Eighty-one  of  these  candidates  received  passing  marks 
and  19  received  appointments.  Prior  to  the  transfer,  but  during  the 
fiscal  year  1917,  two  written  examination  ^oups  were  held  by  the 
Bureau  and  111  candidates  were  examined.  The  total  number  of  per- 
sons called  to  Washington  for  oral  examination  was  60. 

It  is  a  pleasure  to  report  the  satisfactory  results  achieved  by  the 
appointments  committee  of  the  Bureau.  This  committee  is  maae  up 
of  members  of  the  Bureau  staff  who  make  recommendations  to  the 
Chief  of  the  Bureau  in  regard  to  all  appointment  matters.  The  com- 
mittee hears  grievances  ofemployees,  passes  on  the  merits  of  all  mem- 
bers of  the  staff,  and  in  a  broad  way  relieves  the  Chief  of  much  of 
the  responsibility  of  passing  judgment  on  matters  of  personnel,  con- 
cerning which,  owing  to  the  pressure  of  other  business,  he  is  not 
always  able  to  keep  hmiself  posted  in  detail. 

The  work  of  the  committee  includes  (1)  suggesting  examination 
qualifications,  (2)  fixing  examination  dates,  (8)  proposing  the  ex- 
amination questions,  and  (4)  advertising  examinations  and  consulta- 
tions with  persons  most  likely  to  know  of  suitable  candidates.  Its 
duties  were  heavy  during  the  last  year,  especially  during  the  final 
months  when  the  committee  was  called  upon  to  assist  in  locating  in 
advance  a  large  force  to  undertake  the  licensing  of  exports. 

INDICATIONS  OF  EFFECTIVE  WOBK. 

The  effectiveness  of  the  trade-promotion  work  of  the  Bureau  can 
only  in  part  be  estimated  by  the  importance  of  the  concrete  adver- 
tised results  obtained.  The  Bureau  does,  of  course,  render  numerous 
services  of  great  value  to  the  American  manufacturer  and  exporter 
in  addition  to  putting  him  in  touch  with  opportunities  that  result  in 
actual  sales. 
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During  the  year  there  accumulated  at  the  headquarters  of  the 
Bureau  a  large  number  of  unsolicited  expressions  of  appreciation  of 
the  practical  end  of  the  Bureau's  activities.  It  would  serve  no  pur- 
pose to  devote  space  to  printing  a  great  number  of  these,  but  a  few 
tvpical  examples  will  make  it  plain'  that  the  Bureau  has  not  neglected 
the  practical  side  of  foreign-trade  promotion  work. 

A^  usual,  steady  returns  in  actual  sales  have  resulted  from  the 
**  Trade  opportunity  "  page  of  the  daily  Commerce  Reports.  Keports 
from  consuls  and  Department  of  Commerce  representatives  nave 
shown  a  total  of  new  business  running  well  into  millions  of  dollars 
each  year.  The  following  enumeration  of  direct  results  obtained 
from  this  page  by  a  New  York  exporter  indicates  the  possibilities  of 
this  service :    . 

An  electrical  house  in  Manchester,  England,  has  placed  with  us  orders 
amounting  to  $25,000. 

A  good  connection  has  been  made  with  a  concern  in  Glasgow  for  heavy 
hardware. 

Automobile  tires  have  been  sold  in  India,  Philippine  Islands,  Malay  Peninsula, 
Slam,  and  Sumatra. 

Orders  for  hosiery  received  from  CJopenhagen,  Lisbon,  Vladivostok,  Johannes- 
burg, and  Auckland. 

Other  lines  sold  in  British  Guiana,  British  Honduras,  Porto  Rico,  and  other 
territories  in  the  West  Indies. 

Concerning  this  same  "  Opportunity  "  service  a  Chicago  firm  has 
volunteered  the  following  information : 

As  a  result  of  an  opportunity  published  sometime  ago  we  have  received  a 
contract  to  supply  a  Chilean  house  a  large  order  and  to  furnish  them  military 
ornaments  and  otiier  articles  of  our  manufacture. 

Through  our  district  offices  it  is  possible  to  call  direct  attention  to 
trade  opportunities  with  the  least  possible  delay.  The  effectiveness 
of  this  method  is  indicated  in  the  loU  owing  communication  from  a 
Chicago  house: 

You  wUl  recall  that  about  one  month  ago  you  called  me  over  the  telephone 
and  asked  me  If  I  was  Interested  In  giving  a  quotation  on  60  typewriters, 
Spanish  keyboard,  to  a  firm  in  Peru.  I  am  pleased  to  report  that  I  have  been 
able  to  secure  the  order  In  question  which  amounts  to  a  little  over  $3,000.  I 
will  say  once  more  that  we  have  found  that  several  of  our  best  customers  have 
been  secured  by  the  names  furnished  us  by  the  Bureau  of  Foreign  and  Do- 
mestic Commerce. 

Through  the  Consular  Service,  our  traveling  special  agents,  and  our 
commercial  attaches,  the  Bureau  finds  it  possible  to  put  American 
concerns  in  connection  with  firms  and  individuals  in  foreign  countries 
who  desire  to  represent  American  concerns  in  their  districts.  The 
Bureau  assumes  no  responsibility  in  recommending  such  firms  and 
individuals  but  has  been  instrumental  in  arranging  many  valuable 
connecticms  in  this  way  with  a  minimum  of  dissatisfaction  to  eitiber 
party.  The  following  commendation  of  this  service  has  been  re- 
ceived from  an  exporter  on  the  Pacific  coast : 

As  export  manager  of  my  firm  It  has  been  part  of  my  work  to  keep  in  dose 
touch  with  the  consuls  in  the  various  cities  throughout  the  world  with  the 
object  of  securing  reliable  firms  to  act  as  our  representatives,  and  though  the 
consuls  accept  no  responslbUlty  In  referring  these  people  to  us,  It  affords  us 
great  pleasure  to  state  that  each  of  our  representatives  has  proven  to  be  a  most 
reliable  and  energetic  business  man. 
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A  somewhat  similar  service  is  rendered  by  the  Bureau  in  assisting 
foreign  buyers  who  visit  this  country  to  make  connections  with 
American  manufacturers.  The  following  letter  from  an  Australian 
buyer  who  recently  visited  this  country  shows  the  practical  value  of 
this  particular  service : 

Owing  to  the  assistance  rendered  to  me  by  your  Department  I  have  been 
successful  in  securing  the  agency  for  Australiasia  for  one  of  the  largest  shoe 
manufacturers  in  the  United  States ;  also  a  large  cotton  mill  and  manufacturer 
of  clothing.  I  feel  confident  that  without  your  assistance  I  should  not  have 
been  so  successful. 

Another  feature,  already  referred  to,  that  often  has  definite  re- 
sults is  that  of  having  returned  consuls,  special  agents,  and  com- 
mercial attaches  tour  the  country  for  the  purpose  of  addressings  and 
interviewing  the  business  men  interested  in  foreign  trade.  These 
officials  are  introduced  to  the  business  communities  through  our  dis- 
trict offices,  and  the  beneficial  results  of  the  visits  are  sometimes  easy 
to  trace.  The  commercial  agent  in  charge  of  the  New  York  office 
cites  the  following  interesting  example : 

The  sales  manager  of  a  piano  company  has  recently  been  able  to  close  a  deal 
appointing  an  agent  in  Ck>penhagen  for  the  general  representation  of  his  com- 
pany which  included  a  preliminary  order  for  100  pianos  to  be  shipped  imme- 
diately to  Copenhagen.  This  resulted  directly  from  Consul  General  Winslow's 
recent  visit  to  our  oflSce. 

In  the  far-off  Dutch  East  Indies  a  firm  of  exporters  tried  long  and 
hard  to  place  large  contracts  in  this  country  for  desks.  They  &ially 
succeeded  with  our  cooperation  and  have  expressed  their  appreciation 
as  follows: 

We  feel  obliged  to  express  our  sincere  thanks  to  the  Bureau  of  Foreign  and 
Domestic  Commerce  for  the  aid  given  us  in  our  search  for  the  right  manu- 
facturer, and  especially  to  the  Chicago  office  of  the  BuTeau,  which  has  assisted 
us  a  great  deal  in  obtaining  what  we  wanted.  We  appreciate  the  good  work 
of  the  Bureau  very  much. 

Although  the  primary  object  of  sending  abroad  our  special  agents 
is  to  make  a  survey  of  commercial  conditions  in  certain  lines  in 
prescribed  districts  for  the  purpose  of  furnishing  preliminary  fimda- 
mental  information  to  concerns  interested  in  foreign  trade,  these 
special  agents  are  at  times  in  an  excellent  position  to  promote  sales 
of  goods  by  calling  attention  of  American  manufacturers  to  specific 
openings.  One  of  the  most  successful  of  our  agents  in  this  respect 
has. been  Ralph  M.  Odell  who.  during  his  connection  with  the 
Bureali  has  studied  the  markets  tor  American  textiles  in  practically 
every  comer  of  the  globe.  His  last  investigation  included  the  Far 
East  and  British  India  and,  on  reports  from  manufacturers  and 
exporters,  it  has  been  estimated  that  there  resulted^  in  good  part  from 
his  efforts,  sales  of  American  merchandise  totalmg  something  like 
$3,500,000.  It  should  be  borne  in  mind  that  these  sales  resulted  from 
the  special  agent's  activities  while  on  the  ground.  The  benefits  de- 
rived by  American  business  from  his  formal  reports  can  never  be 
estimated,  although  it  is  not  unlikely  that  they  will  prove  more  valu- 
able to  the  American  textile  industry  in  the  long  run  than  his  sales- 
promoting  service  rendered  while  at  work. 

Our  older  special  agents  are  convinced  from  their  own  experience 
that  our  preliminary  services  have  achieved  an  importance  that  for- 
merly they  did  not  enjoy.    Some  of  these  agents  recall  visits  to  well- 
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known  concerns  a  few  years  ago  when  they  not  only  found  it  neces- 
sary to  explain  in  detail  what  the  Bureau  was^  what  it  was  driving 
at,  and  what  the  duties  of  special  agents  were,  but  were  amazed  at 
the  lack  of  even  rudimentary  information  concerning  foreign  mar- 
kets and  the  opportunities  and  methods  of  reaching  them.  Now 
they  frequently  fmd  their  own  reports  on  the  desks  of  officers  of  such 
concerns  when  they  call.  There  is  no  longer  the  need  of  preliminary 
explanations;  they  find  themselves  on  a  business  footing  from  the 
outset.  Our  agents  now  meet  the  representatives  of  private  concerns 
on  foreign  sou  with  copies  of  special  agents'  reports  and  other 
Bureau  of  Foreign  and  Domestic  Commerce  publications  in  their  bafi^. 
As  for  the  Bureau's  influence  in  shaping  the  policies  that  underlie 
the  foreign  trade  of  the  country,  it  is  now  possible  to  point  to  a 
number  of  instances  in  which  decidedly  desirable  results  have  been 
achieved.  It  is  possible,  for  instance,  to  estimate  the  effect  of  the 
Bureau'fflong  campaign  for  better  packing  in  our  export  trade.  Our 
own  representatives  as  well  as  the  representatives  of  private  business 
concerns  seem  agreed  that  complaints  on  the  score  of  poor  American 
packing  are  far  less  frequent.  The  foreign  exporter  may  still  find 
fault  at  times,  but,  as  a  rule,  he  is  willing  to  admit  that  we  are  learning 
our  lesson.  To  Special  Acent  Halsey  a  prominent  South  American 
exporter  expressed  the  following  comforting  opinion : 

Many  American  houses  now  pack  their  goods  as  well  as  anybody.  The 
American  is  sometimes  hard  to  convince,  bat  once  convinced  there  is  no  one 
in  the  world  more  adaptable. 

The  Bureau,  of  course,  does  not  claim  all  the  credit  for  this  result, 
but  it  does  feel  justified  in  assuming  that  its  long  campaign  has  had 
worth-while  results. 

COMMERCIAL  AGENTS. 

The  first  day  of  the  fiscal  year  1917  marked  the  creation  of  a  sepa- 
rate division  in  the  Bureau  to  take  charge  of  the  field  investigations — 
the  division  of  commercial  agents.  This  change  was  the  result  of 
the  increased  attention  being  paid  by  the  Bureau  to  this  branch  of 
its  work,  and  of  the  number  of  new  mvestigations  made  possible  by 
increased  appropriations.  On  July  1,  1916,  there  were  13  investi- 
gators; on  January  1,  1917,  this  number  had  been  increased  to  18; 
and  on  June  30,  1917,  there  were  26  field  investigators.  The  assign- 
ing of  one  man  to  take  charge  and  give  his  entire  attention  to  the 
direction  of  special  investigations,  is  in  line  with  the  recommendation 
made  by  the  special  committee  of  the  Chamber  of  Commerce  of  the 
United  States  chosen  to  consider  all  phases  of  the  Bureau's  activities. 

The  functions  of  the  division  of  commercial  agents  relate  to  the 
following  subjects:  The  selection  of  new  investigators,  assistance  in 
securing  the  names  of  suitable  and  available  applicants  for  the  vari- 
ous examinations,  the  determination  of  the  scope  of  the  investigations 
and  the  length  of  time  they  should  take,  the  direction  of  the  men 
chosen,  the  critical  reading  of  all  their  reports  and  correspondence 
(except  that  relating  to  accoimts)^  the  advancement  of  all  worthy 
projects  suggested  or  personally  initiated  on  the  ground,  by  the  field 
agents,  ana  tne  coordination  of  thib  branch  of  the  Bureau's  activities 
with  private  business.  In  short,  the  division  assists  the  chief  and 
assistant  chiefs  of  the  Bureau  with  regard  to  all  the  administrative 
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details  of  field  investigations  conducted  by  trade  commissioners,  com- 
mercial agents,  or  special  agents.  The  personnel  of  the  division  con- 
sists of  a  chiei,  assistant  chief,  editor,  and  stenographic  assistant. 

IMPORTANCE  OF  INVESTIGATIONS. 

Our  trade-promotion  service  has  been  particularly  effective  by 
reason  of  the  stress  laid  on  the  employment  of  specially  trained  men 
in  securing  first-hand  knowledge  abroad.  Other  leading  nations 
have  made  extensive  use  of  resident  agents,  such  as  consuls  and 
attach^,  and  also  temporary  commissions  composed  of  men  of  social 
position,  but  no  other  country  has  equally  developed  a  changing  staff 
of  experts  in  particular  industrial  Imes  tor  current  foreign  reports. 

It  is  not  an  easv  matter  to  decide  how  our  budget  for  field  investiga- 
tions can  be  employed  to  the  greatest  advantage  of  American  business 
and  financial  interests.  The  funds  available  are  drawn  from  two 
allotments,  one  of  which  must  be  directed  toward  studies  in  Latin 
America,  the  other  embracing  all  the  rest  of  the  world,  including 
the  United  States.  In  the  past,  a  large  proportion  of  the  Govern- 
ment funds  available  has  been  spent  on  straight  trade  investigations 
of  present  and  potential  markets  for  individual  lines  of  American 
manufacturers.  During  the  fiscal  year  under  review  more  attention 
was  ^ven  to  broad  investigations  designed  to  benefit  as  many  in- 
dustries as  possible  and  yet  be  sufficiently  specific  to  warrant  the 
time  and  money  spent.  The  first  study  of  new  or  comparatively  un- 
known markets  requires  information  on  the  geographical  and  com- 
mercial conditions  peculiar  to  the  territory,  and  likewise  the  nature 
of  the  inhabitants,  with  special  consideration  of  different  races  and 
nationalities,  purchasing  power,  and  local  habits  and  customs.  Good 
general  reports  on  cr^its,  merchandising,  laws  and  customs,  re- 
sources, and  industries  have  their  place  as  the  forerunners  of  more 
specialized  reports. 

Many  of  our  recent  investigations  resulted  from  requests  from 
leading  business  associations.  It  is  to  be  hoped  that  American  busi- 
ness interests  will  take  an  increasingly  keen  interest  in  our  investiga- 
tions and  submit  any  suggestions  that  occur  to  them.  Inasmuch  as 
it  is  necessary  for  us  to  look  ahead  at  least  two  years  in  mapping  out 
our  new  investigations  it  is  no  ea^  matter,  particularly  m  these 
unsettled  times,  to  fix  plans  for  the  future. 

The  increasing  interest  taken  by  American  firms  in  the  Bureau 
investigations  is  indicated  by  the  following  letter  written  to  the 
Bureau  by  the  president  of  one  of  the  largest  furniture  companies  in 
Michigan : 

Our  Industry  now,  however,  has  reached  a  stage  where  we  should  have  re- 
liable, first-hand  information,  o^d  we  can  not  help  but  feel  that  Mr.  Evarley's 
trip  wUl  be  highly  constructive  so  far  as  we  are  concerned,  in  view  of  the 
experience  he  has  had  in  South  American  countries.  Judging  from  our  own 
experience  we  have  been  exploited  by  various  publications,  would-be  commer- 
cial agents,  etc.,  to  a  considerable  extent,  who  have  proposed  to  develop  South 
American  business  for  us  through  advertisements,  direct  representation,  etc. 
However,  on  investigation  these  schemes  have  too  frequently  proven  to  be 
purely  efforts  to  sell  advertising  space,  printed  matter,  or  pay  the  expense  of 
some  individual  to  go  down  into  those  countries  to  get  experience.  We  have 
therefore  come  to  look  upon  these  schemes  in  general  with  considerable  skepti- 
cism.   This  move,  therefore,  on  the  part  of  the  Department  of  Commerce, 
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should  aet  ns  right  and  be  of  very  great  value  to  those  manufacturers  who  are 
or  can  produce  merchandise  suitable  for  South  American  trade,  and  so  far  as 
we  are  concerned  we  are  anxious  to  give  you  our  hearty  support  so  far  as  we 
are  able  In  the  carrying  out  of  this  Investigation. 

PERSONNEL  OF  THE  FIELD  STAFF. 

The  utmost  care  is  given  to  selection  of  men  to  undertake  the  work. 
Every  applicant  must  ansv^er  satisfactorily  a  set  of  practical  ques- 
tions prepa,fed  generally  by  a  leading  authority  in  the  particular 
subject:  he  must  demonstrate  his  abinty  to  write  clearly  and  con- 
cisely ;  he  must  be  familiar  with  foreign  languages  in  most  instances, 
such  as  having  a  working  knowledge  of  Spanish  if  he  is  to  be  sent 
to  South  America;  and  his  general  education  and  experience  for  the 
particular  investigation  is  riven  a  relatively  high  weight  in  deter- 
mining his  qualificationa  Applicants  who  pass  well  in  the  written 
examination  must  also  successfully  pass  the  oral  examination  before 
they  are  in  line  for  appointment,  l^rominent  business  men  are  in- 
vited to  sit  with  the  Government  examiners  in  passing  on  candidates 
in  the  oral  examinations,  where  personal  fitness  as  well  as  practical 
training  are  rated.*  The  selections  of  trade  commissioners,  commer- 
cial agents,  and  special  agents,  as  a  result  of  these  examinations,  held 
under  the  United  States  Civil  Service  regulations,  with  as  much 
advice  from  competent  business  men  as  possible,  has  produced  an 
unusually  able  force  of  men  possessing  high-grade  busmess  ability 
and  strong  personal  character. 

PREPARATORY  WORK  IN   THE  TJNrTED  STATES. 

Too  much  emphasis  can  not  be  given  to  the  importance  of  careful 
preliminary  preparation  in  connection  with  all  Bureau  investigations. 
Grovemment  work  is  new  to  practically  all  appointees,  and  it  is 
necessary  for  them  to  get  the  promotive  spirit  of  this  Bureau,  with  a 
clear  imderstanding  of  what  American  manufacturers  and  exporters 
expect  of  them. 

One  of  the  first  acts  of  the  Bureau  after  the  agent  reports  is  to 
communicate  with  executives  of  important  trade  bodies  and  commer- 
cial associations  that  should  be  directly  interested  in  the  investiga- 
tion. We  enlist  the  cooperation  particularly  of  trade  associations, 
which  generally  furnish  us  on  reouest  a  list  of  their  members  that 
can  be  circularized,  either  by  the  Bureau  or  through  the  association 
direct,  and  in  addition  the  executive  officer  of  the  association  fur- 
nishes letters  of  introduction  for  the  investigator  to  the  officials  of 
leading  business  houses.  The  scope  of  the  investigation  is  made 
more  definite  as  a  result  of  conferences  with  business  men.  Then 
follows  a  public  announcement  of  the  investigation.  Interested  firms 
are  circularized.  Several  investigators  started  in  March,  when  2,500 
letters  were  sent  from  the  office,  and  it  is  interesting  to  note  that 
approximately  40  per  cent  of  these  letters  were  answered.  In  con- 
nection with  our  investigation  of  the  South  American  markets  for 
jeweliy  and  silverware  over  200  letters  were  sent  out,  from  which 
we  had  a  25  per  cent  response  within  one  week  after  these  letters  were 

•  The  examination  system  described  is  In  Its  main  outlines  similar  for  all  responsible 
potitlona  in  the  Bureau's  field  and  Washington  staff. 
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dispatched.  The  purpose  of  sending  out  these  letters  is  chiefly  to  de- 
termine the  degree  of  interest  of  the  individual  firms  in  the  investi- 
gation. With  these  replies  as  a  basis,  the  agent's  preliminary  trip  in 
the  United  States,  lasting,  according  to  the  investigation,  from  six 
weeks  to  three  months,  is  planned. 

One  to  two  weeks  is  generally  spent  in  New  York  at  the  very  start 
of  the  investigation;  a  similar  stay  is  made  in  Washington,  confer- 
ring with  the  chiefs  of  the  various  divisions  of  the  Bureau  and  also 
with  other  Government  departments,  and  the  balance  of  the  time  is 
spent  in  travel  through  the  iJnited  States.  In  the  case  of  the  Bureau's 
more  general  investigations  relatively  more  time  is  spent  in  New 
York  and  Washin^on.  On  the  agent's  trip  through  the  United 
States  he  makes  his  headquarters  at  the  district  and  cooperative 
offices  of  the  Bureau,  and  in  other  places  with  the  board  of  trade  or 
chamber  of  commerce  or  the  local  office  of  one  of  the  trade  associa- 
tions. This  preliminary  trip  through  the  United  States  gives  the 
agent  the  advantage  of  conferring  with  individuals  and  firms  that 
have  had  varying  experiences  in  foreign  trade. 

COOPERATION    WrTH    OTHER    GOVERNMENT    DEPARTMENTS    AND    PRIVATE 

BUSINESS. 

The  efforts  of  the  Bureau  during  the  present  fiscal  year  have  been 
greatly  assisted  by  the  hearty  cooperation  of  various  Government 
bureaus,  leading  trade  associations  and  commercial  bodies,  the  trade 
and  general  press,  and  private  firms  and  individuals.  In  every  in- 
vestigation our  purpose  nas  been  to  lay  out  as  definite  a  piece  of  work 
as  possible  and  then  solicit  the  aid  of  all  public  and  private  agencies 
in  brining  our  activities  to  a  successful  completion. 

It  is  impossible  to  state  in  any  complete  way  the  specific  assistance 
accorded  us  by  the  executive  departments  of  the  Government.  The 
Department  of  State,  through  its  diplomatic  and  consular  officers, 
has  greatly  helped  in  foreign  countries.  The  United  States  Geolojgi- 
cal  Survey  prepared  and  corrected  certain  technical  examination 
papers.  The  Bureau  of  Mines  has  secured  interesting  and  valuable 
material  for  our  agents  investigating  natural  resources.  The  Bureau 
of  Standards  has  extended  the  use  of  its  staff  and  laboratory  facilities 
for  articles  of  foreign  manufacture  sent  us  by  our  field  investigators. 
The  Office  of  Markets  and  Rural  Organization,  of  the  Department  of 
Agriculture,  assisted  materially  in  the  investigation  of  South  Ameri- 
can markets  for  fruit,  and  the  Forest  Service,  of  the  same  depart- 
ment, helped  materially  w^ith  the  lumber  investigations.  This  co- 
ordination of  our  worK  with  other  Government  bureaus  has  ffiven 
our  investigations  a  standing  and  produced  results  that  would  not 
otherwise  1^  possible. 

Leading  associations  in  export  work,  notably  the  National  Associa- 
tion of  Manufacturers,  the  American  Manufacturers'  Exi>ort  Asso- 
ciation, the  National  Foreign  Trade  Council^  the  Philadelphia 
Commercial  Museum,  and  the  Pan  American  Union,  extended  to  the 
Bureau  their  hearty  cooperation.  Unusually  satisiactory  relations 
have  been  maintained  with  trade  associations  continuouslv  from  the 
inception  of  the  investigations.  Among  the  associations  that  deserve 
special  mention  are  the  following:  National  Lumber  Manufacturers' 
Association,  National  Implement  and  Vehicle  Association,  National 
Jewelers'  Board  of  Trade,  American  Pulp  and  Paper  Association, 
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Federation  of  Furniture  Manufacturers,  National  Association  of 
Steel  Furniture  Manufacturers,  National  A^ociation  of  Boot  and 
Leather  Manufacturers,  New  England  Shoe  and  Leather  Association, 
American  Cotton  Manufacturers'  Association,  National  Cotton  Manu- 
facturers' Association,  National  Wholesale  Grocers'  Association,  Na- 
tional Automobile  Chamber  of  Commerce,  American  Association  of 
Port  Authorities,  American  Hardware  Manufacturers'  Association, 
and  the  Association  of  National  Advertisers.  The  Chamber  of  Com- 
merce of  the  United  States  and  its  various  members  throughout  the 
United  States  have  also  aided  the  Bureau  greatly.  The  trade  and 
general  press  have  given  excellent  publicity  to  our  investigations, 
and  moreover  the  editors  of  several  trade  papers  have  given  much 
time  during  the  present  fiscal  year  in  suggesting  new  investigations, 
in  assisting  in  the  preparation  of  examination  questions,  and  in  the 

grading  of  examinations  in  accordance  with  the  requirements  of  the 
nited  States  Civil  Service  Commission.  A  leading  electrical  journal 
has  furnished  Special  Agent  Lundquist  with  the  list  of  their  sub- 
scribers in  the  Far  East,  which  may  be  used  in  several  cases  as  an 
opening  wedge  for  procuring  valuable  information. 

BECX)RD  OF  FIELD  INVESTIGATIONS. 

The  following  tables  present  a  complete  record  of  specific  trade 
investigations  and  general  economic  investigations  conducted  by  past 
and  present  field  agents  of  the  Bureau.  The  subject  of  the  investiga- 
tion, the  name  of  me  agent,  the  territory  studied,  and  the  fiscal  year 
or  years  of  the  investigation  are  stated  herewith. 

iNYESnOATIONS  OF  FOREION  MaBKETS  FOB  AMEUOAN  PbODUCTS  MAOE  BT  SPECIAL 

Agbhts  of  the  Bubeau  of  Fobeign  and  Domestic  Ck)MMEBGB. 

SPECIFIC  TRADE  INVESTIGATIONS. 


Sabjeot  of  loTwtigatioD. 

Agent. 

Eu- 
rope. 

Near 
East. 

Far 
East. 

Africa. 

Latin- 
Amer- 
ica. 

Aus- 
tralasia. 

Can- 
ada. 

United 
States. 

Agriealtural   imple- 

Dennis..... 
▼on  Mots.. 

1006 

1906 

1909 

1918-17 

Horns 

1918-17 

1917-18 

Ateohol,  denatured 

BooU  and  shoes 

Cnnipioii. . 
Butnutn  ^ . . 
Brock 

0  1914 
1907-13 

1912 

1913 

1908-10 
1916-17 

Boewortb». 
Shriver..... 

Norton 

Jones,  O.M. 
Ewli4 

1917-18 
1913 

1918-19 

1917 

Canned  Kooda 

ChemioSs  and  dyestufts 
Goal 

«1914 
<(1911 

1916-17 

1917-18 
1917-18 

Ctimtmrtion  matolaln 

i 

and  macblnery. 
Gotten  cooda 

Cdst 

1905 
1905 

" 

BnrriU 

Whittam... 

Clark 

Hauae 

OdeU 

Brooks. .... 

Smith. 



♦  1907 
1908 

«19ia 
1912 
1913 

1908 

1906 

1910-11 

1913 

1912 

n916-18 

1913 

'fmtiifia]  infftrnnentfl 

and  meters. 

1916-18 

IxindQnlst. 

Davis 

Tomer 



1917-18 

1918-19 

1917 

Flour 

iioe 

i909 

1911 
1916-17 
1917-18 

ffjjtt 

Fischer 

FiuDllure 

Everley.... 

•Compilation. 

»  Alao  aU  kinds  of  leather  goods. 

•Soothani  Europe. 

<  American  consul  at  nh^«ni««*«^  QumuKy,  on  detail  to  Department  of  Oommsfoe  aa  commercial  agent. 

'Engandoily. 
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iNYESnOATIONS  OF  FOBBIGN  MaSXETS  FOB  AHmOAN  PBODUOTB  MaDS  BT  SpBOIAL 

AoEiTTS  OF  THE  BuBEAU  OF  FoBEiQN  AifD  D01CB8TIC  OomoEBCE — CSontinuecL 
SPECIFIC  TRADE  INVESTIGATIONS —Continued. 


Sabjeot  6f  Inyestigfttion. 

Agent 

Eu- 
rope. 

Near 

East. 

Far 
East. 

Africa. 

Latin- 
Amer- 
ica. 

Aus- 
tralasia. 

Can- 
ada. 

United 
States. 

Hardware*............ 

Brill 

1915 

Williams... 

1918-19 

1917-18 

1917 

Iron  and  steel 

RSSthia:- 

1909 

Jewelry  and  sfl  verware. . 
Linen,  Jnte,  and  hemp.. 
Lnmbfr 

1917-18 

Clark 

Simmons... 

M914 
el91T-19 

19U-17 

1915-10 

Benson.  ^ . . . 

1916 

Brown 

Walker 

Oxholm.... 

Garden 

Alexander.. 

«il917-19 
n917-19 
/1917-19 
1909-10 



If  AAhtn^^  find  fnA/>hfnA 



tools.    ' 

19U-18 

1913- 

Massel 

1915-17 
1917 
1913 

Qrimshaw.. 

iiSS?^^!?fff:: 

Tharer..... 

jo^f.b. 

Brode. 

Thompson. 

Pepper 

BarxSt.... 

el919 
1910 
1914 

»1906 

"i9i6" 

1917-18 

Oilseed  products. 

Pottery 

^P?'-^??  prodwjts, 
and  printing  supplies. 

Railway    materials, 
equipment,  and  sup- 

Sui^ioal     Instruments 

1917-18 

1913 
1916-18 

RhMi 

1917-18 

1918-19 

1917 

Thayer.  ..,- 

and  supplies. 
Textiles... 

Tucker 

Wearing  appareL 

191^17 

1917-18 

Tucker 

#1918 

Woolen  goods 

Clart: 

MOOS 

GENERAL  BCONOiaC  INVESTIQATIONS. 


BanVfng  and  credits. . . . 

WoMb 

Hurley..... 

1912 

1914 
1916 

Lough 

Comnmtiial  laws 

Wolle 

Borchard... 

1913 

1910 

Commercial    organisa- 
tions,            e— " 

Wollte 

Brand 

1913 

A 1912 

Doonan .... 

<1913 

General  ^v^mfr^jf^i  f|>. 

Harris 

........ 

1916-17 
1917-18 
n9l7 
n917 
n917 
il917-18 

formation. 

Brand 

Brock 

Smith 

Thicker.. ... 

Investment  oppoftoni- 
ties. 

TTftlfl^y         , 

Ferrin 

ChertDgton. 

(dements... 

11919 

1917-18 

1918 

liarketfaig  methods  (ex- 

1917-18 

1917-19 

Nayigatton   laws   and 

}jones,Q.M. 
do 

•  1917 

/1916 

\1917 

1917 

merchant  shipping. 
Packing  (export)  .TT. . . . 

1917-18 
1917-18 

:::::do::,..; 

1917 

tion  fhoilities. 

Whltham.. 
Rutter 

<1919 

1917-18 

1918 

Tariff  systems 

1912 
•  1912 

Transportation  rates.... 

Sheridan... 

•  An  exhaustive  study  Of  the  markets  for  American  hardware  was  made  hy  the  oonunerdal  attach^  in 
their  respective  districts. 

»  United  Kingdom. 

«  Russia. 

tf  Southern  Europe. 

«  United  Kingdom,  Belgium,  Holland,  and  France. 

/  Scandinavian  oountriee. 

0  Chile;  also  working  in  coi^unction  with  commercial  attach^  la  other  Latin  American  ooontries. 
*East  and  Middle  West.  ^^ 

i  South  and  Pacific  coast. 
/Danish  West  Indies. 

*  Work  done  in  the  United  States. 

1  Russia. 

•Including  preliminary  week  in  United  Kingdom  and  Fnmoa. 
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TRADE  INVE8TI0ATI0NS. 
AQBICT7LTUBAL  IICPLBICBNTS  AND  MACHINKBT. 

As  a  result  of  the  interest  of  manufacturers  of  agricultural  ma- 
chinery and  implem^its,  expressed  through  the  National  Implement 
and  Vehicle  Association,  the  Bureau  started  two  investigations  in  the 
fiscal  year  1915  dealing  with  this  industry.  The  territories  selected 
were  South  Africa  and  Australia,  and  South  America. 

At  the  beginning  of  Uie  fiscal  year  1917  Conmiercial  A^nt  Juan 
Homs  was  continuing  his  South  African  investigation  and  was  sta- 
tioned at  Pretoria,  Transvaal.  American  farm  machinery,  he  found, 
was  well  adapted  for  South  African  farming  conditions.  South 
Africa  has  no  implement  factories,  and  its  entire  requirements  of 
about  $6,000,000  per  annum  are  imported.  Considerable  agricultural 
development  is  expected  within  the  next  few  years.  This  is  a  logical 
market  for  American  manufacturers.  The  South  African  negro 
labor,  moreover,  can  use  machinery.  From  South  Africa  Mr.  Homs 
went  to  Australia  and  New  Zealand.  These  two  countries  have 
numerous  agricultural  machinery  factories  with  an  aggregate  output 
estimated  at  $7,000,000  and  $1,200,000,  respectively.  American  ma- 
chinery is  weU  known. 

The  South  American  investimtion  conducted  by  Special  Agent 
Frank  H.  von  Motz  was  completed  satisfactorily  during  the  fiscal 
year.  Mr.  von  Motz  spent  the  greater  part  of  his  time  in  Brazil  and 
the  Biver  Plate  countries  and  found  conditions  in  these  countries 
auspicious  for  further  sales  of  American  agricultural  machinery.  He 
reported  that  the  unsettled  conditions  in  South  America,  together 
with  high  freight  i^ates  and  particularly  the  scarcity  of  ships,  have 
resulted  in  reducing  foreiffn  purchases  but  offer  good  opportunity 
for  future  sales  aiter  conditions  become  normal.  His  three  mono- 
graphs were  published  during  the  year,  namely^  Markets  for  Agri- 
cultural Implements  and  Machinery  in  Argentma,  Special  Agents 
Series  No.  125,  86  pages;  Markets  for  Agricultural  Implements  and 
Machinerv  in  Brazil,  Special  Agents  Series  No.  140,  59  pages;  and 
Maricets  for  Agricultural  Implements  and  Machinery  in  Chile  and 
Peru,  Special  Ag^its  Series  No.  142,  48  pa^es.  A  special  meeting 
of  the  foreign  sales  managers  committee  of  tne  National  Implement 
and  Vehicle  Association  was  held  in  Chicago  on  March  22  to  receive 
from  Mr.  von  Motz  the  latest  information  regarding  South  American 
conditions. 

CHEMICALS  AND  DTX8TUTF8. 

The  important  work  by  Dr.  Thomas  H.  Norton  was  continued 
during  the  year,  and  for  three  months  he  was  located  in  the  New 
York  customhouse.  During  the  late  summer  and  fall  months  of  1916 
his  work  was  lately  occupied  with  the  completion  and  details  of 
the  publication  oi  Special  A^nts  Series  No.  121,  entitled  "Artificial 
Dyestuffs  Used  in  the  United  States."  This  publication  had  an  im- 
portant influence  in  building  up  the  new  Ajnerican  coal-tar  color 
mdustry,  as  it  furnished  absolutely  essential  data  for  the  systematic 
development  of  the  new  industry. 
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COAL. 

Economists  are  agreed  that  England's  success  in  merchant  ship- 
ping may  be  attributed  in  part  to  the  fact  that  Welsh  coal  has 
always  been  available  for  return  cargoes.  The  United  States,  with 
its  large  importation  of  raw  materiids  from  Latin  American  coun- 
tries, is  in  virtually  the  same  position  as  Great  Britain,  and  in  view 
of  our  numerous  coal  resources,  the  Bureau  decided  to  make  a  special 
study  dealing  with  the  markets  of  Latin  America  for  this  product. 
Grosvenor  M.  Jones,  of  Cleveland,  Ohio,  was  selected  to  undertake 
this  work  and  in  connection  with  it  make  a  study  of  an  allied  subject, 
namely,  ports  and  transportation  facilities.  He  is  also  paying  espe- 
cial attention  to  fundamental  problems  underlying  packmg  and  gen- 
eral freight  handling. 

In  this  investigation  of  the  South  American  coal  markets  the  Bu- 
reau had  the  hearty  cooperation  of  the  fiureau  of  Mines,  which  has 
already  paid  considerable  attention  to  the  subject  and  has  published 
a  monograph  entitled  "United  States  Coal  Available  for  Export 
Trade,"  appearing  in  English,  Italian,  Portuguese,  and  Spanish. 
Arrangements  were  made  with  the  Bureau  of  Mines  whereby  Mr. 
Jones  was  furnished  with  as  many  copies  of  this  report  in  different 
languages  as  he  wished.  Mr.  Jones  was  in  Cuba  a  month ;  he  spent 
three  weeks  in  Panama ;  and  the  balance  of  the  year  he  was  in  Lima, 
Arequipa,  La  Paz,  and  Antofagasta. 

.  COTTON  GOODS. 

Balph  M.  Odell  continued  his  investigations  during  1917,  spending 
10  months  in  British  India.  The  balance  of  the  fiscal  year  was  spent 
conferring  with  members  of  the  American  Cotton  Manufacturers' 
Association^  the  National  Cotton  Manufacturers'  Association,  and 
private  individuals  interested  in  his  work.  During  the  year  five  of 
his  monographs  appeared,  namely,  Cotton  Goods  in  Dutch  East 
Indies,  Special  Agents  Series  No.  120,  55  pages;  Cotton  GKx)d8  in 
Ceylon,  Special  Agents  Series  No.  123,  39  pages;  Cotton  Goods  in 
British  India,  Part  I,  Madras  Presidency,  Special  Agents  Series 
No.  124,  50  pages;  Cotton  Goods  in  British  India,  Part  11,  Bengal 
Presidency,  Special  Agents  Series  No.  127,  88  pages;  and  Cotton 
Goods  in  British  India,  Part  III,  Burma,  Specitd  Agents  Series 
No.  138,  52  pages.  Part  IV  of  his  India  report,  dealing  with  the 
Bombay^  Presidency,  is  in  manuscript,  and  a  short  general  report 
summarizing  the  Indian  cotton-goods  markets  is  to  be  written.  Mr. 
Odell  was  remarkably  successful  in  paving  the  way  for  foreign  con- 
nections for  American  firms  and  in  presenting  just  the  information 
desired  for  important  but  comparatively  new  markets.  Large  sales 
of  American  goods  can  be  directly  traced  to  his  pioneer  work. 

OONSTBUCnON  MATERIALS  AND  ICACHnOEBT. 

W.  W.  Ewing,  an  engineer  of  standing,  is  reporting  on  markets 
of  South  America  for  construction  materials  and  machinery.  Tlie 
subjects  being  covered  are  construction  materials  with  especial  atten- 
tion to  cementing  materials,  clay  products,  steel  products,  cast  and 
ornamental  iron,  roofing  materials,  glass,  floor,  and  wall  finighing 
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materials,  paints,  asphalt,  wrought  iron,  steel  and  cast-iron  pipe, 
valves,  fittings  and  specials,  pluidbing  fixtures,  and  heating  installa- 
tions. With  reference  to  construction  machinery  and  equipment,  the 
investigation  includes  power  shovels,  compressors^  drills,  derricks 
and  hoisting  apparatus,  cableways,  pumps,  pile-driving  machinery, 
mechanical  mixers,  floating  equipment,  road-making  machinery,  and 
construction  tools.  Some  idea  of  the  field  that  this  investigation 
covers  is  indicated  by  our  cooperation  in  a  more  or  less  marked  de- 
^ee  with  38  trade  associations  and  scientific  societies.  Mr.  Ewing's 
itinerary  for  1917  covered  Cuba,  Panama,  Venezuela,  and  Colombia. 
Two  of  his  monographs  have  already  appeared,  Markets  for  Con- 
struction Materials  and  Machinery  in  Cuba,  Special  Agents  Series 
No.  139,  61  pages,  and  Markets  for  Construction  Materials  and  Ma- 
chinery in  Venezuela,  Special  Agents  Series  No.  144,  57  pages. 

ELECTBICAL    GOODS. 

Two  investigations  in  the  field  of  electrical  equipment,  machinery, 
and  supplies  were  conducted  during  the  year.  The  men  appointed 
for  this  work  were  P.  S.  Smith,  formerly  in  the  export  department 
of  one  of  the  largest  electrical  companies,  whose  investigation  of 
Latin  American  markets  started  in  the  previous  fiscal  year,  and  R.  A. 
Lundquist,  well  known  as  an  engineer  and  writer  on  power  trans- 
mission and  other  technical  subjects,  who  reported  in  August,  1916, 
for  Far  Eastern  work. 

Special  Agent  Smith  entered  the  Bureau's  employ  in  May,  1916, 
and  after  making  his  preliminary  trip,  he  sailed  in  company  with 
Special  Agents  Brock  and  Tucker  for  Cuba,  where  he  was  at  work  at 
the  beginning  of  the  fiscal  year.  Progress  in  this  investigation, 
which  involves  a  study  of  potential  water  power,  was  necessarily 
slow,  but  Mr.  Smith  was  able  to  cover  the  situation  in  Cuba,  Porto 
Rico,  and  the  west  coast  countries  of  South  America  (except  for  a 
little  extra  time  needed  in  Chile)  during  1917.  Two  mono^aphs 
have  appeared,  Electrical  Goods  in  Cuba,  Special  Agents  Series  No. 
128,  40  pages;  and  Electrical  Goods  in  Porto  Rico,  Special  Agents 
Series  No.  134, 16  pages. 

The  far  eastern  investigation  conducted  by  R.  A.  Lundquist  covers 
power-generating  equipment,  transmission  and  distribution  ma- 
terials and  equipment^,  motors  and  control  equipment,  electric  railway 
equipment  and  electric  locomotives,  combined  power  plants,  meters, 
lamps,  batteries  and  battery  plants,  telephone  and  telegrapn  equip- 
ment, wiring  supplies  and  electric  fixtures,  electric  ranges  and  other 
heating  appliances,  medical  and  dental  apparatus,  and  various  mis- 
cellaneous apparatus.  Mr.  Lundquist  spent  most  of  the  year  in  New 
2iealand,  Australia^nd  Japan.  According  to  his  tentative  itinerary, 
he  will  also  cover  China,  and  possibly  certain  other  Far  Eastern  ter- 
ritory. 

f^UITS. 

Our  nearness  to  South  America  suggested  the  value  of  more  con- 
crete information  regarding  those  markets  for  American  fruit.  An 
investigation  along  tnis  line  was  started  during  the  fiscal  year  1916 
under,  the  direction  of  Special  Agent  Walter  Fischer,  formerly  of 
the  Department  of  Agriculture,  who  studied  the  native  fruit  industry 
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in  Brazil,  Argentina,  Uruguay.  Paraguay,  Peru,  and  Chile,  and 
analyzed  the  conditions  there  underlying  foreign  trade  in  fresh  fruit. 
Afr.  Fischer  returned  to  the  United  States  in  June,  1916,  and  finished 
his  monograph,  which  appeared  as  Special  Agents  Series  No.  181, 
Sonth  American  Markets  for^Fresh  Fruits,  163  pa^es.  He  has  also 
pr(>tpared  a  brief  report  dealing  with  the  dried-fiuit  situation  in 
bouth  America. 

FUBNPrUBB. 

As  a  result  of  former  Special  Agent  Roger  E.  Simmons's  study  of 
lumber  markets  in  South  America  and  after  consultation  with  lead- 
ing trade  associations  in  the  furniture  trade,  the  Bureau  discovered 
that  there  was  considerable  interest  on  the  part  of  the  American  man- 
ufacturers in  the  possibilities  of  South  America  as  a  furniture  mar- 
ket Accordingly,  Harold  E.  Everley,  whp  was  for  three  years  su- 
perintendent of  the  furniture  factory  of  the  Brazilian  Government  at 
Porto  Alegre,  Brazil,  was  selected  to  make  an  investigation.  It  will 
coyer  the  most  important  kinds  of  house^  office,  school,  public- 
building,  and  certain  kinds  of  specialty  furmture.  Cooperation  was 
manifested  at  once  on  the  part  of  the  trade  associations,  and  Special 
Agent  Everley  was  successful  in  arranging  the  itinerai^r  of  his  pre- 
liminary trip  so  as  to  meet  as  many  members  as  possible  of  the 
Federation  of  Furniture  Manufacturers,  National  Association  of 
St-eel  Furniture  Manufacturers,  and  the  National  Home  Furniture 
Association. 

Two  important  local  associations  are  preparing  pamphlets  dealing 
with  the  American  furniture  industry,  printed  in  Spanish  and  Portu- 
guese, to  be  distributed  in  South  America  in  connection  with  this  in- 
vestigation. 

HABDWABB. 

The  Bureau  reports  on  the  hardware  markets  of  various  countries 
prepared  by  the  commercial  attachfe  met  with  such  a  hearty  response 
that  the  Bureau  decided  to  continue  this  work  and  appomt  a  field 
investigator  to  make  a  first-hand  study  of  the  markets  that  are  com- 
paratively unknown  at  the  present  time  in  South  Africa,  India,  and 
the  Near  East.  Charles  S.  Williams,  for  years  a  hardware  salesman, 
was  chosen  to  make  this  investigation.  He  reported  for  duty  in 
March  and  was  immediately  greatly  assisted  in  the  preparation  or  his 
work  through  the  cooperation  of  the  American  Hardware  Manufac- 
turers' Association.  The  hardware  trade  comprises  so  many  different 
lines  that  it  was  necessary  to  limit  clearly  the  scope  of  the  investiga- 
tion. As  tentatively  planned,  the  investigation  now  covers  in  a  gen- 
eral way  builders'  hardware,  plumbers'  hardware,  scales,  shelf  hard- 
ware, sawSj  files,  wrenches,  chains,  nuts  and  bolts,  and  screws.  On 
his  prelimmary  trip  Mr.  Williams  visited  the  hardware  centers 
of  the  United  States  and  had  the  advantage  of  the  discussion  at  an 
annual  meeting  of  the  American  Hardware  Manufacturers'  Associa- 
tion held  in  E^uston,  Tex. 

JSWELBT  AND  8ILV1BBWABB. 

There  has  been  for  some  time  marked  interest  on  the  part  of  trade 
associations  and  leading  firms  in  the  jewelry  trade  in  tiie  possibilities 
of  Latin  American  markets,  and  this  finally  resulted  in  the  appoint- 
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ment  of  Samuel  W.  Bosenthal  as  special  agent  to  make  a' study  of  the 
subject.  Mention  must  be  made  here  of  the  welcome  cooperation  of 
the  National  Jewelers'  Board  of  Trade,  which  has  contributed  both 
money  and  time  in  order  to  get  this  investigation  under  way.  The 
various  committees  of  the  National  Jewelers'  Board  of  Trade  held 
separate  conferences  with  Special  Aj^ent  Rosenthal  and  furnished 
him  with  valuable  information.  On  his  preliminary  trip,  upon  which 
he  was  engaged  at  the  close  of  the  fiscal  year,  other  trade  organiza- 
tions assisted  him  greatly. 

LUICBEB. 

During  the  fiscal  year  Special  Agent  Roger  E.  Simmons,  formerly 
of  the  Forest  Service,  who  had  completed  his  South  American  lumber 
investigation  during  the  last  fiscal  year,  was  on  leave  the  larger  part 
of  the  second  half  of  the  calendar  year  until  his  resignation  from  the 
service  on  December  18, 1916.  Mr.  Simmons  made  a  trip  to  the  far 
West  in  the  early  fall,  conferring  with  manufacturers  at  San  Fran- 
cisco, Spokane,  Seattle,  and  Portland,  Oreg.  He  was  also  able  to 
assist  firms  located  in  the  Middle  West.  The  results  of  the  South 
American  investigation  became  even  more  evident  during  the  present 
year.  Partly  due  to  his  missionary  work  in  South  America,  the  first 
shipment  of  redwood  staves  for  wood  pipe  was  made  irom  the 
United  States  early  in  1917.  Recommendations  made  by  Mr.  Sim- 
mons in  his  two  monographs,  namely.  Lumber  Markets  of  the  East 
Coast  of  South  America,  Special  Agents  Series  No.  112,  121  pages, 
and  Lumber  Markets  of  the  West  and  North  Coasts  of  South  Amer- 
ica, Special  Agents  Series  No.  117, 149  pages,  have  received  the  care- 
ful consideration  of  our  lumber  interests,  and  there  has  been  a  dis- 
tinct improvement  in  our  lumber  exports  to  the  east  coast  of  South 
America.  The  Bureau,  through  Special  Agent  Simmons,  was  of 
great  assistance  in  the  formation  of  the  Douglas  Fir  Export  &  Ex- 
ploitation Co.  Mr.  Simmons  has  been  the  secretary  of  the  Northern 
Hemlock  and  Hardwood  Manufacturers'  Association  at  Oshkosh, 
Wis.  As  the  result  of  the  examination  to  select  the  four  European 
lumber  trade  commissioners,  he  was  chosen  for  the  Russian  investi- 
gation, and  after  resigning  from  his  position  in  association  work,  he 
resumed  his  Government  work  on  April  80,  1917. 

LUHBEB-TRADE   COMMISSION. 

A  novel  form  of  cooperation  on  a  large  scale  between  the  Govern- 
ment and  one  of  the  most  important  industries  in  the  country  has 
been  started.  During  recent  years  the  lumber  industry  of  the  country 
has  been  in  an  unsatisfactory  condition.  Prices  have  been  unstable 
and  the  domestic  market  has  been  generally  demoralized.  At  the 
suggestion  of  prominent  lumbermen,  the  Forest  Service,  Federal 
Trade  Commission,  and  the  Bureau  of  Foreign  and  Domestic  Com- 
merce made  a  study  of  their  problems  and  reached  the  unanimous 
conclusion  that  the  increased  cultivation  of  foreign  markets  for  lum- 
ber would  prove  of  immense  aid  in  the  solution  of  their  problems  at 
home.  Accordingly,  these  three  Government  agencies  held  a  meet- 
ing in  Chicago  on  August  21,  1916,  at  which  .representatives  of  the 
leading  lumter  associations  were  present.  As  a  result  the  lumber- 
men decided  that  an  investigation  of  European  lumber  markets, 
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Sarticularly  with  reference  to  conditions  after  the  war,  would  be  of 
istinct  value.  The  importance  of  this  investigation  is  evident  from 
the  fact  that  European  countries  imported  annually  approximately 
$500,000,000  worth  of  wood  and  wood  products  before  the  war. 

Over  300  men  took  the  examinations  for  the  four  positions  and 
the  following  were  selected:  John  R.  Walker,  whose  territory  will 
be  the  United  Kingdom,  France,  Netherlands,  and  Switzerland: 
Nelson  C.  Brown,  who  will  cover  Spain,  Portugal,  Italy,  Greece,  ana 
northern  Africa ;  A.  H.  Oxholm.  who  will  confine  his  investisation 
to  the  study  of  the  resources  oi  Scandinavian  countries  and  Fin- 
land ;  and  Koger  E.  Simmons,  who  will  devote  his  attention  to  the 
timber  resources  of  Siberia  and  Russia  in  Europe  and  their  potential 
lumber  production  in  the  next  few  years  following  the  close  of  the 
war.  It  is  interesting  to  note  that  several  of  the  leading  lumber 
manufacturers  of  the  United  States  participated  in  the  examination 
as  sworn  examiners. 

The  members  of  the  lumber-trade  commission  commenced  their 
term  of  service  in  April,  and  after  conferences  with  the  various 
Bureau  officials  and  lumbermen  interested  in  this  investigation,  par- 
ticularly with  the  National  Association  of  Lumber  Manufacturers 
and  the  lumber  committee  of  the  Council  of  National  Defense,  the 
commissioners  started  on  a  two  months'  trip  through  the  country 
conferring  with  the  manufacturers  and  trade  associations  at  the 
important  centers  of  industry. 

The  lumber  commissioners  will  leave  the  United  States  early  in 
the  fiscal  year  1918,  and  it  is  probable  that  they  will  be  abroad  from 
12  to  15  months.  Upon  their  return  to  this  country  they  will  spend 
6  months  assisting  manufacturers  in  solving  their  export  problems. 

They  will  render  to  the  Bureau  full  reports,  which  will  be  bulle- 
tined to  the  various  trade  associations  that  have  contributed  so 
heartilj  toward  the  success  of  this  mission  and  without  whose  co- 
operation this  commission  could  not  have  existed. 

MACHINEST  AND  MACHINE  TOOLS. 

Special  Agent  J.  A.  Massel  arrived  in  the  United  States  from 
South  America  shortly  before  the  end  of  the  fiscal  year  1916.  He 
prepared  the  reports  on  the  markets  for  machinery  and  machine  tools 
m  Colombia  and  Venezuela.  These  reports  disclose  the  fact  that 
these  countries  are  interesting  at  the  present  timfe  but  offer  a  com- 
paratively small  field  for  American  manufacturers.  His  reports  are 
available  at  the  Bureau  in  manuscript  form.  Mr.  Massel  is  tiie 
writer  of  two  publications  of  the  Bureau,  namely.  Markets  for 
Machinery  and  Machine  Tools  in  Argentina,  Special  Agents  Series 
No.  116,  64  pages,  and  Markets  for  Machinery  and  Machine  Tools  in 
Peru,  Bolivia,  and  Chile,  Special  Agents  Series  No.  118,  88  pages. 
It  was  intended  that  Special  Agent  Massel  should  study  also  the 
Brazilian  markets  before  returning  to  this  country,  but  he  was  pre- 
vented by  serious  illness,  from  which  he  is  now  fully  recovered.  Mr. 
Massel's  assignment  with  the  Bureau  terminated  on  October  6,  when 
he  left  the  service.  The  Brazilian  investigation,  however,  was  recon- 
sidered in  the  latter. part  of  the  fiscal  year,  and  Dr.  Robert  Grim- 
shaw,  of  New  York,  a  man  of  considerable  business  and  engineermg 
experience  and  who  had  spent  20  years  abroad,  was  selected  to  under- 
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take  this  work.  Dr.  Grimshaw  was  in  the  Bureau  service  from  April 
2, 1917,  to  June  15, 1917,  and  during  this  time  conferred  with  manu- 
facturers and  merchants  on  this  investigation.  However,  because  of 
general  conditions  partly  caused  by  the  war,  the  Bureau  decided  to 
postpone  indefinitely  this  study  of  Brazil's  metal-working  machinery 
possibilities. 

ICOTOB  VEHICLES. 

The  automobile  industry,  which  has  built  up  such  a  striking 
domestic  business  in  a  few  years'  time,  is  now  figuring  prominently 
in  the  export  field.  Especially  since  the  outbreak  of  the  war  f  oreim 
orders  in  large  volume  have  been  streaming  in  to  practically  all  the 
companies  of  standing.  The  American  lower-pricea  cars  particularly 
have  a  promising  future  in  most  foreign  markets.  The  prospects  in 
the  Far  Eastern  territory  and  Kussia  seemed  to  the  Bureau  par- 
ticularly good,  and  Tom  O.  Jones  was  chosen  to  make  an  investiga- 
tion. He  will  make  a  study  of  pleasure  cars,  industrial  vehicles,  and 
accessories.  He  will  consider  the  possibilities  for  gasoline,  steam, 
and  electric  vehicles  and  will  visit  the  Far  Eastern  territory,  includ- 
ing Japan,  China,  Dutch  East  Indies,  South  Africa,  and  possibly 
Bussia.  While  in  New  York  he  conferred  with  the  members  of  the 
export  division  of  the  National  Automobile  Chamber  of  Commerce. 
Mr.  Jones  has  submitted  a  report  from  Hawaii,  and  on  June  80  was 
at  Yokohama. 

PAPER,  PAPER  PRODUCTS,  AND  PRINTING  MACHINERY. 

As  a  result  partly  of  the  interest  in  the  South  American  markets 
displayed  by  the  American  Pulp  and  Paper  Association,  the  Bureau 
made  plans  in  the  latter  part  of  the  fiscal  year  1916  to  send  a  repre- 
sentative to  South  America.  For  this  purpose  Robert  S.  Barrett, 
long  a  printer  and  publisher  in  Mexico  and  this  country,  was  selected. 
His  investigation  mcludes  news  print,  printing  and  writing  paper, 
building  and  wall  paper,  miscellaneous  paper  products,  prmting 
processes,  type,  composmg-room  equipment,  type  setting  and  casting 
machines,  bindery  equipment  and  binders'  cloth.  Mr.  Barrett  spent 
a  successful  two  months  in  this  country  conferring  with  presidents 
and  managers  of  firms  in  the  industry  and  discovered  that  tliey 
recognized  the  importance  of  export  trade  despite  the  then  rather 
high  prices  in  the  paper  industry  and  the  strong  domestic  demand. 

During  1917  Mr.  Barrett  studied  the  markets  of  Cuba,  Panama, 
Ecuador,  Peru,  Bolivia,  and  Chile.  His  investigation  has  proved 
particularly  timely  because  he  has  been  able  to  explain  to  foreign 
merchants  the  reasons  for  the  prevailing  high  prices  in  the  paper 
and  printing  industries.  The  benefits  irom  this  investigation  are 
expected  to  be  more  pronounced  after  conditions  become  more  normal 
thaii  at  the  present  time.  Markets  for  Paper,  Paper  Products,  and 
Machinery  in  Cuba  and  Panama,  Special  Agents  Series  No.  182,  44 
pages,  was  published  during  the  year,  as  was  Markets  for  Paper, 
Paper  Products,  and  Printmg  Machinery,  Special  Agents  Series 
No.  143. 

RAILWAY  EQUIPMENT,   MATERIAL,   AND   SUPPLIES. 

A  study  of  the  railway  conditions  in  far  eastern  coimtries, 
notablv  Australia,  New  Zealand,  China,  Japan,  and  India,  was  under- 
taken by  the  Bureau,  and  Frank  Rhea,  an  engineer  of  national  repu- 
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tation,  was  selected  for  the  work.  Commissioner  Rhea  reported  for 
duty  m  August,  1916,  and  after  a  careful  survey  of  the  foreign 
situation  it  was  decided  to  have  the  tentative  scope  of  the  investiga- 
tion include  the  following:  (1)  Railway  equipment  (motive  power 
of  all  kinds,  passenger  and  ireight  cars  of  all  kinds,  roadway  ma- 
chines, work  equipment,  wharf  and  dock  and  railway  shop  machinery, 
and  roadway  cars  and  tools) ;  (2)  railway  materials  (bridge  ma- 
terials, ties,  rails,  rail  fastenings,  frogs  and  switches,  building 
materials,  roadway  materials,  railway  signal  and  interlocker  ma- 
terials, telegraph  and  telephone  materials) ;  and  (3)  railway  sup- 
plies (repair  and  replacement  parts  for  permanent  way  and  all 
classes  of  equipment,  operating  supplies,  and  engineering  supplies 
and  tools). 

The  commissioner  spent  the  greater  part  of  the  year  in  New 
Zealand,  Australia,  the  Philippines,  China,  and  Japan.  In  order 
to  present  the  Australian  and  New  Zealand  situations  in  their  proper 
light  it  was  necessary  for  him  to  prepare  virtually  railway  hand- 
b^ks  of  these  countries.  This  is  a  task  never  before  undertaken,  and 
his  handbooks  on  these  two  countries  will  be  a  new  departure  in 
Government  studies. 

SHOES   AND  LEATHEK. 

Our  manufacturers  and  merchants  in  the  shoe  and  leather  trades 
have  expressed  so  keen  an  interest  in  securing  specific  information 
regarding  foreign  markets  that  the  Bureau. has  undertaken  two  in- 
vestigations, one  in  the  Far  East  and  one  in  Latin  America.  For  the 
former  Clarence  E.  Bosworth,  from  a  shoe  and  leather  trade  journal, 
was  selected  as  the  investigator,  and  he  has  planned  to  obtain  infor- 
mation relating  to  the  production,  use,  and  markets  for  raw  hides  and 
skins,  tanning  materials,  tanning  machinery,  finished  leather,  finished 
boots  and  shoes,  shoemaking  materials,  shoemaking  machinery, 
harness  leather,  and  finished  saddlery.  He  left  San  Francisco  m 
November,  1916,  and  has  spent  his  time  abroad  chiefly  in  New  Zea- 
land, Australia,  and  the  Philippines.  He  has  been  paying  especial 
attention  to  new  sources  of  supplies  for  leather  products,  hides,  and 
skins. 

The  Latin  American  investigation  was  undertaken  during  the 
fiscal  year  1916  by  Herman  G.  Brock,  a  regular  staff  man,  who  de- 
voted most  of  the  fiscal  year  1917  to  the  west  coast  countries  of  South 
America.  His  reports  on  Markets  for  Boots  and  Shoes  in  Cuba, 
Special  Agents  Series  No.  133,  46  pages,  and  Markets  for  Boots  and 
Shoes  in  Forto  Rico,  Special  Agents  Series  No.  135,  28  pages,  have 
been  printed.  His  reports  on  Fanama  and  Ecuador  appeared  in 
Commerce  Reports. 

TEXTILES. 

As  the  most  important  associations  in  the  textile  trades  expressed 
great  interest  in  the  Latin  American  markets,  an  investigation  was 
undertaken  with  W.  A.  Tucker,  formerly  a  mill  superintendent  and 
writer  on  textile  subjects,  in  charge.  He  sailed  in  May,  1916,  and 
during  1917  pursued  his  studies  in  the  West  Indies  and  the  west  coast 
of  South  America .  His  two  published  reports  on  Textiles  in  Cuba, 
Special  Agents  Series  No.  126,  56  pages,  and  Textiles  in  Porto  Rico 
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and  Jamaica,  Special  Agents  Series  No.  187,  81  pages,  are  ^ides  for 
American  exporters.  During  May  and  Jmie  he  extended  ms  stay  in 
Chile  in  order  to  complete  the  study  of  wearing-apparel  markets  in 
South  America. 

WSABmO    AFPASEL. 

The  investigation  of  South  American  markets  for  wearing  ap- 
parel, originaUy  planned  to  be  conducted  exclusively  by  our  com- 
mercial aUach^s,  was  finally  placed  under  the  supervision  of  Special 
Agents  Brock  and  Tucker.  This  plan  gives  a  uniformity  to  ihia 
investi^tion  which  would  not  otherwise  oe  possible  and  is  working 
out  satisfactorily. 

The  Far  Eastern  markets  for  American  wearing  apparel  have  been 
made  the  object  of  a  special  study  bj  Commercial  Agent  Stanhope 
Sams.  This  investigation  was  contmued  from  the  previous  fiscal 
year.  The  greater  part  of  his  time  during  1917  was  spent  in  the 
Federated  Malay  States  and  Straits  Settlements,  Dutch  East  Indies, 
and  Australia.  The  collection  of  samples  covering  the  Japanese, 
Straits  Settlements,  Dutch  East  Indies,  and  Australian  markets, 
which  are  now  on  exhibit  in  the  sample  room  at  the  New  York 
customhouse,  is  particularly  interesting.  The  monograph  submitted 
by  Mr.  Sams  during  the  year  was  Wearing  Apparel  in  Japan, 
Special  Agents  Series  No.  130, 184  pages. 

GENERAL  BC50N0MIC  INVESTIGATIONS. 
COMMEBCIAL  HANDBOOKS. 

Garrard  Hariis  had  practically  completed  his  travel  in  the  West 
Indies  during  the  fiscal  year  1916  in  connection  with  the  preparation 
of  the  commercial  handbook  on  these  various  islands.  At  the  begin- 
ning of  the  fiscal  year  1917  he  was  at  La  Guayra,  and  after  spen£ng 
a  brief  time  at  Trinidad  and  Tobago  returned  to  this  country.  Mr. 
Harris,  in  his  monograph  of  over  800  pages,  entitled  "  West  Indies 
as  an  Export  Field,"  Special  Agents  Series  No.  lil,  covers  commercial 
and  industrial  conditions  in  Porto  Rico,  Jamaica,  Santa  Domingo, 
Barbados,  Trinidad,  Tobago,  Haiti,  and  lesser  islands.  Mr.  Harris 
is  also  the  writer  of  Central  America  as  an  Export  Field,  Special 
Agents  Series  No.  113,  229  pages. 

because  of  the  interest  of  the  United  States  in  the  islands  com- 
prising the  Danish  West  Indies  group.  Special  Agents  Brock,  Smith, 
and  lacker,  at  that  time  stationed  at  San  Juan  on  their  respective 
investigations,  were  detailed  by  cable  to  proceed  to  lliese  islands  and 
make  a  report,  to  be  published  in  the  form  of  a  handbook.  They 
spent  approximately  a  month  at  St.  Thomas,  St.  Croix,  and  St.  Johns. 
Special  Agent  Tucker  returned  to  St.  Thomas  on  October  12  in  order 
to  get  supplementary  information  on  the  recent  hurricane.  Dani^ 
West  Indies,  Their  Kesources  and  Commercial  Importance,  Si>ecial 
Agents  Series  No.  129,  68  pages,  treats  of  the  following  subjects: 
Geographical  characteristics,  government  and  education,  public 
works  and  transportation,  agriculture  and  allied  industries,  nuneral 
resources,  manufacturing  industries,  business  conditions,  foreign 
trade,  market  for  boots  and  shoes,  market  for  electrical  goodis,  market 
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for  textiles,  and  the  hurricane  of  October  9.  This  report  also  de- 
scribes in  detail  electrical  and  textile  samples  which  are  on  display 
at  the  exhibit  room  of  the  Bureau  at  the  New  York  customhouse. 
The  monograph  was  timely  and  appeared  over  a  month  before 
March  31,  the  date  upon  which  the  United  States  formally  took  pos- 
session of  the  Danish  West  Indies  islands.  The  demand  for  this  pub- 
lication was  instantaneous,  and  up  to  April  27,  1917,  8,221  copies 
were  sold. 

E.  A.  Brand,  first  assistant  chief  of  the  Bureau  until  shortly  before 
taking  up  his  work  as  an  investigator  in  the  division  of  commercial 
agente,  left  for  South  America  in  April  for  a  several  months'  trip. 
He  has  devoted  his  time  equally  between  the  west  coast  and  the  east 
coast  of  South  America  and  is  preparing  commercial  information 
relating  to  transportation  facilities  and  living  conditions  in  certain 
South  American  countries. 

EZPOBT  MASKETINO  METHODS. 

There  is  a  great  scarcity  of  information  regarding  methods  of  dis- 
tribution in  the  export  trade.  The  Bureau  has  recognized  the  distinct 
need  of  studying  this  exceedingly  important  phase  of  our  foreign 
trade^  and  early  in  the  fall  of  1916  sent  out  a  carefully  prepared 
questionnaire  to  the  district  offices  and  the  commercial  attach^  on 
tnis  subject.  Pertinent  information  was  procured,  but  it  was  decided 
that  in  order  to  make  any  real  coordinated  comprehensive  investiga- 
tion it  was  necessary  to  secure  the  services  of  a  specialist  who  would 
give  this  matter  his  entire  attention.  Prof.  Paul  T.  Cherington,  of 
the  Harvard  Graduate  School  of  Business  Administration,  was 
selected  for  the  work,  and  he  reported  for  duty  in  June,  1917.  This 
study  is  undertaken  without  any  prejudice  in  favor  of ,  or  opposed  to, 
any  given  merchandising  method  or  methods  and  without  any  precon- 
ceived ideas  about  the  value  of  any  of  these  methods  under  various 
circumstances.    Each  fact  will  be  tested  and  given  full  weight 

EXPORT  PACKINO. 

The  Bureau  decided  on  a  special  study  of  the  best  methods  of 
packing  for  export,  not  because  our  exporters  were  less  proficient  in 
this  regard  than  the  exporters  of  anv  other  country,  but  b^^use  it 
seemed  desirable  to  consider  carefully  the  relation  of  pacidng  to 
export  trade;  also  to  investigate  any  innovations  that  might  prove  a 
boon  to  our  merchants  if  generally  known.  With  this  subject  in 
mind,  Grosvenor  M.  Jones,  who  is  also  conducting  investigations 
on  coal  and  ports  and  transportation  facilities,  visited  numerous 
manufacturing  plants  in  New  York,  Pittsburgh,  Cleveland,  Buffalo, 
Bochester,  Utica,  and  other  important  business  centers.  He  inter- 
viewed persons  connected  with  export  commission  houses,  forward- 
ing agencies,  trade  associations,  manufacturers'  representatives,  and 
others  with  reference  to  their  experience — successes  and  failures  and 
general  difficulties — ^in  packing  goods  for  export  shipment.  As  the 
result  of  these  interviews  he  was  able  to  secure  practical  and  useful 
data  as  to  good  packing  methods,  and  he  was  enabled  thereby  to 
plan  the  scope  of  the  technical  side  of  this  investigation.  His  report 
as  to  essentials  was  practically  completed  before  leaving  this  country, 
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but  owing  to  his  travel  in  South  America  he  will  be  enabled  to  make 
interesting  observations  regarding  the  handling  of  cargoes  and  the 
manner  in  which  the  freight  of  all  countries  arrives  at  its  destination. 

INVESTMENT   OPPOBTUNITIES. 

Two  important  investi^tions  were  started  during  the  year  relating 
to  investment  opportunities.  One  of  these  is  conducted  by  Special 
Agent  Halsey,  financial  statistics  author  of  numerous  publications  on 
South  America,  and  is  devoted  to  South  and  Central  America,  and 
tJie  other,  dealing  with  the  Far  East,  is  in  the  hands  of  Trade  Com- 
missioner A.  W.  Ferrin,  formerly  editor  of  a  financial  magazine.  The 
scope  of  these  investigations  is  broad,  and  it  is  difficult  to  map  out 
the  work  with  any  exactness.  Briefly,  the  reports  should  include  a 
short  comprehensive  survey-  of  underlying  conditions,  which  would 
serve  as  an  introduction ;  Government,  State,  and  municipal  securities 
and  finances;  railway  companies;  public  utilities;  industrial  com- 
panies ;  land,  mining,  oil,  agricultural,  timber  resources,  plantations, 
etc. ;  banking  and  insurance. 

In  carrying  out  the  South  American  investigation  it  was  decided 
that  Mr.  HaTsey  should  visit  Europe  (England  and  France)  pre- 
liminary to  marking  the  necessary  trip  to  South  America.  As  is 
generally  fcuown.  Great  Britain  and  France  have  long  been  the  most 
important  factors  in  the  South  American  investment  field,  these 
countries  having  placed,  it  is  estimated,  over  $5,000,000,000  and 
$2,000,000,000,  respectively,  in  Latin  American  securities  and  enter- 
prises. A  majority  of  the  important  companies,  under  British  and 
Frendi  control,  operating  in  Latin  America  were  visited  by  Mr. 
Halsey  and  a  large  number  of  reports  and  other  official  documents 
obtained,  likewise  a  vast  amount  oi  information  was  gathered  through 
conferences  and  studies. 

He  then  visited  Cuba,  where,  owing  to  disturbances,  but  little 
could  be  accomplished.  Jamaica,  Panama,  Central  America,  Peru, 
Bolivia,  Chile,  Argentina,  Uruguay,  and  Brazil  were  then  visited  in 
the  order  named.  In  these  countries  Mr.  Halsey  was  able  to  largely 
verify  by  personal  observation  the  information  already  obtained  in 
Europe,  also  to  secure  detailed  information  concerning  Government 
securities  and  finances  and  municipal  securities.  A  number  of  enter- 
prises not  controlled  in  Europe  were  also  investigated,  and  a  large 
amount  of  data  concerning  mineSj  public  utilities,  etc.,  obtained. 
After  leaving  Brazil  Mr.  Halsey  visited  Barbados  and  the  Windward 
and  Leeward  Islands,  where  he  studied  opportunities  in  sugar  plan- 
tations, sugar  factories,  etc. 

For  the  investigation  of  investment  opportunities  in  the  Far  East, 
the  Bureau  appointed  as  trade  commissioner  Augustin  W.  Ferrin. 
He  sailed  in  May,  1917,  and  intends  to  cover  Japan  and  China  and 
possibly  certain  other  Far  Eastern  fields. 

ICINEBiX  BE80T7BCES. 

One  of  the  most  technical  investigations  initiated  by  the  Bureau 
was  started  during  the  present  fiscal  year  when  J.  Morgan  Clements 
was  appointed  to  make  a  study  of  mineral  resources  in  the  Far  East. 
This  investigation  may  be  looked  at  from  many  angles.    The  tenta- 
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tive  scope  of  this  investigation  coveVs  the  following  subjects:  (1)  A 
reconnoissance  of  the  mineral  districts  in  each  country  examined, 
and  the  preparation  of  a  map  showing  distribution  of  the  various 
districts,  and  in  each  case  a  statement  of  the  general  physical  condi- 
tions which  will  guide  our  investors  in  sendmg  out  their  own  men 
for  more  intensive  studies;  (2)  a  study  of  the  mining  laws  and  con- 
ditions which  make  for  or  against  security  of  investment  and  other 
fundamental  factors  which  determine  the  investment  of  capital  in 
mining  enterprises;  (3)  a  study  of  the  trade  conditions,  transporta- 
tion facilities,  etc.,  which  determine  why  raw  materials — ^in  this  case 
ores — ^go  from  the  Far  East  to  Europe  or  Japan  rather  than  to  the 
United  States;  (4)  a  study  of  the  operating  mines  and  smelters,  with 
a  view  to  aiding  in  the  introduction  of  American  mining  machinerv 
and  other  supplies  by  informing  American  manufacturers^  through 
the  Department  of  Commerce,  of  opportunities  for  sellmg  their 
machinery. 

Trade  Commissioner  Clements  made  his  first  stop  in  Japan.  His 
itinerary  as  tentatively  decided  on  included  Japan,  Chosen,  China, 
Indo-China,  Siam,  the  Dutch  East  Indies,  the  Straits  Settlements, 
Burma,  east  India,  and  west  India. 

POSTS  AND  TRANSPORTATION  FACILniES. 

The  Bureau  began,  in  19i7,  two  investigations  of  ports  and  trans-, 
portation  facilities,  one  dealing  with  the  Far  East  and  the  other 
with  Latin  America.  The  investigations  cover  ports  and  their  equip- 
ment, railways,  canal  and  river  navigation,  and  also  information  in 
regard  to  road  conditions.  The  studies  are  aimed  U)  to  provide  the 
shipowners  or  operators  and  those  interested  in  loreign  trade  full 
and  reliable  information  in  regard  to  the  port  and  transportation 
facilities  of  the  countries  named;  the  data  furnished  to  be  such  that 
the  shipper  may  determine  the  ports  through  which  he  can  most 
advantageously  reach  certain  territories;  also  the  best  routing  from 
there  on  to  destination;  (2)  to  present  the  needed  and  proposed  port, 
railway,  electric  railway,  canal,  and  river  navigation  extensions  and 
improvements,  particularly  in  China  and  Asiatic  Bussia,  with  the 
view  of  indicating  opportunities  for  American  investors,  engineers, 
contractors,  manufacturers,  and  dealers  in  port,  railway,  and  con- 
struction and  equipment  appliances;  matters  relating  to  docks  and 
warehouse  construction;  cold-storage  warehouses;  coal,  ore,  and 
grain-handling  equipment;  general  freight-handling  facilities;  steam 
and  electric  railway  construction  and  equipment,  terminal  buildings, 
etc.,  will  be  given  special  attention;  (8)  to  present  data  and  sugges- 
tions of  a  reference  value  to  port  authorities,  engineers,  and  trans- 
portation men  generally. 

The  investigation  of  conditions  in  the  Orient  is  being  undertaken 
by  Paul  P.  A^itham,  while  that  of  Latin  American  conditions  is  in 
the  hands  of  Grosvenor  M.  Jones. 

The  pilotage  laws  of  the  several  States  were  made  the  object  of  a 
special  study  by  Special  Agent  Jones  during  the  fall  of  1916.  This 
involved  an  analysis  of  the  statutes  and  regulations  in  force  in  these 
States  which  have  legislation  on  the  subject.  The  comparison  of 
the  various  laws  and  regulations,  which  it  is  believed  had  never  been 
made  in  any  official  report,  brings  out  in  an  effective  nonargumenta- 
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tive  way  the  antiquated  character  and  the  unfair  and  discriminating 
nature  of  the  laws  of  several  of  the  States,  as  well  as  the  almost  total 
lack  of  Government  control  of  pilot  associations  in  many  States. 

FLANS  FOR  THE  FISCAL  YEAR  1918. 

Of  the  investigations  in  progress  at  the  close  of  the  fiscal  year  1917 
the  following  will  undoubtedly  be  completed  within  the  ensuing  12 
months:  Far  eastern  investigations,  agricultural  implements,  cotton 
goods  and  wearing  apparel;  Latin  American  investigations,  boots 
and  shoes,  electrical  goods,  textiles,  investment  opportunities,  special 
travel  studies,  paper,  paper  products,  and  printmg  supplies.  The 
other  investigations  will  proceed  generally  according  to  the  plans 
as  originally  mapped  out,  except,  of  course,  as  changing  conditions 
may  make  changes  advisable. 

The  conditions  of  travel  are  becoming  increasingly  uncertain  and 
many  delicate  problems  have  grown  out  of  the  war.  During  the 
coming  year,  however,  it  is  hoped  that  new  investigations  may  be 
started,  particularly  to  the  Far  East  and  certain  parts  of  Europe 
Among  investigations  under  consideration  are  the  following:  Con- 
struction materials  and  machinery  in  the  Far  East,  mineral  resources 
of  Russia,  machine  tools  in  Russia,  fibers,  vegetable  and  textile 
grasses  and  their  manufactures,  and  a  general  study  of  commercial 
laws  and  customs.  European  investigations  will  be  concerned  chiefly 
with  reconstruction  problems.  The  praiseworthy  work  of  the  United 
States  Forest  Service,  American  Red  Cross,  and  other  Government 
agencies  in  France  shows  the  possibilities  for  extending  the  activities 
of  the  Bureau  to  stricken  countries. 

The  Bureau  has  had  a  good  many  agents  in  Latin  America,  but 
among  the  subjects  upon  which  our  information  regarding  South 
America  is  meager  may  be  mentioned  the  following :  Chemicals  and 
drugs;  mercantile  equipment  and  supplies  for  offices,  banks,  and 
stores ;  and  vehicles  of  all  kinds.  When  the  time  is  ripe  the  Bureau 
should  make  special  studies  of  the  commercial  and  industrial  condi- 
tions in  Mexico. 

The  only  new  investigation  definitely  decided  upon  for  the  coming 
fiscal  year  is  the  advertising  methods  of  South  America.  J.  W. 
Sanger  was  selected  to  undertake  this  investigation  and  instructed  to 
report  for  duty  during  July,  1917. 

The  Bureau  feels  the  need  of  more  investigations  relating  to  our 
domestic  trade.  Among  the  subjects  that  may  warrant  special  study 
are  warehousing  and  general  storage  facilities  and  specific  researcn 
into  problems  oi  factory  management  and  maFketing  methods. 

DISTRICT  OFFICES. 

District  offices  of  the  Bureau  have  been  maintained  during  the 
entire  fiscal  year  at  New  York,  Boston,  Chicago,  St  Louis,  New 
Orleans,  San  Francisco,  and  Seattle.  One  office — in  Atlanta — was 
closed  during  the  year. 

FACILITIBS  AVAILABLE  TO  AMERICAN  EXPORTERS. 

These  offices  have  on  file  the  principal  trade  directories  of  the 
world,  a  complete  set  of  the  publications  of  the  Bureau,  and  many 
journals  devoted  to  the  development  of  foreign  commerce.    They 


Digitized  by 


Google 


332  KEPOBTS  OF   THE  DEPARTMENT  OF  COMMEBOE. 

have  also  the  addresses  of  foreign  merchants  whose  inquiries  regard- 
ing trade  connections  with  American  merchants  are  published  in 
Commerce  Reports  under  the  heading  of  "  Foreign  trade  oppor- 
tunities." Consequently  the  manufacturer  or  exporter  in  a  distant 
part  of  the  country  is  able  to  obtain  these  addresses  immediately  and 
IS  not  subject  to  the  delay  that  would  be  occasioned  if  he  had  to  write 
to  Washington  for  this  information.  Special  lists  of  merchants  in 
foreign  countries  are  being  constantly  forwarded  to  the  district 
oflSces  and  are  kept  on  file  lor  the  information  of  all  persons  having 
a  legitimate  interest  in  the  data.  Many  items  that  are  of  interest 
to  only  a  few  houses  are  not  published  in  Commerce  Reports  or  the 
other  publications  of  the  Bureau,  but  are  sent  to  the  district  offices, 
which  promptly  bring  them  to  the  immediate  attention  of  dealers 
or  investors.  Likewise  many  reports  from  consular  officers  that  are 
not  printed  are  sent  to  the  district  offices  in  manuscript  form  so  that 
they  may  be  consulted  by  houses  that  manufacture  the  articles  dis- 
cussed. Samples  of  merchandise  of  all  kinds  collected  by  the  special 
agents  of  the  Bureau  investigating  markets  in  foreign  countries  or 
transmitted  by  consular  officers  are  circulated  among  the  district 
offices  in  order  that  American  manufacturers  may  have  an  oppor- 
tunity to  become  acquainted  with  the  prevailing  styles  that  are  likely 
to  be  in  demand  in  markets  abroad. 

An  important  function  of  a  district  office  is  to  furnish  a  place 
which  the  commercial  attaches,  commercial  agents,  trade  commis- 
sioners, and  special  agents  of  the  Bureau,  American  consular  officers 
in  the  United  States  on  leave  of  absence,  and  foreign  buyers  may 
use  as  headquarters  in  obtaining  information  regarduiff  trade  con- 
ditions in  the  United  States  or  in  disseminating  data  regard- 
ing opportunities  for  American  trade  abroad.  The  commercial 
agents  m  charge  of  the  district  offices  know  the  manufacturers  and 
exporters  in  their  districts.  Before  the  commercial  attach^  and 
special  agents  of  the  Bureau  leave  the  United  States  they  generally 
make  a  tour  to  the  principal  manufacturing  centers  that  have  an 
interest  in  the  country  to  wnich  they  are  assigned  or  in  the  products 
which  they  are  to  investigate.  On  their  return  they  generally  make 
a  similar  trip  in  order  to  advise  manufacturers  regarding  the  special 
conditions  in  foreign  markets  that  can  not  well  be  explained  m  the 
printed  reports.  In  this  work  the  services  of  the  district  offices  are 
invaluable,  as  the  commercial  agents  in  charge  arrange  for  the  neces- 
sary conferences  and  place  the  visitors  in  touch  with  the  principal 
manufacturers  with  a  minimum  loss  of  time  and  effort.  American 
consular  officers  traveling  in  this  country  make  their  headquarters  at 
the  district  offices  and  are  able  to  give  valuable  advice  to  American 
manufacturers.  Foreign  buyers  seeking  connections  in  this  country 
have  been  especially  appreciative  of  the  facilities  and  assistance  of 
the  district  offices.  The  attention  shown  to  foreign  buyers  by  the 
district  offices  has  been  one  more  modest  factor  in  stimulating  the 
foreign  trade  of  the  United  States. 

WAR  WORK  IN  THE  DISTRICT  OFFIGBS. 

Bight  at  the  close  of  the  fiscal  year  an  arrangement  was  made 
whereby  the  district  offices  were  to  assist  in  licensing  such  com- 
modities as  are  placed  on  the  controlled  list  by  presidential  procla- 
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mation.  This  is  war  work  of  an  important  character.  It  was  clear 
that  it  would  interfere  with  the  ordinary  routine  of  the  branch 
offices  for  a  few  weeks  at  least,  but  there  was  no  doubt  of  the  value 
of  the  assistance  that  could  be  rendered  through  this  arrangement. 

BDUCATIONAIi  WORK. 

The  work  of  the  district  office  is  partly  educational  in  so  far  as  it 
consists  in  the  diffusion  of  knowledge  regarding  trade  conditions  and 
trade  opportunities.  In  most  of  the  district  offices  the  commercial 
agents  give  some  academic  work  on  foreign  trade  of  a  distinctly 
didactic  character.  In  some  cities  the  commercial  agents  are  in 
charge  of  the  foreign-trade  courses  given  by  established  institutions 
of  learning.  Lectures  are  given  to  students,  who  are  also  encouraged 
to  become  familiar  with  the  practical  questions  that  arise  in  connec- 
tion with  the  work  of  the  office.  In  some  cities  the  commercial  agents 
are  forming  study  clubs  of  business  men  and  their  clerks  for  the 

S»urp>ose  of  obtaining  a  better  knowledge  of  the  conditions  affecting 
oreign  trade.  The  greater  part  of  this  work  is  carried  on  in  the 
evening,  and  it  is  gratifying  to  note  that  the  commercial  agents  have 
assum^  this  extra  burden  enthusiastically  in  order  to  promote  the 
development  of  foreign  trade.  The  commercial  agents  m  charge  of 
the  district  offices  watch  the  newspapers  of  their  districts  and  are 
always  ready  to  give  authoritative  information  on  questions  that  are 
of  interest  to  the  public.  The  educational  work  of  the  district  office 
is  by  no  means  the  least  important  of  its  activities. 

EXTENSION  OF  THE  WORK. 

The  work  of  the  district  offices  may  profitably  be  extended  in 
certain  directions  when  more-  funds  are  available.  In  most  of  the 
offices  the  force  consists  of  the  commercial  agent  in  charge  and  one 
clerk;  two  offices  have  two  clerks,  and  only  one  office  (New  York) 
has  more  than  two.  This  arrangement  does  not  allow  the  agent  in 
charge  to  travel  to  the  other  cities  in  his  district  as  frequently  as 
would  be  desirable  in  order  to  interview  and  address  interested  manu- 
facturers and  promote  public  interest  in  the  development  of  forei^ 
trade.  The  work  of  this  kind  already  done  has  proved  worth  while 
and  has  been  appreciated.  The  Bureau  should  be  excepted  from  the 
law  which  prohiTbits  the  expenditure  of  public  mone^  tor  attendance 
at  meetings  and  conventions.  Attendance  at  conventions  is  valuable, 
not  only  for  the  information  our  representatives  can  impart  to  the 
business  men  present  but  also  for  our  men  to  acquire  the  point  of 
view  of  industry  in  general.  Business  men  find  their  trade  conven- 
tions of  great  importance  in  the  development  of  their  business,  and 
it  seems  advisable  for  the  Bureau  thus  to  keep  in  close  touch  with  the 
interests  it  is  organized  to  serve. 

The  present  allowance  for  hotel  and  subsistence  for  men  away 
from  their  station  is  $4  a  dajr.  Authorization  should  be  given  to  raise 
this  to  $5  a  day  for  travel  in  the  United  States,  as  so  much  of  the 
work  is  carried  on  in  large  cities  where  it  is  impossible  at  present  for 
the  traveling  agent  to  obtain  suitable  accommodations  and  meals 
for  $4. 
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CHANGES  DURING  THE  TEAR. 

There  have  been  more  changes  than  usual  during  the  past  fiscal 
year  in  the  personnel  of  the  commercial  agents  in  charge  of  district 
oflSces.  This  has  been  owing  largely  to  resignations  in  order  to  accept 
better  paying  positions.  It  is  always  a  source  of  regret  to  lose  the 
services  of  an  efficient  and  well-trained  employee,  but  it  is  a  tribute 
to  the  practical  assistance  being  rendered  by  the  Bureau  when  mem- 
bers of  our  staff  are  in  demand  for  service  in  business  concerns. 

During  the  entire  year  the  San  Francisco  and  Seattle  offices  have 
been  in  charge  of  E.  G.  Babbitt  and  W.  B.  Henderson,  respectively. 
The  New  York  office  was  in  charge  of  D.  E.  Casey  until  September 
1,  when  he  was  transferred  to  the  Washington  office  of  the  Bureau; 
E.  M.  Dillon  was  in  charge  until  March  31,  when  he  resigned  to 
accept  private  employment;  D.  E.  Casey  again  took  charge  of  the 
New  York  office  on  April  7,  and  was  in  charge  at  the  end  of  the  fiscal 
year.  The  Chicago  office  was  temporarily  in  charge  of  P.  M.  La  Eose 
until  August  1,  when  he  was  succeeded  by  N.  L.  Anderson ;  on  April 
24  Mr.  j^derson  was  assimed  to  a  position  in  the  New  York  office 
and  was  succeeded  by  G.  W.  Doonan.  The  St.  Louis  office  was  in 
charge  of  Mr.  Doonan  until  April  24,  when  he  was  placed  in  charge 
of  the  Chicago  office;  after  April  24  the  St.  Louis  office  was  tem- 
porarily in  charge  of  T.  L.  Gaiikel.  The  Boston  office  was  in  charge 
of  W.  A.  Graham  Clark  imtil  June  11,  when  he  resigned  to  take  a 
position  on  the  Tariff  Board;  he  was  succeeded  by  Ansel  R.  Clark, 
previously  in  charge  of  the  cooperative  office  maintained  by  the 
chamber  of  commerce  of  Portland,  Oreg.  The  New  Orleans  office 
was  in  charge  of  J.  F.  Ferguson  until  September  1,  when  he  was 
transferred  to  the  Washington  office;  E.  E.  Judd  was  in  charge  of 
the  office  until  April  16,  when  he  was  put  in  charge  of  the  sample 
room  at  New  York;  Garrard  Harris  was  in  charge  until  May  3, 
when  he  resigned  to  take  a  position  with  the  Committee  on  Public 
Lif ormation ;  Mr.  Ferguson  was  again  in  charge  of  the  office  at  the 
end  of  the  fiscal  year. 

COOPERATIVE  OFnCBS. 

Cooperative  offices  are  now  maintained  by  the  chambers  of  com- 
merce in  Philadelphia,  Cincinnati,  Cleveland,  Portland  (Oreg.),  and 
Los  Angeles,  by  the  Greater  Dayton  Association,  and  by  the  Southern 
Railway  at  Chattanooga,  and  the  Cincinnati,  New  Orleans  &  Texas 
Pacific  Railway  at  Cincinnati.  During  the  year  the  offices  at  Dayton 
and  Portland  were  established  and  an  office  at  Detroit  was  discon- 
tinued. The  cooperative  offices  work  along  the  same  line  as  the  dis- 
trict offices,  but  their  activities  are  confined  to  the  city  in  which  they 
are  located  and  the  immediate  vicinity.  The  cooperative  offices  re- 
ceive the  same  material  from  the  Bureau  as  the  district  offices,  and 
are  expected  to  do  the  same  work  in  looking  after  foreign  buyers, 
in  arranging  for  visits  by  Bureau  officials  and  consuls,  and  in  giving 
advice  and  information  to  manufacturers  seeking  markets  abroad. 
The  cooperative  offices  are  established  with  the  understanding  that 
one  man  will  devote  all  his  time  to  foreign-trade  work,  and  that  the 
office  will  be  open  to  any  American  concern  in  the  particular  com- 
munities.   The  salary  of  this  man  is  paid  by  the  local  organization, 
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but  the  man  in  charge  must  have  training  and  experience  that  are 
satisfactory  to  the  Bureau. 

SAMPLE  ROOM. 

During  the  last  year  the  sample  room  in  the  New  York  custom- 
house was  equipped  with  tables  and  display  frames  sufficient  to  allow 
the  displaying  at  one  time  of  several  hundred  samples.  The  collec- 
tions 01  hardware  forwarded  in  connection  with  the  series  of  reports 
on  forei^  hardware  markets  issued  by  the  Bureau  have  been  on 
display  smce  late  in  the  fall  of  1916,  and  have  constituted  the  major 
part  of  the  exhibits  in  this  room. 

There  have  also  been  received  and  placed  on  display  extensive 
collections  of  cotton  goods  from  British  India,  China,  Java,  Straits 
Settlements,  Cuba,  and  the  Danish  West  Indies;  electrical  goods 
from  New  Zealand ;  wearing  apparel  from  China,  Java,  Philippines, 
Chosen,  Japan,  Siberia,  Straits  Settlements,  and  Federated  Malay 
States;  boots  and  shoes  from  Australia;  and  paper  and  stationery 
goods  from  South  America.  All  of  these  collections  consist  of 
samples  sent  in  by  the  Bureau's  special  agents  in  connection  with 
their  reports  on  foreign  markets  for  American  goods.  Toward  the 
end  of  the  fiscal  year,  however,  plans  were  made  for  extending  the 
work  of  this  division  by  including  samples  of  lines  of  goods  which 
are  of  practical  interest  to  American  manufacturers  mat  are  not 
being  covered  by  current  investigations.  To  this  end  the  Bureau's 
representatives  m  South  America  were  authorized  to  expend  con- 
siderable money  on  the  purchase  of  samples  ranging  from  cotton 
goods  to  jewelry. 

The  rapid  increase  in  the  number  of  samples  made  necessary  the 
introduction  of  a  special  system  for  keeping  track  of  the  individual 
items  similar  to  that  in  use  in  public  libraries  and  museums.  Each 
sample  is  now  given  a  record  number  upon  receipt  in  the  sample 
room  and  properly  indexed.  Several  hundred  foreign  catalogues 
have  been  indexed  and  filed  in  such  a  manner  as  to  make  them  readily 
,  accessible  for  American  manufacturers. 

As  the  fiscal  year  closed,  special  trunks  were  obtained  which  will 
be  used  in  shipping  collections  of  samples  to  industrial  centers 
throughout  the  country  after  they  have  been  displayed  in  the  New 
York  office. 

The  sample  division  has  furnished  special  exhibits  at  the  following 
conventions  during  the  past  year:  New  York  Electrical  Exposition, 
New  York,  N.  Y.,  October,  1916;  Pittsburgh  Foreign  Trade  Council, 
Pittsburgh,  Pa.,  January,  1917;  meeting  of  Chambers  of  Commerce 
of  the  United  States,  Washingjton,  D.  C,  February,  1917;  New  York 
State  Retail  Hardware  Association  and  Pennsylvania  and  Atlantic 
Seaboards  Hardware  Association.  New  York,  N.  Y.,  February,  1917 ; 
and  Eastern  States  Industrial  Exposition  and  Export  Conference, 
Springfield,  Mass.,  June,  1917. 

COMMERCIAL  ATTACHES. 

During  the  fiscal  year  1917  the  administration  of  the  commercial 
attach^  service  has  been  carried  on  by  three  employees  of  the  Bureau, 
who  constitute  the  commercial  attach^  division.   It  has  required  some 
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"doubling  up"  for  the  Bureau  to  detail  employees  for  this  im- 
portant work,  which  requires  close  and  intelligent  attention.  When 
Congress  appropriated  funds  for  the  commercial  attache  service,  it 
made  no  provision  for  the  administrative  work  in  Washington,  a 
Situation  which  should  be  remedied  by  legislation. 

That  the  commercial  attach^  service  is  fulfilling  its  mission  is  indi- 
cated by  the  communications  received  by  the  Bureau  from  American 
business  men,  both  at  home  and  abroad,  as  well  as  from  our  diplo- 
matic representatives.  During  the  last  year  requests  for  the  estab- 
lishment of  commercial  attach^  posts  have  been  received  from  our 
ambassadors  to  Italy,  Japan,  Spain,  Mexico,  and  the  consul  general 
at  Calcutta,  India.  The  American  Association  of  Japan  made  a 
similar  request,  as  did  the  American  Chamber  of  Commerce  in  Italy. 
American  business  men  who  have  been  in  touch  with  the  commercial 
attach^  service  in  the  course  of  their  travels  have  expressed  to  the 
Bureau  their  appreciation  of  the  valuable  and  timely  aid  rendered 
by  the  attachfe. 

It  should  be  emphasized  that  the  work  done  by  the  commercial 
attaches  is  separate  and  distinct,  supplementing  rather  than  dupli- 
cating the  work  being  done  abroad  by  the  diplomatic  service  or  our 
own  traveling  agents. 

MOVEMENTS   OF  ATIACHES   AND  PERSONNEL   CHANGES. 

It  was  possible  this  year  to  bring  several  of  the  attaches  back  to 
this  country.  Such  a  trip  serves  two  purposes :  It  enables  American 
manufacturers  and  exporters  to  receive  at  first-hand  the  benefit  of  the 
attache's  experience  and  observations,  and  it  enables  the  attach^  to 
get  a  new  vision  of  commercial  conditions  in  this  country  and  to 
ascertain  in  just  what  way  he  can  best  serve  the  needs  of  the  Bureau's 
clientele. 

An  important  visit  of  this  kind  was  that  of  Commercial  Attache 
Julean  Arnold,  of  Peking.  Mr.  Arnold  left  his  post  in  September, 
1916,  and  returned  to  Peking  in  May,  1917,  after  a  trip  which  in- 
cluded every  section  of  the  United  States.  Commercial  AttachjS 
Erwin  W.  Thompson,  temporarily  at  The  Hague,  was  absent  from 
his  post  from  August,  1916,  until  February,  1917.  Commercial 
Attache  Albert  Hale  left  Buenos  Aires  in  August  and  was  in  the 
United  States  until  his  resignation  on  December  31,  1916.  Com- 
mercial Attache  Pierce  C.  Williams,  at  London,  returned  to  the 
United  States  in  August,  1916  for  several  months.  Verne  L.  Havens, 
attach^  at  Santiago,  arrived  here  in  February  and  remained  until  the 
end  of  the  fiscal  year. 

There  were  few  changes  in  the  personnel  of  the  attach^  service 
during  the  year.  Dr.  Albert  Hale  resigned  his  post  at  Buenos  Aires 
in  December,  1916.  At  the  end  of  the  fiscal  year  this  post  had  not 
been  filled.  Resignations  and  new  assignments  of  clerl^  to  attach^ 
were  frequent.  .  ^ 

NEW  OFEICE  AT  TOKYO.  ' 

After  giving  the  matter  careful  consideration,  a  commercial 
attach^  has  been  assigned  to  Japan.  To  make  this  iong-desired  move 
possible  one  of  the  oflSces  on  the  west  coast  of  South  America  was 
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closed,  the  work  there  now  falling  to  the  attach^  at  Luna,  Peru, 
and  the  attach^  at  Buenos  Aires. 

In  April,  1917,  Dr.  Frank  R.  Butter,  formerly  Assistant  Chief  of 
the  BureaUj,  was  a^i>ointed  to  fill  the  new  post  at  Tokyo.  After  spend- 
ing some  time  visiting  industrial  centers  in  this  country,  Dr.  Kutter 
sailed  for  Japan  in  the  early  part  of  June.  It  is  believed  that  the 
present  arrangement  will  prove  a  benefit  to  our  commercial  interests 
and  that  the  appropriation  made  by  Congress  will  be  used  to  the  best 
advantage  in  this  manner. 

SPECIAL   INVBSTIGATrONS. 

Continuing  the  use  of  the  methods  evolved  last  year  in  the  hard- 
ware investigation,  the  commercial  attach^  in  South  America  have 
made  during  the  year  an  intensive  study  of  the  markets  for  wearinfi[ 
apparel,  i^ch  attach^  was  allotted  funds  for  the  employment  of 
an  expert  to  prepare,  under  his  supervision,  a  report  on  the  local 
markets.  Fimds  were  also  provided  for  the  purchase  of  a  number  of 
illustrative  samples.  This  investigation  was  being  finished  at  the 
close  of  the  fiscal  year.  The  samples,  together  with  current  informa- 
tion as  to  prices,  sizes,  etc.,  will  be  made  available  to  American  man- 
ufacturers, first  at  the  sample  exhibit  room  in  New  York  and  then 
throughout  the  country. 

Another  spnecial  investigation  made  in  South  America  concerned 
the  possibilities  of  extending  American  fire  insurance  business  on 
that  continent.  This  study  was  made  at  the  suggestion  of  the  Na- 
tional Board  of  Fire  Underwriters,  whose  memberahip  includes  most 
of  the  important  companies  writing  fire  insurance.  Acting  upon  tiie 
data  thus  provided,  American  fire  insurance  companies  will  be  in  a 
position  to  determine  the  advisability  of  entering  this  field. 

GENERAL  INVESTIGATIONS. 

The  most  important  and  far-reaching  investigation  yet  under- 
taken through  the  commercial  attach^  service  is  tnat  relating  to  the 
establishment  of  American  banks  abroad  and  the  investment  of 
American  capital.  A  good  beginning  in  foreign  branch  banking  has 
been  made  by  a  few  of  our  banks  and  express  companies,  and  we 
are  glad  to  assist  them  in  expansion  for  the  benefit  of  American  com- 
merce. 

Linked  with  the  subject  of  banking  is  that  of  investing  cai>ital. 
No  small  part  of  the  success  of  our  foreign  commercial  competitors 
has  been  dne  to  large  investments  in  industrial  and  commercisu  enter- 
prises, particularly  in  newly  developed  regions.  In  order  to  furnish 
American  capital  with  at  least  the  preliminary  information  needed 
before  such  investments  can  be  considered,  the  attach^  are  now 
making  a  study  of  their  particular  fields. 

WORK    IN    EUROPE. 

In  London  war  conditions  made  extensive  promotive  work  out  of 
Che  question.  Commercial  Attach^  Pierce  C.  Williams  kept  the  Bu- 
reau fully  advised  as  to  the  various  changes  affecting  our  trade,  and 
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his  office  was  able  to  assist  business  men  with  reference  to  British 
import  and  export  regulations.  The  attach^  made  a  study  of  Eng- 
land's war-trade  or^nization  that  proved  of  value  to  the  Bureau  and 
this  country.  Mr.  Williams  returned  here  during  the  fall,  and  after 
visiting  the  commercial  centers  of  the  East.  South,  and  Middle  West 
made  his  headquarters  in  Washington.  Upon  ^e  outbreak  of  the 
war  Mr.  Williams  was  able,  through  his  knowledge  of  the  English 

Estem,  to  draft  the  plans  for  the  Bureau's  war-trade  activities. 
i,ter  this  attache  was  able  to  assist  in  coordinating  the  efforts  of  this 
Government  and  our  allies. 

Commercial  Attach^  William  C.  Huntington,  at  Petrograd,  started 
early  in  Au^st,  1916,  for  a  trip  through  European  Russia  that  in- 
cluded practically  every  important  Russian  trade  center,  returning 
to  Petrograd  early  in  October.  His  knowledge  of  the  Russian  lan- 
guage proved  valuable  in  commercial  negotiations,  and  especially 
during  the  days  of  the  Russian  revolution.  The  last  year  was  largely 
one  of  study  of  Russian  commercial  conditions,  establishing  acquamt- 
anceship  and  rendering  personal  service  to  Ainerican  busmess  men. 
Dr.  Huntington  continued  negotiations  through  the  Embassy  for 
the  release  of  Russian  commodities  needed  in  the  United  States. 

At  Paris  Commercial  Attach^  C.  W.  A.  Veditz  worked  imder  war 
conditions,  but  was  able  to  do  a  considerable  amount  of  trade-promo- 
tion work  as  a  result  of  the  shortage  in  many  lines  which  could  be 
supplied  from  the  United  States.  He  was  successful  in  inducing  the 
French  Government  to  permit  a  large  machinery  house  to  continue 
its  operations  in  France,  the  firm  representing  about  60  of  the  leading 
industrial  machinery  makers  in  the  United  l^ates.  This  achievement 
alone  probably  saved  $2,000,000  of  business  annually  for  the  Amer- 
ican manufacturers. 

The  attach^  traveled  through  France  with  the  American  Industrial 
Commission  that  investigated  economic  and  commercial  conditions. 
He  kept  in  close  touch  with  the  reconstruction  problems  that  France 
must  face  after  the  war,  and  in  order  to  gain  ffrst-hand  information 
has,  through  the  courtesy  of  English  and  French  officials,  visited  the 
devastated  regions  in  northern  France  and  Belgium.  Of  especial 
note  is  the  aid  rendered  by  Dr.  Veditz  to  the  quartermaster  corps 
of  the  American  Expeditionary  Forces;  through  his  knowledge  of 
the  French  markets  the  attach^  was  able,  to  render  timely  aid  and 
advice  as  to  the  purchase  of  materials  and  supplies.  Just  before  the 
close  of  the  year  the  attach^  was  designated  by  the  American  Am- 
bassador to  represent  this  Government  at  important  interallied  con- 
ferences and  committees. 

Commercial  Attach^  Erwin  W.  Thompson  continued  to  make  The 
Hague  his  headquarters  until  February,  1917.  He  returned  to  the 
United  States  in  September,  1916,  and  immediately  started  on  a  trip 
that  included  the  important  trade  centers  in  the  East,  North,  South, 
and  Middle  West.  Besides  addressing  commercial  bodies,  Mr. 
Thompson  held  personal  conferences  with  manufacturers  and  ex- 
porters interested  in  his  territory.  He  was  able  to  assist  the  Cal- 
ifornia olive-oil  industry,  upon  which  subject  he  is  an  expert.  It 
was  intended  that  he  would  make  his  headquarters  at  Berlin  upon 
his  return  to  Europe,  but  on  our  entrance  into  the  war  he  was  tem- 
porarily assigned  to  Copenhagen,  Denmark. 
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Commercial  Attach^  Albert  Hale  returned  to  the  United  States  in 
August,  1916,  and  after  visiting  the  principal  centers  interested  in 
trade  with  Argentina,  resigned  from  the  service.  Lew  B.  Clark,  the 
clerk  at  that  post,  has  been  in  charge  of  the  office  during  practically 
the  entire  year.  Besides  conducting  the  wearing-apparel  investiga- 
tion and  attending  to  the  purchase  of  samples,  Mr.  Clark  has  kept 
the  Bureau  informed  of  important  trade  changes  in  his  territory. 
Plans  are  now  under  consideration  for  filling  this  important  post  at 
an  early  date. 

William  C.  Downs,  commercial  attach^  at  Rio  de  Janeiro,  besides 
making  the  special  investigation  already  referred  to,  paid  special 
attention  to  financial  matters.  The  attache  forwarded  several  re- 
ports on  investment  opportunities,  one  of  which  resulted  in  a  loan 
of  $5,000,000  in  this  country.  Early  in  the  year  Mr.  Downs  was 
designated  a  member  of  the  Keturn  Visit  Committee  to  Brazil.  Be- 
sides assisting  the  committee  in  making  their  arrangements  he  helped 
to  formulate  the  committee's  report  and  traveled  with  it  to  Sao  Paulo 
and  other  Brazilian  trade  centers.  Mr.  Downs's  office  is  now  in  the 
heart  of  the  business  district  of  Rio  de  Janeiro. 

William  F.  Montavon,  commercial  attach^  at  Lima,  was  also  a 
member  of  the  Return  Visit  Committee  to  Peru  and  Bolivia  and  trav- 
eled with  the  committee.  Conditions  in  this  district  were  favorable 
for  trade  promotion,  and  as  a  result  of  the  attache's  activities  initial 
shipments  of  several  classes  of  American  merchandise  were  made  to 
Peru.  While  in  Bolivia  Mr.  Montavon  made  a  study  of  the  possi- 
bility of  Government  purchases  of  railroad  supplies  and  equipment 
from  the  United  States,  with  tlie  result  that  purchases  were  made  in 
the  United  States.  Mr.  Montavon  has  been  investigating  Peruvian 
fibers  in  cooperation  with  the  Department  of  Agriculture. 

Verne  L.  Havens,  commercial  attach^  at  Santiago,  Chile,  was  in- 
strumental in  having  the  American  Society  establish  a  commercial 
section  for  the  furtherance  of  mutual  trade  relations  between  Chile 
and  the  United  States.  A  short  time  before  returning  to  this  coun- 
try he  visited  Buenos  Aires ;  while  there  he  investigated  certain  com- 
mon complaints  against  American  trade,  reporting  that  rumors  re- 
garding such  complaints  had  been  exaggerated.  The  attadi6  was 
on  leave  of  absence  at  the  close  of  the  fiscal  year. 

WORK  IN  THE  FAR  EAST  AND  AUSTRALIA. 

While  Commercial  Attach^  Julean  Arnold  was  not  at  Peking  for 
more  than  three  months  during  the  year,  his  travels  throughout  all 
sections  of  the  United  States  were  especially  productive.  He  ad- 
dressed a  large  nimiber  of  trade  organizations,  illustrating  his  talks 
with  lantern  slides.  As  definite  results  of  his  eflforts,  clubs  for  the 
furUierance  of  trade  development  in  China  were  started  in  Seattle, 
San  Francisco,  and  Chicago;  also,  many  manufacturers  decided  to 
visit  China  to  study  the  opportunities  for  trade  expansion.  During  . 
Mr.  Arnold's  absence,  John  R.  Arnold,  from  the  Bureau's  staff,  was 
in  charce  of  the  office  and  devoted  a  portion  of  his  time  to  collecting 
materiid  for  more  specialized  work  in  the  Bureau  on  far  eastern 
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affairs.   To  this  end  he  traveled  in  China  and  Japan  before  returning 
to  the  United  States. 

At  Melbourne  Commercial  Attach^  Philip  B.  Kennedy  put  in  an 
important  year.  Previous  to  America's  entrance  into  the  war  there 
existed  a  certain  amount  of  unfavorable  opinion  on  our  nonpartici- 
pation  in  the  great  struggle.  In  the  face  of  this  the  attach^  made 
addresses  before  chambers  of  commerce  and  similar  bodies,  speak- 
ing constructively  on  trade  matters  of  local  importance  and  keeping 
American  commercial  interests  in  their  true  fight.  Although  war 
conditions  interfered  seriously  with  several  trade  matters  which  he 
had  helped  to  perfect,  his  success  in  introducing  Australian  pur- 
chasers to  American  sources  of  supply  and  in  memating  in  commer- 
cial disputes  has  been  commendable. 

NEED  FOR  ADOmONAL  ATTACHES. 

The  results  which  have  been  attained  during  the  three  years  since 
the  establishment  of  the  commercial  attach^  service  amply  justify  its 
extension.  At  present  certain  large  and  important  markets  for 
American  products  are  inadequatelv  covered.  Other  sections  are  not 
covered  at  all.  It  is  my  opinion  tnat  additional  attach^  should  be 
appointed  to  cover  the  following  countries  and  r^ons :  Italy,  Mexico, 
South  Africa,  India,  Venezuela,  Colombia,  the  West  Indies,  Central 
America,  and  Spain,  and  possibly  eventually  Scandinavia,  Holland, 
Switzerland,  the  East  Indies,  and  the  eastern  Mediterranean  region. 
With  a  fair  and  sensible  enlargement  of  the  service  the  Bureau  would 
be  able  to  have  its  resident  representatives  in  the  most  important 
centers  of  the  commercial  world  and  to  render  increasingly  effective 
service  to  American  exporters. 

LEGISLATIVE   NEEDS. 

In  addition  to  the  pressing  need  for  legislation  to  provide  for  an 
administrative  staff  in  Washington,  there  are  two  other  salient  de- 
fects which  require  legislative  correction,  as  follows:  (1)  The  re- 
moval of  the  legislative  restriction  that  forbids  the  employment  of 
more  than  one  clerk  at  a  time  at  a  salary  not  to  exceed  $1,500  per 
annum;  (2)  the  allowance  of  additional  funds  for  travel.  These 
changes  are  indispensable  to  the  service. 

To  secure  the  maximum  results  from  the  service,  the  attaches  should 
be  permitted  to  employ  additional  clerical  assistance,  at  least  when  a 
clerk  has  resigned  or  is  absent  on  leave.  As  it  is  now,  the  attach^ 
has  no  clerical  help  for  periods  varying  from  two  to  six  months  while 
a  successor  is  being  found,  appointed,  and  sent  to  his  post.  Legisla- 
tion is  also  suggested  to  remove  the  salary  restriction  of  $1,5()0  per 
annum.  This  salary  was  inadeouate  at  some  posts  even  before  the 
war.  Now  it  is  almost  impossible  for  a  clerk  to  live  on  that  salary, 
particularly  at  Petrograd,  Peking,  Buenos  Aires,  and  Rio  de  Janeiro. 
There  have  been  six  resignations  presented  to  the  Bureau  by  clerks 
to  commercial  attach^  during  the  year.  When  the  cost  of  recalling 
one  clerk  and  the  expense  of  sending  out  another  is  considered,  it 
would  seem  economical  to  authorize  an  increase  in  the  salary  of 
clerks  to  $2,250  to  insure  a  reasonable  tenure  in  office.  As  an  alter- 
native, post  allowances,  such  as  are  provided  for  our  diplomatic  and 
consular  officers,  should  be  authorized  by  legislation.    The  expendi- 
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ture  of  funds  for  other  personal  services,  such  as  janitor  service, 
should  likewise  be  authorized.  Hindrances  of  the  kind  indicated  are 
distressing  and  unnecessary. 

If  legi^ation  can  be  secured  to  remedy  the  present  deficiencies  it 
is  believed  that  the  Bureau  will  soon  have  a  foreign-trade  promotion 
service  unsurpassed  by  that  of  any  other  nation. 

LATIN  AMBRICA. 

A  division  such  as  the  Latin  American  division  may  concern  itself 
with  an  elaboration  of  the  routine  work  of  the  Bureau  relating  to 
Liatin  America — collecting  and  distributing  information — or  it  may 
initiate  and  carnr  to  completion  projects  for  the  encouragement  and 
development  of  Latin  American  ^de  or  for  the  removal  of  obstacles 
to  such  trade.  The  division  attempts  work  on  both  these  lines,  but 
in  practice  it  has  been  found  advisable  to  consider  the  first  as  the 
more  important  and  to  take  up  new  projects  only  when  sufficient 
time  is  left  from  the  performance  of  the  less  spectacular  but  more 
necessary  routine  work. 

While  outside  organizations  and  business  firms  usually  show  them- 
selves sympathetic  toward  proposals  for  such  projects  by  the  Bureau, 
in  nearly  all  cases  they  expect  the  Bureau  to  assume  the  burden  of 
carrying  them  to  completion,  and  our  force  has  been  too  limited  to 
permit  us  to  undertaKe  much  extensive  new  work.  The  division 
accordingly  devoted  most  of  its  time  during  the  fiscal  year  1917  to 
accumulatmg  data  of  all  kinds  relating  to  economic  conditions  and 
business  practice  in  Latin  America,  classifying  the  information,  and 
making  it  available  to  American  firms  asBng  assistance,  either 
throu^  publications  or  correspondence  or  in  the  course  of  personal 
inquiries  at  the  Washington  omce.  Every  effort  was  made  to  answer 
inquiries  by  mail  or  telegraph  fuUy,  and  in  cases  where  no  information 
was  found  the  inquirer  was  advised  where  he  might  apply  for  it. 
Much  time  was  also  given  to  discussing  with  visitors  tneir  special 
problems  in  Latin  American  trade,  and  the  division  has  taken  pains 
to  see  that  each  visitor  received  not  only  what  data  there  were  on 
hand  but  such  help  in  the  way  of  advice  and  suggestions  as  could  be 
given.  The  letters  of  thanks  received  indicate  that  this  service  is 
appreciated. 

The  division  reached  the  public  through  contributions  to  various 
periodicals^  mostly  trade  papers,  dealing  with  Latin  American  trade 
opportunities  or  the  assistance  which  the  Bureau  offers  to  exporters. 
This  is  a  feature  which  will  expand  in  the  future.  Such  articles, 
however,  require  considerable  time  for  preparation,  must  be  authori- 
tative and  of  solid  value. 

COMPILATION    AND    DISSEMINATION    OF    SPECIAL    INFORMATION. 

The  requests  for  information  on  Latin  America  cover  a  wide  range 
of  subjects,  many  of  them  relating  to  the  markets  for  minor  articles 
such  as  certain  brands  of  tooth  paste  or  automobile  accessories.  It  is 
accordingly  necessary  to  obtain  as  detailed  facts  and  figures  as  pos- 
sible and  to  utilize  for  this  purpose  all  available  sources  of  informa- 
tion. Files  of  consular  reports  and  reports  from  special  agents  and 
commercial  attaches  form  the  chief  reservoir  from  which  we  draw, 
but  it  is  desirable  to  supplement  these  with  notes  and  articles  from 
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outside  publications.  In  the  last  two  or  three  years  there  has  been  a 
notable  increase  in  the  amount  of  literature  published  on  Latin 
American  subjects,  and  periodicals  have  carried  "  stories"  and  figures 
that  are  not  only  of  current  interest  but  of  value  for  future  reference. 
In  order  to  keep  this  material  from  being  lost  and  to  build  up 
another  source  of  information  the  division  has  established  a  card 
index  in  which  a  record  is  kept  of  articles  appearing  ^n  standard 
periodicals  (not  including  those  listed  in  Poole's  Index  and  similar 
guides),  which  would  be  at  all  likely  to  be  of  service  to  us  in  handling 
inquiries  on  commercial  or  related  subjects.  These  periodicals  are 
Uien  filed  either  in  the  Latin  American  division  or  in  the  library  of 
the  Department,  where  they  can  be  readily  consulted.  Included  in 
the  list  of  publications  so  indexed  are  several  from  Latin  America, 
and  these  aflford  a  valuable  record  of  the  economic  life  of  Latin 
America.  For  the  most  part  they  cover  South  America  or  parts  of 
that  continent  only,  and  it  is  to  be  regretted  that  there  is  much  less 
current  literature  of  this  kind  on  Central  America,  Mexico,  and  the 
West  Indies.  In  addition  to  periodicals  the  division  searches  new 
publications  in  book  and  pamphlet  form.  Over  500  pamphlets  and 
books  in  Spanish  and  Portuguese,  mostly  official  reports  of  the  Gov- 
ernments of  Latin  American  countries,  have  been  indexed  and  filed. 
The  division  maintains  another  file,  in  which  clippings  of  various 
kinds,  from  periodicals  which  it  is  not  necessary  to  preserve,  news- 
papers, official  gazettes,  etc.,  are  classified  under  appropriate  head- 
ings. Copies  of  memoranda  sent  to  inquirers,  reports  from  field 
agents  and  attach^  not  suitable  for  publication,  and  miscellaneous 
material  are  kept  in  this  file. 

Altogether  there  are  65  periodical  publications  on  our  list.  From 
these  notes  and  articles  are  prepared  for  publication  each  week  in 
Commerce  Reports,  and  others  are  clipped  and  filed.  Figures  com- 
piled from  the  Diario  Oficial  of  Uruguay  furnished  material  for  a 
review  of  Uruguay's  commerce  for  1916,  which  would  not  have  been 
obtainable  from  the  official  annual  statistics  of  Uruguay  for  perhaps 
a  year. 

Other  material  which  has  been  collected  includes  several  mai^s, 
directories  published  in  South  American  countries,  statistical  publi- 
cations, and  lists  of  commercial  houses,  etc.  Among  other  data, 
material  for  a  sort  of  directory  of  American  houses  represented  in 
South  America  has  been  collected,  several  lists  having  been  received 
from  South  America,  with  more  to  follow.  With  lists  of  houses 
permanently  represented  in  Latin  America  the  Bureau  can  obtain  a 
much  quicker  response  and  more  effective  cooperation  in  new  projects. 

The  Latin  American  division,  of  course,  works  in  full  cooperation 
with  the  other  offices  of  the  Bureau  engaged  in  activities  concerning 
Latin  America,  particularly  the  trade  information  section,  tfie  divi- 
sion of  commercial  attach^,  and  the  division  of  commercial  agents. 

Detailed  instructions  were  prepared  for  an  elaborate  investigation 
through  the  offices  of  the  commercial  attaches  into  the  markets  for 
wearing  apparel  in  South  America,  which  is  discussed  elsewhere  in 
this  report.  Toward  the  close  of  the  fiscal  year  instructions  were  also 
drawn  up  in  this  division  for  the  purchase  of  a  large  collection  of 
samples  oy  thtf  attach^,  representing  the  classes  of  goods  of  various 
kinds  sold  in  South  America  by  competitors  of  the  United  States. 
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These  projects  were  worked  out  in  detail  before  the  instructions 
were  sent,  and  they  are  expected  to  provide  an  exhaustive  review 
of  the  wearmg-apparel  market  in  the  one  case  and  a  notable  addition 
to  the  sample  collection  in  the  other. 

The  division  has  also  devoted  snpecial  attention  to  the  appointment 
of  new  special  agents  on  Latin  American  investigations  and  assists 
the  agents  after  appointment  with  regard  to  itineraries,  etc.  Every 
effort  is  made  to  have  the  field  work  supplement  the  office  work  and 
the  office  work  supplement  the  field  woA. 

PROMOTION  OF  COMMERCE  WITH  MEXICO. 

Although  South  and  Central  America  have  constituted  the  chief 
field  of  activity^  in  Latin  America  among  United  States  exporters, 
there  has  been  a  great  deal  of  latent  interest  in  Mexico,  as  evidenced 
by  inquiries  received  whenever  events  in  that  country  indicated  that 
peaceful  conditions  were  being  restored.  It  is  realized  that  Mexico 
IS  one  of  the  richest  and  most  promising  countries  with  which  the 
United  States  can  cultivate  trade  relations,  and  that  the  years  of  dis- 
order and  the  consumption  and  destruction  of  existing  stocks  of 
manufactured  goods  will  mean  a  heavy  demand  for  many  kinds  of 
factory  products  as  soon  as  the  country  returns  to  normal  conditions. 
The  Bureau  has  constantly  kept  in  touch  with  the  Department  of 
State  in  following  Xhe  revival  of  business  activities  in  Mexico  and 
assisting  American  firms  in  determining  the  proper  time  at  which 
to  attempt  to  resume  commercial  relations  with  that  country.  After 
the  return  of  the  American  Ambassador  and  the  reopening  of  several 
consulates  in  Mexico  these  sources  of  information  were  utilized  and 
American  interests  were  advised  to  applv  to  the  consular  officers 
direct  for  details  regarding  the  demand  for  their  lines.  It  is  felt, 
however,  that  a  general  commercial  review  by  a  competent  business 
observer  traveling  over  the  whole  country  will  sooner  or  later  be 
advisable.  If  it  is  found  later  that  such  an  investigation  can  be  con* 
ducted  the  agent  will  visit  all  the  chief  centers,  and  his  reports  will 
be  made  immediately  available  to  American  firms  wishing  to  see 
them.  Pending  such  an  investigation  the  Bureau  will  get  what  data 
it  can  from  the  consular  offices  and  from  publications  from  Mexico. 

COOPERATION  WITH  TRADE.  ORGANIZATIONS. 

Attempts  haye  been  made,  with  considerable  success,  to  interest 
trade  organizations  in  working  with  the  Bureau  to  advance  our  Latin 
American  trade,  and  there  is  opportunity  to  focus  the  efforts  of  such 
bodies  and  of  large  commercial  firms  with  representation  in  Latin 
America  on  trade-development  plans  that  can  not  be  worked  out  by 
individuals.  For  example,  there  are  at  present  both  a  need  for  good 
roads  throughout  Latin  America  and  a  real  interest  on  the  part  of 
the  inhabitants  of  certain  countries  in  providing  them.  At  the  same 
time  there  is  a  lack  of  public  funds  and  of  knowledge  as  to  the  com- 
parative expense  and  durability  of  the  various  kin(b  of  paving  such 
as  are  used  in  the  United  States  for  country  roads,  and  a  scarcity 
of  raw  materials  and  of  the  latest  road-making  machinery.  Con- 
certed effort  on  the  part  of  American  manufacturers  of  this  ma- 
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chinery,  paving  material  producers,  motor-car  and  motor-truck 
manufacturers,  etc.,  to  adopt  a  plan  of  demonstration  of  road  build- 
ing in  various  countries  of  Latin  America  would  promise  benefits  to 
aUconcemed.  The  building  of  good  country  roads  in  South  America 
would  be  stimulated,  and  the  practical  benefits  that  come  to  the 
farmer  and  ranch  owner  from  better  access  to  railroads  and  markets 
would  be  more  fully  realized.  The  building  of  such  systems  of  good 
roads  would  make  possible  the  extensive  use  of  motor  trucks  in  trans- 
porting farm  products,  and  the  range  of  pleasure  cars,  now  as  a  rule 
confinra  to  the  larger  cities,  would  be  greatly  increased.  A  plan  of 
cooperation  among  the  varied  American  busmess  interests  by  which 
the  results  mentioned  might  be  obtained  was  taken  up  with  several 
firms,  but  the  war  business  and  the  demands  on  our  engineers  have 
to  date  been  sufficient  to  delay  action  on  this  line.     . 

Other  Latin  American  matters  in  which  the  Bureau  is  actively 
participating  include  the  preparation  of  pamphlets  containing  direc- 
tories of  United  States  firms  in  each  of  a  number  of  industries  for 
distribution  throughout  Latin  America ;  action  to  make  available  to 
the  United  States  the  stocbs  of  cattle  in  Caribbean  countries  which 
have  heretofore  been  kept  out  of  this  country  largely  because  of  the 

Prevalence  of  cattle  tick^  which  can  be  removed  effectively  by  careful 
ipping;  cooperation  with  the  Office  of  Markets  and  Bural  Organi- 
zation in  the  Department  of  Agriculture  in  carrying  on  foreigjn 
investigation  work;  and  assisting  foreign  students  to  attend  uni- 
versities in  the  United  States  and  obtain  practical  shop  experience 
after  graduation.  At  the  close  of  the  fiscal  year  arrangements  were 
made  with  a  well-known  authority  on  Latin  American  subjects  to 
c<»npile  an  elaborate  handbook  for  commercial  travelers  to  South 
America,  which  will  become  available  sometime  during  the  fiscal 
year  1918.  The  large  number  of  inquiries  received  from  farmers 
regarding  agricultural  conditions  in  South  America  and  the  pros- 
pects for  homesteaders  made  it  seem  advisable  to  get  out  a  mono- 
graph on  the  subject,  and  much  material  was  gathered  and  is  await- 
ingeditin^  for  publication. 

The  Latin  American  division  has  had  the  supervision  of  the  work 
of  the  three  resident  commercial  agents  of  the  Bureau  in  the  island 
possessions  of  the  United  States,  Porto  Rico,  Hawaii,  and  the  Philip- 
pines. These  agents  receive  a  small  salary,  and  in  return  devote  a 
Eart  of  their  time  to  Bureau  work.  A  list  of  subjects  for  reports 
as  been  sent  to  each  agent  and  each  one  was  also  instructed  to  render 
an  annual  report  reviewing  conditions  in  his  district  in  1916. 

In  its  future  work,  considering  the  existing  and  prospective  inter- 
national situation,  the  division  will  probably  concern  itself  with  the 
following  lines  of  activity:  (1)  Continuing  and  expanding  the  pres- 
ent work  of  collecting  and  classifying  information  on  all  commercial 
subjects,  conferring  with  visitors,  engaging  in  research  work,  and 
answering  fully  all  Latin  American  inquiries;  (2)  cooperating  in 
every  way  possible  with  the  Bureau  of  Export  Licenses  and  otherwise 
assisting  in  the  prosecution  of  the  war;  (3)  establishing  and  carry- 
ing out  a  definite  program  of  education,  in  both  Latin  America  and 
the  United  States,  to  bring  about  a  closer  acquaintanceship  between 
the  business  interests  of  the  two  sections  and  assist  in  forming  con- 
nections and  straightening  out  misunderstandings;   (4)   compiling 
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special  publicatdons  for  reference  and  other  purposes;  (5)  making 
preparations,  as  definite  as  possible,  for  meeting  competition  after 
the  close  of  tlie  war;  and  (6)  assisting  in  building  up  our  trade  with 
Mexico. 

lORBION  TARIirS. 

Trade  restrictions  in  belligerent  and  certain  neutral  countries 
formed  the  most  prominent  feature  of  the  work  of  the  division  of 
foreign  tariffs  during  the  year  in  regard  to  both  publication  and 
correspondence.  Most  of  the  information  on  that  subject  is  now 
received  in  the  form  of  cables  and  immediately  published  in  Com- 
naerce  Reports.  Bequests  for  information  in  regard  to  such  restrict 
tions  have  to  a  large  extent  taken  the  place  of  requests  for  regular 
tariff  information. 

The  division  contributed  about  200  pases  to  Commerce  Reports, 
and  this  material  was  reprinted  in  pamphlet  form  as  Foreign  Tarin 
Notes,  Nos.  11  to  25 ;  in  view  of  the  frequent  changes  in  trade  restric- 
tions of  various  kinds  the  publication  of  Foreign  Tariff  Notes  in- 
volves much  more  work  than  formerly. 

Four  specifd  reports  were  completed  during  the  year  under  the 
following^ titles :  Commercial  Travelers  in  Latin  America;  Supple- 
ment to  Foreign  Import  Duties  on  Motor  Vehicles  and  Accessories; 
Supplement  to  Consular  Regulations  of  Foreign  Countries,  Canada 
and  Latin  America;  and  Ci^toms  Tariff  of  Chile.  The  last  named 
was  in  press  at  the  close  of  the  year. 

Embargo  le^slation  and  other  trade  restrictions  in  belligerent  and 
neutral  coimtries  are  perplexing  subjects  to  the  American  manufac- 
turer and  exporter,  and  the  division  of  foreign  tariffs  has  made  a 
feature  of  supplying  accurate  and  detailed  information  of  this  kind. 
Embargo  legislation  is  complicated  by  the  numerous  chang^  whidi 
take  place  almost  daily  and  by  the  number  of  countries  involved. 
The  Bureau  of  Foreign  and  Domestic  Commerce  is  probably  the  only 
place  in  the  United  States  where  practically  complete  information  on 
the  subject  is  made  available  to  the  general  public 

The  correspondence  in  connection  with  foreign  trade-mark  l^isla- 
tion  £diows  a  gratifying  increase.  A  new  feature  connected  with  that 
work  has  been  introduced  in  calling  the  attention  of  American  manu- 
facturers to  attempts  at  registration  of  their  marks  in  certain  Latin 
American  countries  where  remstration  and  not  use  determines  owner- 
ship. This  new  service  of  5ie  Bureau  is  evidently  appreciated  by 
American  manufacturers,  as  shown  in  their  letter&  The  work  could 
be  extended  if  facilities  permitted. 

RESEARCH. 

The  general  work  of  the  researdi  section  during  the  fiscal  year 
1917  consisted  largely,  as  in  previous  years,  in  compiling  foreign 
statistics  and  making  translations  from  forei^  languages  into  Eng- 
lish. As  heretofore,  the  Statistical  Abstract  or  the  United  States,  and 
the  pamphlet.  Wholesale  Prices  (completing  a  continuous  weeklv 
record  from  Sej^tember,  1898,  to  the  date  of  issue) ,  were  compiled, 
and  certain  special  work  was  undertaken. 

The  regular  force  consisted  of  four  regular  employees.  Mr.  Parker, 
who  entered  the  Bureau  through  a  civfl-service  examination  for  ex- 
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pert  in  commerce  and  finance,  July,  1916,  assumed  control  of  the  sec- 
tion shortly  after  his  arrival,  but  was  transferred  to  the  division  of 
export  licenses  near  the  end  of  the  fiscal  year,  and  arrangements  were 
completed  to  have  James  A.  Robertson,  of  the  research  department 
of  the  Carnegie  Institution,  take  charge  of  the  section  at  the  begin- 
ning of  the  coming  fiscal  year. 

Special  work,  in  addition  to  that  above  mentioned,  consisted  of 
compilations  for  the  principal  yearbooks,  domestic  and  foreign, 
newspapers,  and  trade  almanacs;  the  practical  completion  of  the 
tables  for  about  40  of  the  principal  cotton-manufacturing  countries 
of  the  world,  which  have  been  turned  over  to  the  division  of  statistics 
for  conversion  of  the  f orei^  figures  and  values  into  equivalents  of 
the  United  States;  a  questionnaire  regarding  foreign  investments, 
which  was  sent  to  bankers  throughout  the  country,  and  which  resulted 
in  a  fair  number  of  replies;  various  special  reports,  the  most  im- 
portant of  which  were  several  on  natural  monopolies;  and  reports  on 
values  in  foreign  trade ;  cost,  scope,  and  methods  of  the  proposed  in- 
vestigation of  European  lumber  markets;  Brazilian  finances,  and 
those  of  other  South  American  countries;  revenues,  expenditures, 
debts,  and  loans  of  the  belligerent  nations;  Chinese  railroads;  iron 
industry  in  China;  Europe^^n  waterways;  excise  taxes  on  sugar  in 
European  countries;  navigation  policies  in  France;  German  organi- 
zation of  export  trade;  traflSc  on  European  canals;  and  earnings  of 
the  navigation  companies  of  Germany.  Commercial  Agent  A.  H. 
Oxholm  was  assigned  to  the  section  tor  a  short  period  to  prepare, 
under  Mr.  Parkers  supervision,  a  report  on  the  export  lumber  trade 
of  the  United  States. 

A  file  was  started  for  photostat  copies  of  tables  compiled  from  for- 
eign reports  or  other  matter  prepared  in  this  section  in  answer  to 
specific  inquiries,  in  order  that  these  may  be  readily  available  for  simi- 
lar requests — an  innovation  that  has  been  most  useful,  in  view  of  the 
fact  that  requests  for  special  reports  have  been  fostered  ]^  the  pub- 
lication of  the  titles  of  the  most  important  in  Commerce  Keports. 

The  work  of  the  section  assiuned  a  wider  scope  after  the  declara- 
tion that  a  state  of  war  existed  between  this  coxmtry  and  Germany, 
and  indications  are  that  the  work  will  continue  to  increase  even  more 
rapidly  than  in  the  past.  As  the  demand  for  information  on  the 
statistics  and  trade  of  foreign  countries  is  in  greater  demand  than 
ever,  it  will  be  necessary  to  increase  the  technical  force  by  one  or  two 
ffood  translators  during  the  coming  fiscal  year.  If  possible,  the 
Statistical  Abstract  of  Foreign  Countries,  discontinued  some  years 
ago,  will  be  revived. 

EDITORIAL  DIVISION. 

The  work  of  the  editorial  division  was  about  the  same  in  volume 
as  during  the  preceding  year,  although  the  number  of  special  publi- 
cations increased  and  the  actual  amount  of  editorial  work  performed 
exceeded  that  of  any  previous  year.  This  resulted  from  the  policy 
of  publishing  re{)orts  from  the  commercial  and  special  agents  as 
►  promptly  as  possible  after  their  receipt,  rather  than  holding  them 
so  as  to  include  reports  for  several  countries  in  one  volume.  Another 
factor  was  th^  increase  in  the  field  force  of  the  Bureau.  That  the 
work  has  been  handled  with  a  fair  degree  of  promptness  may  be 
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attributed  partly  to  the  fact  that  better  trained  agents  are  being  em- 
ployed for  investigations  and  to  the  fact  that  greater  efficiency  has 
been  achieved  in  the  editorial  division  itself. 

The  following  table  presents  a  summary  of  the  publications  issued 
by  the  Bureau  during  tne  last  three  fiscal  years.  All  of  these,  except- 
ing the  purely  statistical  publications  and  those  on  foreign  tariffs, 
were  handled  by  the  editorial  division. 

PUBUCATIONS  ISfiUXD  DURING  THE  FISCAL  TBABB  EnDED  JiTNB  30,  1915  TO  1917. 


Publication. 


1015 


Number.    Pages. 
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Number.     Pages, 


1017 
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ments  

Special  consular  series 

Snecial  agents  series 

M  isoel  laneous  series 

Monthly  Summary  of  Foreign  Commerce.. 

Commerce  and  NaTigation 

Statistical  Abstract 

other  statistical  publications 

Tariir  series 

Foreign  Tariff  Notes 

Confidential  bulletins 

Aanual  report  of  Chief  of  Bureau 

Sailing  daties  of  steamships 

Catalogue  of  Bureau  publications 

Montffly  Letter 
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Total.. 
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541 


15,706 


536 


15,788 


a  Supplement  to  catalogue. 

During  the  year  there  were  prepared  and  published  a  series  of  10 
bulletins  on  the  foreign  markets  for  American  hardware.  These  re- 
ports were  written  by  specialists  in  foreign  countries  imder  the  super- 
vision of  the  commercial  attach^. 

A  supplement  to  the  Bureau's  catalogue  of  publications  was  issued 
in  order  to  keep  it  up  to  date.  During  the  coining  year  it  is  planned 
to  have  the  catalogue  thoroughly  revised. 

Owing  to  the  return  of  Commercial  Attach^  Julean  H.  Arnold  to 
this  country  to  make  a  tour  of  the  more  important  commercial  dis- 
tricts, the  Bureau  did  not  issue  the  contemplated  handbook  on 
China.  With  the  return  of  the  commercial  attache  to  China  the 
work  on  this  handbook  will  be  completed,  and  it  is  expected  that  it 
will  be  published  during  the  coming  fiscal  year. 

The  allowing  list  gives  the  titles  of  the  monographs  handled  dur- 
ing the  year: 

SPECIAL  AGENTS  SERIES. 

No.  119.  Government  Aid  to  Merchant  Shipping,  by  Grosvenor  M.  Jones; 
265  pages.    Price  25  cents. 

No.  120.  Cotton  Goods  in  the  Dutch  East  Indies,  by  Ralph  M.  Odell ;  55  pages. 
Price  10  cents. 

No.  121.  Artificial  Dyestuffs  Used  in  the  United  States,  by  Tliomas  H.  Norton ; 
254  pages.    Price  30  cents. 

No.  122.  Development  of  an  American  Linen  Industry,  by  W.  A.  Graham 
Clark ;  23  pages.    Price  5  cents. 
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No.  128.  Ck>ttoii  Goods  in  Ceylon,  by  Ralph  M.  Odell ;  89  pages.    Price  5  cents. 

No.  124.  Cotton  Goods  in  British  India ;  Part  I,  Madras  Presldwicy,  by  Ralph 
M.  Odell ;  50  pages.    Price  10  cents. 

No.  125.  Markets  for  Agricultural  Impl^nents  and  Machinery  in  Argentina, 
by  Franic  H.  von  Motz ;  86  pages.    Price  10  cents. 

No.  126.  Textiles  in  Cuba,  by  W.  A.  Tucker ;  56  pages.    Prtce  10  cents. 

No.  127.  Cotton  Goods  in  British  India ;  Part  II,  Bengal  Presidency,  by  Ralph 
M.  Odell ;  88  pages.    Price  10  cents. 

No.  128.  Electrical  Goods  in  Cuba,  by  Philip  S.  Smith;  40  pages.  Price  5 
cents. 

No.  129.  The  Danish  West  Indies,  by  H.  G.  Brock,  PhUip  S.  Smith,  and  W.  A. 
Tucker ;  68  pagea    Price  15  cents. 

No.  180.  Wearing  Apparel  in  Japan,  by  Stanhope  Sams;  184  pages.  Price 
15  cents. 

No.  131.  South  American  Markets  for  Fresh  Fruits,  by  Walter  Fischer ;  168 
pages.    Price  25  cents. 

No.  132.  Markets  for  Paper,  Paper  Products,  and  Printing  Machinery  in 
Cuba  and  Panama,  by  Robert  S.  Barrett ;  44  pages.    Price  5  cents. 

No.  188.  Market  for  Boots  and  Shoes  in  Cuba,  by  Herman  G.  Brock;  46 
pages.    Price  5  cents. 

No.  184.  Electrical  Goods  in  Porto  Rico,  by  Philip  S.  Smith;  16  pages.  Price 
5  cents. 

No.  185.  Market  for  Boots  and  Shoes  in  Porto  Rico,  by  Herman  G.  Brock ; 
28  pages.    Price  5  cents. 

No.  186.  Pilotage  in  United  States,  by  Grosvenor  M.  Jones ;  102  pages.  Price 
15  centa 

No.  137.  Textiles  in  Porto  Rico  and  Jamaica,  by  W.  A.  Tucker ;  31  pages. 
Price  5  cents. 

No.  138.  Cotton  Goods  in  British  India;  Part  III,  Burma,  by  Ralph  M.  Odell; 
52  pages.    Price  10  cents. 

No.  18K9.  Market  for  Construction  Materials  and  Machinery  in  Cuba,  by  W.  W. 
Bwing;  61  pages.    Price  10  cents. 

No.  140.  Markets  for  Agricultural  Implements  and  Machinery*  in  Brazil,  by 
Frank  H.  von  Motz ;  59  pages.    Price  10  cents. 

No.  141.  West  Indies  as  an  Export  Field,  by  Garrard  Harris;  878  pages. 
Price  50  cents. 

No.  142.  Markets  for  Agricultural  Implements  and  Machinery  in  Chile  and 
Peru,  by  Frank  H.  von  Motz ;  48  pages.    Price  5  cents. 

No.  143.  Paper,  Paper  Products,  and  Printing  Machinery  in  Peru,  Bolivia, 
and  Ecuador,  by  Robert  S.  Barrett ;  77  pages.    Price  10  cents. 

No.  144.  Market  for  Construction  Materials  and  Machinery  in  Venezuela,  by 
W.  W.  Ewing ;  57  pages.    Price  10  cents. 

No.  145.  Market  for  Boots  and  Shoes  in  Jamaica,  by  Herman  G.  Brock ;  24 
pages.    Price  5  cents. 

SPECIAL  00NSX7LAB  BEPOBTS. 

No.  76.  Proprietary  Medicine  and  Ointment  Trade  in  China,  by  Thomas  Sam- 
mons,  consul  general  at  Shanghai,  China ;  12  pages.    Price,  5  cents. 

laSCELLANBOTTS   SEBIES. 

No.  8a  Trade  of  United  States  with  World,  1914r-15;  247  pages.  Price 
20  cents. 

No.  39.  Peruvian  Markets  for  American  Hardware ;  64  pages.    Price  10  cents. 

No.  40.  Consumption  Estimates,  Production,  Imports,  and  Exports;  12  pages. 
Price  5  cents. 

No.  41.  Markets  for  American  Hardware  in  Chile  and  Bolivia;  190  pages. 
Price  25  cents. 

No.  42.  Australian  Markets  for  American  Hardware;  105  pages.  Price  10 
cents. 

No.  48.  Markets  for  American  Hardware  in  Argentina,  Uruguay,  and  Para- 
guay ;  64  pages.    Price  10  cents. 

No.  44.  Trans-Pacific  Shipping ;  30  pages.    Price  5  cents. 

No.  45.  Exporting  to  Australia ;  29  pages.    Price  5  cents. 

No.  46.  Russian  Markets  for  American  Hardware ;  111  pages.    Price  15  cents. 

No.  47.  Brazilian  Markets  for  American  Hardware ;  89  pages.    Price  15  cents. 
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No.  48.  Markets  for  American  Hardware  in  Germany,  the  Netherlands,  and 
Scandinavia;  126  pages.    Price  15  cents. 

No.  49.  Mari^ets  for  American  Hardware  in  France,  Algeria,  and  Morocco; 
61  pages.    Price  10  cents. 

No.  50.  Far  Bastem  Markets  for  American  Hardware;  145  pages.  Price 
25  cents. 

No.  51.  Lumber  Markets  of  Mediterranean  Region  and  Near  East;  81  pages. 
Price  5  cents. 

No.  52.  Wholesale  Prices  of  Leading  Articles  in  United  States  Markets, 
January,  1914-December,  1916 ;  14  pages.    Price  5  cents. 

No.  53.  Oane  Sugar  Industry ;  462  pages.    Price  50  cents. 

No.  54.  Canned  Foods ;  79  pages.    Price  20  cents. 

No.  55.  Markets  f6r  American  Hardware  in  Italy,  Spain,  and  Portugal ;  109 
pages.    Price  15  cents. 

No.  56.  Ck>nsumption  EiStimates,  Production,  Imports,  and  Elxports;  14  pages. 
Price  5  cents. 

No.  57.  German  Foreign-trade  Organization ;  182  pages.    Price  20  cents. 

No.  58.  Cotton  Textiles ;  19  pages.    Price  5  cents. 

No.  59.  Methods  of  Computing  Values  in  Foreign-trade  Statistics;  23  pages. 
Price  5  cents. 

No.  60.  The  Glass  Industry ;  430  pages.    Price  35  cents. 

No.  61.  Commercial  Organizations  of  the  United  States;  116  pages.  Price 
15  cents. 

Each  isBVLe  of  Commerce  Reports  was  limited  to  16  pages  and 
this  decreased  by  about  400  the  total  number  of  pases  published 
during  the  year.  Fewer  Supplements  to  Commerce  Keports  were 
issued,  but  the  number  of  pages  was  about  the  same  as  the  preceding 
year.  Toward  the  close  of  the  year  1916,  in  accordance  with  the 
policy  adopted  by  the  State  Department,  the  Bureau  ceased  to  pub- 
lish the  annual  reports  from  belligerent  countries. 

During  the  year  8,135  foreign  trade  opportunity  notices  were  pub- 
lished in  Commerce  Reports,  as  compared  with  4,300  in  the  preced- 
ing year.  With  the  increased  restrictions  thrown  about  the  inter- 
national trade  of  the  belligerent  coimtries  there  was  less  opportunity 
for  the  consular  officers  to  obtain  and  submit  trade  opportimities. 
The  Bureau  observed  the  Government's  position  of  strict  neutrality 
and  made  no  effort  to  promote  trade  in  articles  that  were  contraband 
of  war;  this  also  served  to  reduce  the  number  of  trade  opportunities 
that  could  with  propriety  be  published.  The  number  *oi  proposals 
for  Government  supplies  and  construction  increased  to  1,167,  as  com- 
pared with  952  durmg  the  preceding  year. 

The  conditions  mentioned  in  the  last  annual  report  as  being  un- 
favorable to  trade  directory  work  continued  during  the  year.  The 
compilation  and  distribution  of  trade  lists  accompanying  articles 
pubfished  in  Commerce  Reports  was  given  very  careful  attention  in 
lieu  of  the  trade  directory  work,  and  there  is  an  indication  that 
American  manufacturers  are  gradually  turning  to  the  sources  of 
information  in  this  country  before  writing  to  the  consuls  for  names 
of  dealers  who  may  be  in  position  to  handle  their  goods. 

Confidential  circulars  to  the  number  of  57  were  distributed.  As 
pointed  out  in  last  year's  annual  report,  the  Bureau  has  adopted  the 
policy  of  making  the  information  heretofore  sent  out  in  confidential 
circulars  available  through  the  medium  of  the  reserved  information 
sheets  connected  with  trade  opportunities,  and  this  has  tended  to 
decrease  the  number  of  confidential  circulars. 

The  value  of  the  trade  press  as  a  medium  for  bringing  the  work 
of  the  Bureau  before  the  various  industries  and  trades  has  long  been 
recognized,  but  only  during  the  past  year  have  systematic  efforts 
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been  made  to  cooperate  with  the  business  editors  in  keeping  the 
activities  of  the  Bureau  before  the  people  most  interested.  The 
cooperation  of  the  press  is  valuable  in  two  wajs:  First,  in  arousing 
the  interest  of  the  different  trades  and  in  assisting  to  find  suitable 
and  competent  men  to  conduct  investigations;  secondly,  in  keeping 
business  men  informed  of  the  progress  of  investigations  and  the 
publications  that  have  been  issued. 

DIVISION  OF  STATISTICS. 

The  abnormal  conditions  in  our  foreign  trade  created  by  the 
European  war  caused  a  large  increase  in  the  regular  work  of  com- 
piling figures  for  regular  and  special  tables,  as  well  as  in  the  corre- 
spondence relating  to  statistical  subjects,  which  is  handled  in  tiie 
division  of  statistics.  The  number  of  statistical  inquiries  from  busi- 
ness men  actually  engaged  in  foreign  trade  or  contemplating  enter- 
ing the  foreign  field  is  constantly  increasing. 

Owing  to  the  unprecedented  increase  in  the  volume  of  both  im- 
ports and  exports,  the  collectors  of  customs  have  not  been  able  to 
render  their  monthly  reports  as  promptly  after  the  close  of  the 
month  as  during  normal  times,  and  the  issues  of  the  Monthly  Sum- 
mary of  Foreign  Commerce  and  other  regular  statistical  publica- 
tions have  been  considerably  delayed,  which  has  caused  many  com- 
plaints from  persons  who  consult  the  figures  regularly.  Notwith- 
standing the  several  improvements  instituted  during  the  last  two 
years  in  the  methods  of  compiling  the  returns  in  the  customhouses, 
as  well  as  in  this  office,  it  does  not  appear  probable  that  any  con- 
siderable ^in  in  timeliness  in  issuing  the  monthly  publications  will 
be  possibfe  while  imports  and  exports  continue  at  their  present 
level.  The  only  remedy  would  be  a  corresponding  increase  in  the 
clerical  staff  engaged  in  compiling  the  figures  at  the  customhouses 
and  in  this  office. 

The  demand  for  more  prompt  publication  of  statistics  has  to  some 
extent  been  met  by  preparing  advance  statements  for  fecial  articles, 
showing  in  many  cases  more  details  by  countries  and  customs  dis- 
tricts than  are  usually  published,  which  are  distributed  to  interested 
parties.  This  service,  however,  must  necessarily  be  restricted,  as 
otherwise  the  work  of  preparing  the  regular  tables  would  suffer  and 
cause  still  more  delay  in  the  stated  publications.  The  Statistical 
Office  of  the  British  Board  of  Trade  furnishes  specially  prepared 
statements  to  interested  parties  imder  a  system  of  charging  fees  for 
the  actual  services  rendered  and  collects  thousands  of  dollars  an- 
nually for  this  service. 

ENLARGED   EXPORT    CLASSIFICATION. 

A  new  edition  of  Schedule  B,  governing  the  statistical  classification 
of  articles  exported  from  the  United  States,  was  prepared,  effective 
on  and  after  July  1,  1917.  The  number  of  classifications  was  ex- 
tended to  693,  thus  adding  98  new  classes.  The  tadk  of  subdividing 
general  classes  with  large  transactions  denominated  as  "  all  other," 
under  chemicals,  explosives,  machinery,  and  manufactures  of  brass, 
cotton,  india  rubber,  iron  and  steel,  paper,  silk,  wool,  and  other 
groups   was   rendered  difficult  by  the  fact  that,  while  many  weire 
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criticizing  the  large  amounts  shown  under  these  somewhat  meaning- 
less headings,  few  were  able  to  furnish  any  definite  suggestions  for 
breaking  up  the  groups.  With  the  assistance  of  collectors  of  customs 
and  a  few  commercial  organizations  it  was  made  possible  to  subdivide 
some  of  the  larger  "  all  other  "  classes,  and  the  reports  for  next  year 
will  show  considerable  more  detail.  A  plan  is  being  considered  to 
have  the  collectors  of  customs  at  the  largest  ports  keep  memoranda 
of  the  principal  commodities  included  in  the  various  "all  other" 
classes  tor  the  information  of  this  office  at  the  time  when  the  classifi- 
cation is  being  revised. 

The  list  of  countries  in  the  table  of  domestic  exports  by  articles  and 
principal  countries  in  the  Monthly  Summary  of  Foreign  Commerce 
has  been  entirely  reconstructed,  and  the  number  of  countries  shown 
greatly  increased.  As  a  ceneral  rule,  the  former  practice  of  showing 
countries  of  destination  for  groups  of  classes,  such  as  total  agricul- 
tural implements,  copper  in  pigs,  rods,  sheets  and  wire,  total  cotton 
cloths,  fertilizers,  boots  and  shoes,  and  other  groups,  has  oeen  changed 
so  as  to  show  countries  for  single  important  classes.  This  makes  the 
table  easier  to  compile,  and  at  the  same  time  furnishes  more  specific 
information  to  the  trade.  The  principal  countries  in  the  monthly 
import  table  have  also  been  revised  and  increased,  although  not  so 
extensively  as  in  the  export  statement,  for  the  reason  that  the  coun- 
tries of  origin  of  the  principal  articles  imported  do  not  change 
materially. 

A  new  schedule  governing  the  import  classification  has  also  been 
prepared,  but  has  been  suspended  until  certain  changes  to  be  made 
oy  the  Treasury  Department  in  the  regulations  and  forms  of  import 
entries  are  put  into  effect. 

PROGRESS  IN   MECHANICAL  TABUIiATION. 

The  work  of  mechanical  tabulation  carried  on  by  the  division  of 
customs  statistics  in  the  office  of  the  collector  of  customs  at  New  York 
was,  on  November  1,  1916,  placed  in  charge  of  an  official  under  the 
direct  control  of  the  Treasury  Department.  A  constant  improve- 
ment in  the  accuracy  of  the  reports  is  noticeable  as  the  employees  en- 
gaged in  the  punching  and  tabulation  of  the  cards  and  revising 
of  the  tabulated  reports  acquire  experience  and  training  in  statistical 
work.  It  is  owing  to  the  lack  of  such  training  that  it  has  not  been 
possible  so  far  to  accomplish  all  of  the  results  expected  from  the  new 
method.  While  the  process  of  punching  the  cards  and  arriving  at  the 
totals  is  more  or  less  mechanical,  persistent  care  in  assemblmg  the 
original  data  and  a  painstaking  review  of  the  totals  in  the  monthly 
tabulated  reports  are  indispensable  in  order  to  avoid  errors.  In  some 
directions  the  tendency  for  errors  is  greater  in  the  mechanical  process 
than  under  the  old  methods,  for  instance,  in  crediting  exports  to  the 
wrong  district;  on  the  other  hand,  many  errors  whidi  were  covered 
up  under  hand  compilation  arc  exposed  and  eliminated  by  mechanical 
tabulation. 

So  far  the  work  has  covered  only  exports,  the  import  reports  still 
being  compiled  by  the  collectors  at  the  various  ports  and  transmitted 
direct  to  this  omce.  The  plan  to  extend  mechanical  tabulation  on 
July  1  of  this  year  to  the  import,  warehouse,  noncontiguous,  and 
other  statistical  reports  was  postponed  on  account  of  the  large 
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amount  of  extra  work  caused  by  the  preparation  for  war.  The  Treas- 
,  ury  Department  has  in  view  a  new  form  of  entry  blank  and  a  plan  of 
requiring  an  additional  copy  of  each  form  of  entry  to  be  forwarded 
from  all  ports  to  the  statistical  office  at  New  York,  the  required  data 
to  be  punched  from  these  direct  to  the  cards,  as  is  now  done  for  ex- 
ports. When  this  plan  is  put  into  effect  separate  documents  for  com- 
piling import  and  export  statistics  will  be  available  for  the  use  of  the 
statistical  division,  without  having  to  call  on  x^ollectors  for  the  docu- 
ments used  in  the  collection  of  duties. 

The  new  export  regulations  put  into  effect  on  February  1,  1916, 
have  worked  satisfactorily  and  few  complaints  were  received  during 
the  last  year.  In  order  to  establish  uniform  practices  at  the  various 
ports  and  to  explain  doubtful  points,  several  circular  letters  of 
mstructions  were  sent  out  to  collectors  of  customs.  The  advisability 
of  leffislation  defining  clearly  the  duties  of  shippers  and  carriers  and 
estaoiishing  suitable  penalties  for  failure  to  furnish  the  required 
particulars  is  recognized. 

Under  the  provisions  of  section  886  of  the  Revised  Statutes,  the 
annual  report  on  the  Commerce  and  Navigation  of  the  United 
States  must  be  prepared  for  the  fiscal  year  ending  June  80.  The 
business  year  in  general  use  by  commercial  concerns  in  this  country 
is,  however,  the  calendar  year,  and  many  requests  are  received  for 
statements  showing  trade  by  calendar  year  periods,  which  require 
.considerable  labor  to  compile.  The  Bureau  of  the  Census,  Greolog- 
ical  Survey,  Bureau  of  Mines,  Interstate  Commerce  Commission, 
and  other  Government  offices  use  the  calendar  year.  The  statistical 
reports  of  most  European  coimtries  are  also  issued  by  calendar 
years,  which  makes  attempts  to  compare  their  annual  statistics  of 
imports  and  exports  with  our  records  difficult  if  not  impossible. 
The  proposal  to  issue  the  annual  report  of  Commerce  and  Navigation 
for  uie  calendar  instead  of  the  nscal  year  has  been  made  by  the 
committee  on  statistics  of  the  Chamber  of  Commerce  of  the  United 
States,  also  by  the  joint  committee  on  statistics  of  the  Departments 
of  the  Treasury  and  Commerce.  The  details  necessary  in  preparing 
a  bill  authorizm^  this  change  will  be  submitted  to  the  solicitor  of 
the  department  m  time  to  permit  of  its  introduction  during  the 
next  regular  session  of  Congress. 

INTERNAL  COMMERCE  STATISTICS. 

Efforts  to  secure  from  Congress  an  appropriation  for  the  purpose 
of  restoring  the  service  of  coflecting  and  publishing  statistics  of  the 
internal  commerce  of  the  United  States,  discontinued  in  1912  on 
account  of  the  failure  of  an  appropriation  for  this  work,  have  so  far 
been  unsuccessful.  Only  two  statements,  movements  of  coal  over  18 
leading  railroads,  and  shipments  of  commodities  through  the  Sault 
Ste.  l^rie  Canals,  are  being  compiled  and  published.  Reports  on 
other  subjects  are  still  being  received,  althougn  somewhat  irregularly 
and  in  fragmentary  form,  from  port  authorities,  transportation  com- 
panies, and  other  concerns;  they  are  filed  for  reference.  Supple- 
mentary manifests  of  vessels  engaged  in  traffic  on  the  Great  Lakes 
are  placed  at  the  disposal  of  the  Bureau  of  the  Census  for  use  in  com- 
piling figures  on  water  transportation. 
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The  value  of  regularly  recording  and  publishing  information  of 
domestic  conmierci&l  movements  on  rivers,  canals,  and  the  Great 
Lakes,  of  coastwise  commerce  of  the  Atlantic  and  Gulf  ports,  and 
receipts  and  shipments  of  staple  commodities  at  the  principal  dis- 
tributing centers  throughout  the  country  is  unquestioned,  in  the 
present  emergenc;^  as  well  as  in  normal  tunes.  There  is  at  present 
no  private  or  official  publication  showing  the  movements  of  internal 
or  domestic  commerce  collectively. 

ADMINISTRATION. 

ACCOUNTS  SECTION. 

The  work  of  the  accounts  section  consists  chiefly  of  verifying 
accounts  presented  for  payment,  maintaining  a  record  of  the  funds 
disbursed  from  the  various  appropriations  under  the  direction  of  the 
Bureau,  preparing  statements  as  to  the  costs  of  the  various  investi- 
gations, and  instructing  the  field  employees  with  regard  to  the  method 
of  rendering  their  accounts. 

The  placing  of  all  agents  traveling  in  the  field  on  a  per  diem 
allowance  in  lieu  of  actual  subsistence  expenditures  has,  from  the 
standpoint  of  convenience,  worked  out  to  be  a  very  satisfactory  ar- 
rangement. While  the  agents'  expenses  in  most  cases  exceed  $1  per 
day  (the  maximum  amount  that  is  allowed  by  law),  they  are  con- 
strained to  accept  this  amount  rather  than  undertake  the  work  of 
preparing  detailed  accounts.  This  is  especially  true  of  agents  travel- 
mg  in  foreign  countries,  where  local  customs  require  payments  to 
hotel  servante  to  be  made  either  weekly  or  monthly  instead  of  by  the 
day,  thereby  complicating  their  accounts,  and  where  it  is  sometimes 
difficult  to  secure  itemized  receipts  in  support  of  charges  for  launder- 
ing and  pressing.  It  is  felt  that  a  per  diem  allowance  of  $6  would 
be  more  fair  to  the  agent  traveling  in  the  Unit^  States,  and  in 
some  foreign  countries  as  much  as  $7  is  clearly  necessary  for  the 
agent  to  cover  bare  subsistence  expenditures.  It  is  hoped  that  such 
an  allowance  will  be  authorized  in  our  appropriations  for  the  next 
fiscal  year. 

Arrangements  have  been  made  whereby  the  accounts  section  will 
handle  tne  accounts  of  the  trade  commissioners  engaged  upon  the 
lumber  investigation,  which  is  being  carried  on  jointlv  by  this  De- 
partment and  the  National  Lumber  Manufacturers'  Association, 
referred  to  in  another  part  of  this  report. 

There  were  passed  for  payment  during  the  year  approximately 
1.825  vouchers  covering  salary  and  traveling  expenses  of  employees  in 
tne  field,  purchase  of  supplies  and  equipment,  and  miscellaneous 
services  (not  including  vouchers  covering  purchases  made  by  the  • 
division  of  supplies  out  of  the  contingent  appropriation),  as  against 
1,876  vouchers  during  the  year  ended  June  30, 1916,  and  1,700  vouch- 
ers during  the  1915  fiscal  year.  Approximately  4,600  letters  were 
written  during  the  current  year  as  compared  with  3,950  during  1916 
and  3,700  during  1915.  In  addition  there^  were  issued  275  travel 
orders,  as  well  as  numerous  statements  showing  the  conditions  of  the 
various  appropriations,  exi'enditures  made  for  the  several  investiga- 
tions, and  other  fiscal  matters.  While  there  were  several  changes  in 
the  personnel  of  the  accounts  section  during  the  year,  there  was  no 
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permanent  increase  in  the  number  of  employees  assigned  to  the 
secti<m. 

There  was  appropriated  for  the  fiscal  year  1917  the  smn  of  $100,000 
for  the  commercial  attach^  service,  $125,000  for  the  promotion  of 
commerce,  $100,000  for  the  promotion  of  commerce  with  South  and 
Central  America,  and  $50^000  for  investigating  cost  of  production, 
in  addition  to  the  appropriation  of  $130,640  for  the  salaries  of  statu- 
tory positions  in  the  Bureau  and  an  allotment  of  $5,000  for  con- 
tingent expenses,  making  a  total  of  $510,640  against  a  total  of 
$426,030  for  the  preceding  year.  Out  of  these  appropriations  there 
were  employed  in  the  field  during  the  year  147  persons,^  including  the 
commercial  attaches,  their  clerks,  and  the  employees  in  the  district 
offices  of  the  Bureau,  a  nmnber  of  whom,  however,  were  employed  for 
only  a  short  period.  Forty-five  of  these  employees  disbursed  funds 
as  special  disoursing  agents,  as  against  28  special  disbursing  agents 
durmg  the  preceding  year. 

TRADE  INFORMATION   SECTION. 

All  requests  by  mail  for  miscellaneous  commercial  information  are 
handled  in  the  trade  information  section.  Including  the  miscella- 
neous stenographic  work  done  for  other  divisions  of  the  Bureau,  ap- 
proximately 90,000  outgoing  communications  were  prepared  during 
the  year. 

Inquiries  reaching  this  section  cover  a  wide  field,  and  requests  for 
information  upon  various  phases  of  export  trade  are  handled  daily. 
Requests  for  special  data  on  specific  problems  are  being  constantly 
received  from  large  and  well-known  firms  already  well  established 
in  foreign  trade  and  having  their  own  highly  organized  export  de- 
partments, while  many  other  inquiries  are  from  firms  and  individuals 
who  wish  to  enter  the  export  field  but  are  entirely  unfamiliar  with 
the  technique  of  export  trading  or  the  sources  of  information  readily 
available.  Every  effort  is  made  to  give  these  different  inquiries 
special  and  individual  attention. 

The  policy  mentioned  in  a  previous  report  of  concentrating  the 
stenographic  force  of  the  Bureau  in  this  section  was  continued  as 
far  as  practicable,  and  in  addition  to  carrying  on  the  regular  work 
of  the  section,  stenographers  were  also  furnished  to  other  offices  of 
the  Bureau.  As  a  result  of  this  arrangement,  the  section  naturally 
bore  a  large  share  of  the  burden  of  emergency  work  in  connection 
with  the  licensing  of  exports  that  devolved  upon  the  Bureau  during 
the  closing  weeks  of  the  year.  The  necessity  tor  much  of  this  speciid 
work  arose  before  the  required  additional  personnel  could  be  pro- 
vided and  was  carried  on  in  addition  to  the  re^lar  work  with  the 
regular  stenographic  and  clerical  force.  Credit  is  due  to  the  em- 
ployees for  the  patriotic  and  uncomplaining  spirit  in  which  this 
emergency  was  met. 

A  definite  plan  was  worked  out  and  put  into  effect  during  the 
year  whereby  American  export  commission  houses  and  other  Amer- 
ican export  agencies  may  take  advantage  of  the  "Foreign  trade 
opportunities  '^and  confidential  circulars  issued  by  the  Bureau.  Up 
to  this  time  no  satisfactory  plan  had  been  agreed  upon  for  making 
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this  confidential  information  available  to  this  particular  class  of 
firms,  which  are  admittedly  an  important  factor  in  our  export  ma- 
chinery. These  houses  have  been  asked  to  fill  out  a  special  blank 
giving  certain  details  about  their  organization  and  work,  and  a 
special  card  index  has  been  compiled  irom  the  executed  forms.  To 
the  names  on  this  index  are  sent  copies  of  all  confidential  circulars 
and  the  houses  are  also  entitled  to  the  addresses  reserved  from  any 
"Foreign  trade  opportunity "  notices  which  they  may  request  from 
time  to  time. 

Effective  April  19,  1917,  the  trade-information  indexes  and  files  of 
what  had  been  known  as  the  "miscellaneous  section"  were  placed 
under  the  supervision  of  the  trade  information  section.  This  diange 
added  two  regular  employees  to  the  section. 

DISTRIBUTION    SECTION. 

The  distribution  section  is  charged  with  the  distribution  of  the 
various  monographs^  confidential  circulars,  press  statements,  and 
other  literature  published  by  the  Bureau. 

Approximately  1,500  new  firms  were  added  to  the  Exporters  Index 
during  the  year,  which  now  comprises  26,000  names.  This  is  a  list 
of  American  concerns  known  to  be  interested  in  foreign  trade.  Con- 
fidential circulars,  notices  concerning  the  issuance  and  nature  of 
new  publications,  and  other  commercial  information  given  out  by 
the  Bureau  are  sent  to  firmis  specifically  interested..  Approxi- 
mately 112,000  copies  of  confidential  and  miscellaneous  circulars  and 
433,000  "  selling  "  letters  were  sent  out  from  this  list  during  the  year, 
the  latter  proving  an  important  factor  in  increasing  the  sale  of  the 
Bureau's  publications.  The  distribution  section  also  maintains  va- 
rious other  lists  in  addition  to  the  Exporters  Index,  such  as  com- 
mercial organizations,  trade  associations,  trade  journals,  banks  with 
foreign  departments,  steamship  companies,  export  commission 
houses,  and  foreign  freight  agencies  and  forwarders^,  to  which  are 
sent  printed  matter  in  regard  to  foreign  trade  possibilities,  notices  of 
new  publications  of  the  Bureau,  and  other  matter  of  specific  interest. 

Copies  of  Commerce  Reports  containing  subjects  of  specific  in- 
terest to  firms  registered  on  the  Bureau's  list  are  marked  and  sent  to 
those  firms.  Letters  of  appreciation  from  the  recipients  of  this 
service  demonstrate  its  value  to  manufacturers  and  exporters  and  the 
desirability  of  its  continuance.  Approximately  25,000  marked  copies 
were  mailed  out  during  the  year. 

There  was  a  large  increase  during  the  year  in  the  lists  of  foreign 
importers  forwarded  by  consular  officers  and  the  Bureau's  special 
representatives,  800  new  lists  being  added  to  the  already  large  col- 
ledtion.  Some  3,000  individual  requests  were  received  for  these  lists 
during^  the  year.  They  are  mimeographed  and  each  district  and  co- 
operative orace  receives  a  supply  lor  distribution  to  local  inquirers. 
They  are  referred  to  in  Commerce  Reports  and  indicated  by  a  file 
or  reference  number. 

The  following  table  shows  the  number  of  publications  and  circulars 
distributed  by  the  Bureau  during  the  fiscal  year  1915, 1916,  and  1917 : 


Digitized  by 


Google 


356 


BSPOBTS  OF  THE  DEPARTMENT  OF  COMMEBOB. 


Publications  Distributed  Dusiifo  thb  Fiscal  Tkabs  Ended  June  SO,  1915, 

1916,  AND  1917. 


PubUoattoot. 


1915 


m» 


1SI7 


MonograptaB: 

Specutlageotfstries 

Special  oomular  reports 

IfiMellaneous  series 

Foreign  tariff  series 

Foreim  tariff  notes 

Confldoitial  bulletins 

Statistical  publications 

Confidential  circulars 

Press  letters 

SellinjE  letters 

M  te^f]ftfi^na  (rtrai^ff 

Annual  report  of  Chief  of  Bureau 


13 

10 
8 
S 

6 
«7 
Ml 
99 
87 
25 

1 


0 

4 
15 
4 
4 
1 

56 
178 
388 
87 
30 
1 


33 

1 

10 
8 
4 
1 

56 
61 
06 

a 

u 

1 


APPROPRIATIONS  AND  ESTIMATES. 

The  table  below  shows  the  appropriations  that  have  been  available 
for  the  work  of  the  Bureau  during  the  last  two  fiscal  years  and  the 
estimates  that  are  to  be  submitted  for  the  year  ending  June  30,  1919. 
It  gives  the  number  of  persons  employed  and  the  amount  of  money 
expended  in  each  branch  of  the  work.  It  will  be  seen  that  an  appro- 
priation of  $698,320  is  asked  for  the  fiscal  year  1919,  this  being  an 
increase  of  $219,200  over  the  year  1918. 

Appbopbiations  fob  the  Bubeau  of  Fobeion  and  Domestic  Couukbce  Dubino 
THE  Fiscal  Yeabs  Ended  June  80,  1917  and  1918,  and  Estimates  fob  the 
Fiscal  Yeab  Ending  June  80,  1919. 


Appropriatloiis  and  classes  of  wori^. 


1917 


Emptoy- 


Amoont. 


1918 


^"^y  Amount 


1919 


Employ- 


Amount. 


Statutory  appropriation 
AdminBuataon 


Accounts,  records,  and  flies 

CoUattaigtarUb , 

CompflJnK  statistics 

Distributmg  information 

Division  of  commercial  attach^. . 

Division  of  district  offices 

Division  of  field  investigators — 

Editorial  work 

Latin-American  division 

Research  and  translation 

Trade  information , 


91«,S60 
18,640 
4,600 
40,760 
6,000 
8,000 
1,000 


14 


ao,ioo 


7,000 
14,300 


818,860 
28,060 

4,aoo 

41,200 
6,100 
3,200 
8,200 
3,800 

21,800 
4,400 
8,000 

16,200 


16 


9,800 
19,900 


Total.. 


06 


180,640 


113 


164,120 


117 


168,830 


Promoting  commerce: 

Office  staff 

Field  investigators 

Miscellaneous 

Maintenance  of  disUlct  offices— Com- 

meroial  agent  at  large 

Salaries  in  district  offices— 

Boston 

ChicaiR) 

New  Orleans 

New  York 

Division  commercial  agents . . . 

San  Frandsco 

Seattle 

St.  Louis 

Miscellaneous,  including  rent, 
traveling  expenses,  supplies, 
cablegrams,  temporary  clerical 
assistance,  etc 


2 
el9 


8,600 
68,400 
8000 


<% 


6,00 


6,100 
4,000 

8,000 
16,800 
7;  100 
8,100 
8,000 
8  100 


4,800 


4,300 
4,660 
2,800 
13,800 
4,400 
8,100 
8,000 
8,000 


g,OBO 


14,000 
6^000 
8^600 


3,600 

4,300 
4,660 
3,000 
13,800 


8,100 
8,000 
8,000 


10,360 


Total.. 


126,000 


63 


126,000  I 


186,000 


•  These  positions  provided  for  under  lumpsum  appropriations. 

»  These  positions  provided  for  under  statutory  appropriatfon. 

« Including  empfoyees  serving  less  than  a  year  and  tliose  on  nominal  salaries. 
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Afpbopbiations  fob  thk  Bubbau  of  Fobeign  and  Domestic  Gommebob  DxTBiNe 
THE  Fiscal  Ybabs  Ended  Jure  80,  1917  and  1918,  and  Bstimatbs  fob  the 
Fiscal  Teab  Ending  June  80,  1919 — Oontinued. 


mi 

1318 

1910 

Employ- 
ees. 

^.n^ 

Employ^ 

Amocmt. 

Employe 
ess. 

Commeroial  attachAi: 

Offloe  staff 

5 

16,800 

Salaries,  oommeroial  attach^,  elerks, 
and  expenses— 
FimnoefPails) 

3 

$10,000 
10,000 

3 

3 

810,000 
10,000 

10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10  000 
10,000 

Italy     '.X 

Ifexloo ,. -. 

2 

10,000 

3 

10,000 

§25"'*!^"*':"""""':*:* 

United  Kingdom  (London). .  ..*... 
Central  America. 

s 

10,000 

3 

10,000 

Anentina  fBiienov  Aine> 

3 
3 
3 
3 

10,000 
10,000 
10,000 
10,000 

3 
3 

10,000 
10,000 

10,000 
10,000 

BiaiiKRtode  Janeiro)..'. 

Chile  (Banttagn) 

Peru  (t^ima) 

3 

10,000 

10,000 
10.000 

Veneiuela,   Colombia,   and   the 

China  (PeWnF) 

3 

10,000 

3 

10,000 

10,000 
10,000 

TflSJ?..             ■  ■;;; 

7apan  (Tokyo) t 

3 
3 

10,000 
10,000 

10,000 

iSrala  (MelbocirnD) 

3 

10,000 

10,000 
10,000 

Soath  Africa .'. 

msoeUaneoos,  innhiding  oontin- 
flimt  exnenses 

28,200 

Total 

30 

100,000 

30 

100,000 

80 

200,000 

Cost  oTprodoetion: 

Offloe  staff 

11 
11 

13,730 

1:Sg 

Field  investigators 

M isoellanefflii.  In<?tiidinff  snpplleif 

Total .*. 

22 

50,000 

Latin  America: 

Offloe  staff . 

W 
•  16 

75,000 
4;800 

18 
•  14 

36,700 
8,300 

17 
11 

25.000 

Field  investigators 

6^000 

Mieoellaneoiis    

10,000 

Total 

32 

100,000 

83 

100,000 

28 

100,000 

Far  Bast: 

Offlfwstaff 

18 
18 

20,600 

Field  investigators 

74.600 

IdoeHaneoQS 

5,000 

Total 

28 

100,000 

*■*    *        *' 

Grand  total 

222 

605,640 

317 

470,130 

260 

608,820 

•  Indading  employees  serving  lees  than  a  year  and  those  on  nominal  salaries. 

The  following  table  gives  the  number  of  employees  in  the  Bureau 
of  Foreign  ana  Domestic  Commerce  during  the  years  1912  to  1918. 
It  diows  liiat  in  the  fiscal  year  that  has  just  clc»ed  the  number  of 
lump-sum  employees  was  127  and  those  holding  statutory  positions 
95^  while  dunnc  the  year  1918  the  force  paid  from  special  appropri- 
ations ^dll  probably  reach  but  101  persons,  with  113  statutory  em- 
ployees. 
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Bmployebs  of  the  Bubeau  of  Foreign  and  Domestic  Oommebce  Dxtbing  thb 
Fiscal  Yeabs  1912  to  1918. 


Employees  under  lamp-sum  appropriations. 

Regular  statu- 

twy  force  of 

Bureau. 

Year 

ended 

June  90- 

Promoting 
conmierce. 

Promoting 

with  South 
and  Central 
America.« 

Inyestigating 

cost  of 
production.* 

Commeroial 
attaches. 

Total 

sum 
em- 
ployees. 

Em- 
ployees. 

'E 

Em. 
ployees. 

tion. 

Em- 
ployees. 

'E 

Em- 
ployees. 

T 

Em- 
ployees. 

'E 

1912 

11 

12 

16 

'84 

d32 

'53 

52 

160,000 
60,000 
60,000 

77,000 
125,000 
125,000 

11 
12 

29 
89 
105 
127 
104 

602 
688 
»88 
89 
86 
95 
113 

C$110,600 

1918 

• 

e 114! 860 

1914 

18 
18 
18 
22 

150,000 
50,000 
50,000 
50,000 

e 114, 860 
122,180 
110,280 
130,840 
154,120 

1915 

1916 

1917 

1918'..... 

17 
85 
32 
32 

850,000 
75,000 
100,000 
100,000 

20 
20 
20 
20 

1100,000 
100,000 
100,000 
100,000 

•  Exclusive  of  temporary  employees. 

b  Inoludmg  6  employees  paid  out  of  tariff  appropriation;  later  transferred  to  statutory  posltloDs. 
e  Inchiding  tariff  appropriation  (110,000). 

*  Includes  2  positions  in  the  bureau  provided  for  by  appropriation  aot. 
istimatc" 


« In  part  estimated. 


PRESENT  ITEEDS  OF  THE  BUREAU. 


The  Bureau  has  suffered  during  the  past  year  because  of  the  in- 
adequacy of  salaries  paid  for  administrative  positions.  In  the 
Bureau  appropriation  for  salaries  there  is  still  only  one  chief  of  divi- 
sion allowance  as  high  as  $2,500.  At  least  a  $2,500  position  should  be 
available  for  chiefs  of  the  following  divisions :  Division  of  statistics, 
tiie  division  of  foreign  tariffs,  and  the  editorial  division.  At  present, 
in  addition  to  the  one  $2,500  chief  of  division  position,  which  I  have 
mentioned,  the  only  other  specific  administrative  positions  authorized 
are  one  chief  of  division  at  $2,000,  one  assistant  chief  of  divison  at 
$2^250,  an  editorial  assistant  at  $2,000,  a  translator  at  $2,000,  and  an 
expert  in  commerce  and  finance  at  $2,000.  This  salary  scale  is  not 
on  a  par  with  the  salaries  now  being  paid  in  other  Government  oflSces 
in  Wadiin^n.  The  work  is  important  and  requires  good  men. 
Even  in  this  time  when  economy  is  the  watchword  I  again  want  to 
point  out  the  need  of  providing  statutory  places  for  the  divisions 
above  mentioned  and  two  other  statutory  places  at  $2,100  for  the 
research  division  and  the  accoimts  section.  Authorization  ^ould 
also  be  made  in  the  lump-sum  appropriations  for  promoting  com- 
merce, commercial  attaches,  and  the  Far  Eai^m  work,  for  expen- 
ditures for  personal  services  in  Washington,  in  order  to  enable  the 
employment  and  retention  of  competent  administrative  employees 
and  experts. 

In  the  appropriation  for  the  commercial  attach^  service  authoriza- 
tion should  be  contained  for  expenditures  for  personal  services  in 
foreign  coimtries  sufficient  to  allow  adequate  compensation  for  clerks 
and  U)  make  possible  liie  employment  oi  janitors  and  other  necessary 
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assistants.  Unfavorable  foreign  exchange  rates  and  great  increases 
in  the  cost  of  living  make  necessarv  some  provision  for  increased 
compensation  or  a  system  of  post  allowances  for  our  foreign  repre- 
sentatives. Authorization  by  law  is  needed  to  increase  the  sub- 
sistence allowance  of  representatives  traveling  either  in  the  United 
States  or  in  foreign  countries. 

TRANSFER  OF  EXPORT-LICENSE  WORK. 

Since  the  body  of  this  report  was  composed  there  has  been  a  transfer 
of  the  administrative  duties  connected  with  export  licenses  under  the 
espionage  act  from  the  Bureau  of  Foreign  and  Domestic  Commerce 
to  a  war-time  organization  known  as  the  War  Trade  Board.  To  this 
board  the  Bureau  will  contribute  freely  of  its  men,  time,  and  money 
for  the  successful  operation  of  the  act  m  question.  An  effort  will  t!e 
made  to  modify  for  the  benefit  of  American  commerce  any  adminis- 
trative rulings  which  may  in  actual  operation  prove  too  severe  on 
commerce,  with  due  regard  to  the  belligerent  objects  sought  Our 
good  offices  will  naturjuly  be  exercised  through  the  Department  of 
Commerce  representative  on  the  War  Trade  Board,  who  is  expected 
to  reflect  the  views  of  American  business  as  shared  by  the  Department 
in  its  position  of  guardian  to  our  commercial  welfare. 

CONCLUSION. 

In  closing  this  report  let  me  emphasize  the  splendid  spirit  that 
is  actuating  the  employees  of  the  Bureau  of  Foreign  and  Domestic 
Commerce.  It  should  be  recognized  that  the  character  of  the 
men  and  women  employed  stands  high  in  points  of  intelligence  and 
education.  Both  at  home  and  abroad  the  Bureau  employees  have  had 
to  face  increased  work,  and  our  representatives  in  loreign  countries 
especially  have  had  distracting  difficulties  to  meet  on  account  of  the 
war.  With  a  spirit  of  patriotism  and  loyalty  to  their  work  they  have 
performed  their  tasks  without  complaint.  A  very  considerable  strain 
was  placed  on  the  main  office  in  Washington  during  the  last  year, 
after  the  United  States  entered  the  war,  and  many  extra  hours  ot 
work  were  performed  as  a  matter  of  course,  not  only  minus  complaint 
but  with  real  enthusiasm. 

Sir,  I  congratulate  you  on  the  quality  of  the  force  which  in  the 
Bureau  of  Foreign  and  Domestic  Commerce  composes  part  of  your 
official  family. 

Respectfully, 

BuRWELL  S.  Cutler, 

Chief  of  Bureau. 

To  Hon.  WiLUAM  C.  Redfieu), 

Secretary  of  CovMnerce. 
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Department  op  Commerce, 

Bureau  of  Standards, 
Washdngton^  July  i,  1917. 

Sir:  There  is  submitted  herewith  a  report  of  the  work  of  the 
Bureau  of  Standards  for  the  fiscal  year  ended  June  30,  1917. 

L  FUNCTIONS,   ORGANIZATION,   AND   LOCATION. 

Before  describing  in  detail  the  various  scientific  and  technical 
problems  in  which  the  Bureau  of  Standards  is  engaged,  the  following 
brief  statement  as  to  its  functions  and  organization  may  be  helpful 
to  those  unfamiliar  with  the  subject  of  standardization  m  the  bt*oad 
and  modern  sense. 

The  standards  with  which  the  Bureau  is  authorized  to  deal  may  be 
conveniently  classed  as  follows :  Standards  of  measurement,  standard 
values  of  constants,  standards  of  quality,  standards  of  mechanical 
performance,  and  standards  of  practice. 

X.  standards  op  mbasurbmbnt. 

A  standard  of  length  may  be  taken  as  an  example  of  a  standard  of 
mei^urement.  It  must  be  a  length  which  is  unchanging,  repro- 
ducible, and  capable  of  being  compared  with  the  working  standards 
iised  in  the  most  precise  scientific  work  or  with  those  used  in  com- 
merce and  industry.  The  fundamental  standard  must  be  subdivided 
and  working  standards  prepared  of  these  parts,  and  for  the  measure- 
ment of  greater  lengths  standards  must  be  prepared  which  are  multi- 
ples of  the  fundamental  standard.  This  process  of  subdividing  and 
multiplying  the  standard  involves  difficulties  as  great  as  those  met 
with  m  the  preparation  of  the  fundamental  standard  itself. 

The  construction  of  a  set  of  standard  weights  from  a  single  imit  is 
also  an  illustration;  a  whole  set  of  standard  weights  must  be  pre- 
pared before  the  standard  weight  of  the  Government  can  become 
available  to  the  public.  When  uxe  standard  of  length  or  weight  has 
been  found  with  as  many  desirable  qualities  as  possible,  and  before 
the  working  standards  of  the  subdivisions  or  multiples  can  be  pre- 
pared, the  question  as  to  the  method  of  comparison  arises,  which 
aj^in  involves  the  solution  of  difficult  scientific  problems  in  connec- 
tion with  the  balance  or  the  methods  used.  Tnese  balances  range 
from  that  capable  of  measuring  the  thousandth  part  of  a  milligram 
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to  the  large  testing  machine  capable  of  measuring  a  load  of  thou- 
sands of  tons.  Hie  complete  ranee  must  be  covered,  which  involves 
not  onl]^  a  large  number  of  working  standards,  all  of  which  must 
agree  with  the  fimdamental  standard,  but  apparatus  suitable  for  the 
comparison  of  these  standards  with  all  of  the  lengths  or  weights 
found  in  practice. 

These  st^>s  and  equipment  are  absolutely  essential  in  order  to 
secure  uniform  measurements  of  length  or  weight  throughout  the 
country,  and  they  have  their  counterpart  in  every  quantity  that  has 
to  be  measured,  whether  it  be  length,  weight,  temperature,  heat,  light, 
or  the  various  electrical  measurements  or  other  standards  of  measure- 
ment. These  standards  in  one  form  or  another  are  involved  in  practi- 
cally every  scientific  investigation,  industrial  process,  engineering 
structure,  or  oHnmercial  traniacticm. 

t.  PHYSICAL  CONSTANTS. 

There  are  man^  fixed  relations  between  physical  quantities,  the 
values  of  whidi  it  is  extremely  important  to  know.  These  values 
are  usually  termed  ^^  physical  constants,"  and  are  used  in  every  branch 
of  scientific  work  or  industry.  The  amount  of  heat  required  to 
chan^  a  pound  of  water  into  steam  under  normal  conditicxis  and  the 
relation  between  heat  and  mechanical  energy  are  two  important  phys- 
ical constants;  their  values  are  used  in  practically  every  computa- 
tioQ  in  connection  with  the  designing  of  steam  engines  and  boilers, 
the  tests  of  their  efficiencies,  or  the  measurement  of  their  output. 
The  amount  of  heat  required  to  turn  liquid  ammonia  into  vapor  or 
the  amount  of  heat  required  to  melt  a  pound  of  ice  are  constants 
equally  important  in  the  refrigerating  industries.  The  value  of  the 
relation  between  electrical  and  mechanical  enerey  is  involved  in 
many  important  commercial  transactions  concemeain  electricity. 

Accurate  and  authoritative  yalues  of  these  ccmstants  are  just  as 
essei^ial  as  in  the  case  of  standards  of  measurement  Many  of  these 
now  in  use  are  old  and  obsolete  and  need  redeterminaticm  ^y  means 
of  the  best  modem  facilities  for  physical  measurement  Tlieir  de- 
termination involves  the  most  mmcult  and  precise  woik  in  all 
branches  of  physics  and  chemistiy — a  fact  not  generally  known  by 
those  not  engaged  in  the  scientinc  or  technical  work  where  these 
constants  are  u^d. 

3.  STANDARDS  OF  QUALITY. 

A  standard  of  quality  for  a  given  material  may  scxnetimes  take  the 
form  of  a  sample  of  that  material  with  whidi  other  materials  of  the 
same  kind  can  be  cconpared,  but  this  is  generally  a  makeshift  of  the 
poorest  sort  It  is  only  resorted  to  in  the  absence  of  definite  and 
reliable  specifications  in  terms  of  measurable  properties;  that  is  to< 
say,  a  standard  of  quality  of  a  material  usually  takes  the  fonn  of 
a  q)ecification  or  definiti<xi  of  its  propertieS|  invidving,  of  course, 
the  measurement  of  those  prcwNerties  oy  means  of  ibe  usual  standards 
of  measurement  A  certam  kind  of  steel,  a  cement,  a  paint,  an  oil, 
or  a  paper  or  cloth  is  found  by  use  to  be  good  or  poor.  The  questicnis 
then  anse.  Why  is  it  good  or  poor;  What  are  the  physical  or  diem- 
ical  properties  or  the  particular  combination  of  elements  which  w<^Vf> 
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it  of  good  or  poor  quality;  How  are  its  properties  to  be  measured  or 
its  constituents  determined?  These  are  questions  for  the  laboratory 
to  answer  and  invc^ye  physical  and  chemical  investigations  of  the 
most  difficult  sort 

A  standard  of  quality  for  a  given  material  necessarily  takes  into 
account  the  purpose  for  which  the  material  is  to  be  used;  to  set  the 
standard  too  low  results  in  losses,  poor  efficiency,  and  even  loss  of 
life;  to  make  it  too  high  mav  result  precisely  in  tne  same  thing:  that 
is  to  say,  the  material  must  be  suitable  for  Uie  purpose  intendra.  and 
the  Bureau's  investigations  in  connection  with  the  properties  ox  ma- 
terials are  to  enable  the  user  of  these  materials,  first,  to  select  intelli- 
gently the  material  best  suited  for  the  purpose;  second,  to  specify 
it  in  terms  which  the  producer  can  not  mistake;  and,  third,  to  make 
the  necessary  tests  to  ascertain  whether  or  not  the  material  supplied 
is  in  accordance  with  the  specifications. 

The  actual  testing  of  materials  by  the  Bureau  of  Standards  to 
ascertain  whether  or  not  they  comply  with  specifications  is  confined 
almost  exclusively  to  Government  purchases,  but  in  maUng  these 
tests  (in  which  the  Bureau  has  had  the  hearty  cooperation  of  prac- 
ticaUy  all  the  departments  of  the  Government  service)  it  is  com- 
pelled to  make  many  investigations  concerning  the  properties  of 
materials,  their  specification  and  measurement.  While  this  work 
is  of  2reat  value  in  placing  Government  purchases  on  a  correct  busi- 
ness basis,  the  results  of  the  investi^tions  as  to  the  properties  of 
materials  and  the  information  gained  in  testing  Government  supplies 
are  even  more  important  to  the  general  public  and  are  distributed  in 
the  form  of  suitable  publications. 

The  Bureau  does  not  compete  with  private  testing  laboratories, 
but  endeavors  to  assist  them  by  the  development  of  standard  specifi- 
cations, methods  of  measurement^  and  other  matters  where  umf  orm- 
ity  is  desirable,  much  of  which  mformation,  as  stated  above,  is  se- 
cured in  connection  with  the  testing  of  materials  purchased  by  tJie 
Government  and  a  close  observation  of  their  use. 

The  time  is  not  far  distant  when  it  will  be  required  that  all  mate- 
rials boufffat  or  sold  shall  be  as  represented,  but  it  should  be  kept 
in  mind  wat  this  is  impossible  except  in  the  case  of  those  materials 
where  proper  standards  of  quality  and  methods  of  measurement  have 
been  developed.  It  must  not  be  assumed  that  the  purchaser  or  user 
is  the  party  principally  benefited  in  the  development  of  such  stand- 
ards; on  the  contrary,  the  manufacturer,  first  of  all.  is  interested  in 
the  quality  of  all  things  which  affect  the  quality  of  nis  product,  and 
while  the  Bureau's  efforts  in  this  field  are  devoted  principally  to  the 
pointing  out  and  measurement  of  those  properties  upon  which  the 
quality  of  the  materials  depends,  it  is  to  oe  regretted  that  its  force 
and  equipment  are  insufficient  to  render  more  assistance  to  manu- 
facturers with  a  view  to  a  direct  improvement  of  those  parts  of  the 
process  upon  which  the  quality  of  the  output  depends. 

4.  STANDARDS  OP  PBRPORMANCB. 

The  value  of  an  instrument^  device,  or  machine  almost  always 
depends  upon  the  efficiency  of  its  performance.  In  such  cases  it  is 
necessary  to  state  the  performance  desired  or  guaranteed  in  terms 
which  are  correct  and  susceptible  of  measurement.    As  in  the  case 
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of  standards  of  quality,  the  standard  involved  is  more  often  in 
the  form  of  a  specification,  but  specifications  are  useless  unless  based 
upon  correct  scientific  and  mechanical  principles  and  supplemented 
with  a  statement  of  the  method  to  be  used  in  ascertaining  whether 
or  not  the  specifications  or  guaranties  have  been  complied  with. 

The  performance  of  an  engine  or  boiler,  a  pump,  an  electrical  gen- 
erator or  motor,  a  weighing  device,  or  a  telescope  can  usually  be 
measured,  but  the  quantities  to  be  measured  and  the  method  used 
must  be  specified  correctly  and  imderstood  by  all  the  parties  con- 
cerned in  the  construction,  purchase,  or  use  of  such  apparatus.  To 
do  this  properly  involves  the  use  of  standards  of  measurement, 
standard  values  of  constants,  and  standards  of  quality.  The  Bureau 
of  Standards  does  not  attempt  to  cover  this  field  completely,  but 
only  those  cases  where  there  is  a  lack  of  definite  information  upon 
which  to  base  specifications  and  only  to  the  more  important  classes 
of  apparatus.  To  secure  this  information  involves  investigations 
quite  as  scientific  in  character  and  as  difficult  as  in  the  case  of  other 
standards,  as  well  as  a  knowledge  of  technical  and  manufacturing 
processes. 

The  Bureau's  activities  in  this  field  have  only  been  developed  to 
a  slight  extent  and  almost  entirely  in  connection  with  Government 
purchases.  It  has  had  in  this,  as  well  as  in  the  field  of  the  prop- 
erties of  materials,  the  most  hearty  cooperation  of  the  various  Gov- 
ernment experts,  manufacturers,  engineers,  and  technical  societies. 

5.  STANDARDS  OF  PRACTICE. 

Standards  of  practice  are  generally  involved  in  the  enactment  of 
laws  when  technical  and  scientific  matters  are  concerned,  in  the  ordi- 
nances relating  to  the  regulation  of  public  utilities,  and  in  the  estab- 
lishment of  building  and  safety  codes.  Like  standards  of  perform- 
ance, they  are  dependent  upon  standards  of  measurement  and  stand- 
ards of  quality  and  are  or  the  most  vital  importance  in  questions 
pertaining  to  the  welfare  and  safety  of  the  public.  In  a  field  so 
broad  the  Bureau  can  touch  only  upon  the  more  important  aspects 
of  the  work,  where  national  uniiormity  is  desired — fields  which  can 
not  be  covered  efficiently  in  private  laboratories. 

6.  RELATION  OF  THE  BUREAU'S  WORK  TO  THE  PUBLIC. 

It  is  perfectly  obvious,  even  to  one  unfamiliar  with  the  subject, 
that  the  maintenance  on  the  part  of  the  Government  of  correct 
standards  of  measurement  or  quality  or  performance  calls  for  con- 
tinuous scientific  and  technical  investigations  of  the  highest  grade, 
involving  the  most  competent  expert  services  and  the  best  scientific 
equipment.  When  this  is  accomplished,  there  still  remains  the  seri- 
ousproblem  of  making  the  results  available  and  useful  to  the  public. 

Tne  Bureau  compares  with  its  own  standards  of  measurement  the 
standards  or  measuring  instruments  of  States,  cities,  scientific  labo- 
ratories, educational  institutions,  manufacturers,,  (xovemment  bu- 
reaus, or  the  public,  for  which  a  nominal  fee  is  charged,  except  in 
the  case  of  the  National  and  State  Government  institutions.  It 
ffives  advice  concerning  these  standards  or  their  use,  whether  it  be 
in  connection  with  the  enactment  of  laws,  regulations,  or  ordinances 
concerning  the  weights  and  measures  of  everyday  trade  or  in  con- 
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nection  with  precision  standards  used  in  scientific  work  and  the  in- 
dustries. It  gives  advice  upon  reauest  to  State  and  city  oflScials, 
public-service  commissions,  and  public-utility  corporations  regard- 
mg  the  standards  of  measurement,  or  quality,  or  performance  in- 
volved in  Icjgislation  or  regulation  pertaining  to  the  public  utilities. 
Many  questions  of  disagreement  between  the  public  and  utility  com- 
panies as  to  these  matters  are  referred  to  the  Bureau  for  advice  or 
adjustment,  often  avoiding  unfair  or  inconsistent  regulations,  as 
well  as  long-drawn-out  and  expensive  litigation.  There  is  a  great 
need  on  the  part  of  the  public  lor  unbiased  and  reliable  information 
pertaining  to  the  standards  entering  into  the  regulation  and  sale  of 
the  services  of  public  utilities.  As  far  as  possible  such  information 
is  given  in  the  lorm  of  publications  upon  definite  subjects. 

It  must  not  be  inferred  from  the  above  that  the  Bureau's  activities 
are  devoted  principally  to  the  interests  of  the  user  or  consumer. 
The  fundamental  facts  regarding  standards  of  measurement,  quality, 
or  performance  are  the  very  things  which  most  deeply  concern  manu- 
facturers; they  are  fundamentally  concerned,  either  directly  or  indi- 
rectly, with  the  improvement  of  methods  of  production  or  tne  quality 
of  the  output.  It  may  be  said  that  the  Bureau  occupies  somewhat 
the  same  position  with  respect  to  the  manufacturing  interests  of  this 
countrv  that  the  bureaus  of  the  Department  of  Agriculture  do  to  the 
agricultural  interests.  Many  industries  are  just  beginning  to  realize 
the  importance  of  precise  methods  of*  measurement  and  scientific 
investigation,  which,  in  practically  every  case,  involve  some  kind  of 
measurement. 

It  is  upon  quality  as  well  as  upon  price  that  competition  must 
finally  depend,  whether  in  domestic  or  foreign  commerce.  The  use 
of  exact  methods  and  scientific  results  is  the  greatest  factor  in  Uie 
improvement  of  quality,  efficiency,  or  the  development  of  new  in- 
dustries. The  educational  value  of  the  Bureau's  work  in  this  respect 
is  almost  entirely  unknown  to  the  general  public,  and  yet  the  Bureau 
receives  hundreas  of  letters,  as  well  as  many  personal  visits  from 
manufacturers,  seeking  information  as  to  standards  of  measurement, 
how  to  use  them,  how  k)  measure  the  properties  of  materials,  or  as 
to  the  fundamental  physical  and  chemical  principles  involved;  also, 
what  is  of  even  greater  importance,  how  to  initiate  and  carry  out 
scientific  investigations  and  tests  on  their  own  account  in  their  par- 
ticular fields  of  work. 

The  importance  of  maintaining  scientific  institutions  having  to 
do  with  standardization  and  the  application  of  precise  measure- 
ments to  the  industries  has  been  reco^ized  by  all  the  leading  coun- 
tries of  the  world.  Great  Britain  maintain^  the  Standards  Depart- 
ment of  the  Board  of  Trade,  which  is  in  charge  of  the  standards  and 
inspection  service  of  the  trade  weights  and  measures;  also  the  Na- 
tional Physical  Laboratory,  whose  functions  include  matters  per- 
taining to  scientific  and  technical  standards,  physical  constants,  and 
to  some  extent  the  properties  of  materials.  The  Laboratoire  d'Essais, 
of  France,  while  not  as  extensive  as  the  English  institution,  is  charged 
with  similar  duties.  Germany  maintains  three  such  institutions — 
the  Normal-Eichungs  Kommission,  equipped  with  the  buildings, 
personnel,  and  apparatus  necessary  in  standardizing  and  controlling 
the  weights  and  measures  of  trade;  the  Physikalisch-Technische 
Reichsanstalt,  covering  testing  and  investigations  in  connection  with 
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scientific  and  technical  standards  other  than  weights  and  measures; 
and  the  Prussian  Govemment  maintains  the  Materialp^riifungsamt, 
a  large  institution  devoted  to  the  investigating  and  testing  of  struc- 
tural, engineering,  and  other  materials. 

It  is  generaUy  recognized  that  these  institutions  have  been  exceed- 
ingly important  factors  in  the  industrial  progress  of  these  countries. 

7.  RELATION   OF  THE  BUREAU'S  WORK  TO   THE  GOVERNMENT 

SERVICE. 

The  bureaus  of  the  Govemment  engaged  in  scientific  and  technical 
work  are  necessarily  dependent  upon  standards  of  measurement  of 
every  variety.  In  addition,  many  of  them  are  engaged  in  the  design, 
construction,  and  specification  of  a  great  variety  of  special  appara- 
tus, in  which  the  principles  of  mechanics,  heat,  optics,  electricity,  and 
chemistry  are  involved  and  are  vital  to  their  efficiency  and  successful 
operation.  In  such  matters  the  Bureau  has  been  consulted  most 
freely  by  the  War  and  Navy  Departments,  the  Post  Office  Depart- 
ment, the  Department  of  Agriculture,  the  Public  Health  Service,  and 
others. 

The  engineering  and  building  construction  in  progress  at  all  times 
by  the  Govemment  is  exceedingly  great,  both  in  variety  and  mag- 
nitude; in  all  of  it  a  knowledge  of  the  materials  employed  is  of  fun- 
damental importance  from  the  standpoints  of  economy,  efficiency, 
and  safety.  The  work  of  testing  and  mvestigating  the  properties  or 
structural  materials  was  taken  up  and  is  carried  on  primarily  for 
the  purpose  of  securing  the  information  needed  by  the  Govemment 
service  m  its  structural  work.  This  information  is  as  necessary  to 
the  public  in  construction  work,  and  every  effort  is  made  by  the 
Bureau  to  make  its  finding  in  a  form  available  to  the  public  gener- 
ally. The  demands  for  information  of  this  sort  have  come  from 
practically  all  Govemment  bureaus  and  establishments,  but  especially 
so  in  connection  with  the  structural  work  carried  on  by  the  Office  of 
the  Supervising  Architect,  the  engineering  branches  of  the  Army, 
the  Bureau  of  Construction  and  Kepair  of  the  Navy,  the  Panama 
Canal,  and  the  Reclamation  Service. 

The  Bureau  of  Standards  serves  as  a  testing  bureau  for  the  various 
departments  of  the  Govemment  when  called  upon,  and  as  such  is 
assisting  to  place  Government  purchases  upon  an  economical  and 
businesslike  basi&  The  example  of  the  Govemment  in  such  matters 
has  a  far  greater  influence  upon  the  public  than  is  generally  sup- 
posed. The  Govemment  can  do  no  greater  service  to  the  country 
than  to  place  its  own  purchases  upon  a  basis  which  may  be  taken  as 
a  standard  by  the  public  at  large.  This  work  involves  the  specifi- 
cation of  a  wide  range  of  structural  and  miscellaneous  materials  and 
their  testing,  when  delivered,  to  ascertain  whether  or  not  they  comply 
with  the  specifications.  This  is  especially  important,  since  such  ma- 
terials are  purchased  by  means  of  competitive  bids,  a  method  result- 
ing in  much  fraud  and  injustice  unless  suitable  standards  are  estab- 
li^ed  and  successful  bidders  held  absolutely  to  this  standard  in 
making  deliveries.  Furthermore,  most  purchasing  officers  are  realiz- 
ing the  great  importance  of  having  such  testing  done  by  a  disinter- 
ested institution  equipped  with  the  scientific  and  other  facilities  for 
performing  the  service  in  a  manner  that  is  fair  to  both  parties  con- 
cerned in  the  purchases. 
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Among  the  many  Government  bureaus  and  establishments  which 
have  utilized  the  Bureau  of  Standards  as  a  testing  institution  in 
connection  with  the  purchase  of  supplies  may  be  mentioned  the  Gov- 
ernment Printing  Office,  in  connection  with  the  purchase  of  paper, 
inks,  and  printing  supplies;  and  the  Post  Office  Department,  in 
connection  with  the  purchase  of  paper,  twine,  textiles,  etc.  A  wide 
range  of  materials  has  been  tested  for  the  Quartermaster's  Depart- 
ment of  the  Armv,  the  Paymaster's  Department  of  the  Navy,  and 
the  Panama  Canal.  The  General  Supply  Committee  has  called  upon 
the  Bureau  for  assistance  in  the  specification  of  all  sorts  of  supplies 
and  equipment,  as  well  as  the  testing  of  samples  submitted  by  bid- 
ders of  the  supplies  bid  upon.  Practically  every  branch  of  the  Gov- 
ernment service,  including  the  District  of  Columbia,  utilizes  the 
Bureau  of  Standards  as  a  testing  bureau.  Here  again,  as  in  other 
fields  of  the  Bureau's  activities,  it  gains  much  useful  knowledge 
which  is  given  to  the  public  in  the  form  of  suitable  publications. 

Many  bureaus  of  the  Government  service  are  charged  with  the  ad- 
ministration of  laws  and  the  establishment  of  regulations  in  which 
scientific  data  are  vital.  This  is  true  to  a  much  greater  extent  than 
is  generally  supposed.  The  Bureau  of  Standards  has  cooperated 
freely  with  such  branches  of  the  Government  and  the  service  ren- 
derea  has  involved  every  department  of  physics  and  chemistry 
covered  by  the  Bureau's  activities.  The  neglect  of  such  matters  ^in 
the  past  has  been  a  frequent  source  of  misunderstanding  and  litiga- 
tion between  the  Government  service  and  the  public.  Conspicuous 
examples  of  bureaus  to  which  such  assistance  has  been  given  are  the 
Customs  and  Internal  Revenue  Services;  the  Steamboat-Inspection 
and  Coast  Guard  Services,  in  the  promulgation  of  safety  regulations; 
and  the  Bureau  of  Navigation  of  the  Department  of  Commerce,  in 
the  administration  of  laws  regulating  the  use  and  inspection  of 
radiotelegraphy. 

8.  ORGANIZATION. 

The  organization  of  the  Bureau's  scientific  and  technical  staff  is 
based  upon  the  nature  of  the  expert  service  involved  rather  than 
upon  the  classes  of  standards-  For  example,  the  division  of  weights 
and  measures  has  to  do  with  all  matters  pertaining  to  standards  of 
len^h,  mass  (weight,  as  it  is  commonly  termed)*,  time,  density,  and 
similar  Questions,  whether  they  arise  in  connection  with  the  precision 
standaras  used  in  scientific  investigation,  the  master  standards  of 
manufacturers,  or  the  ordinary  weights  and  measures  of  trade.  A 
standard  of  quality  or  performance  where  any  of  the  above  measure- 
ments form  the  fundamental  and  most  important  factor  would  be 
referred  to  this  division. 

The  division  of  heat  and  thermometry  has  to  do  with  heat  stand- 
ards, the  testing  of  heat-measuring  apparatus,  the  determination  of 
heat  constants,  of  which  there  are  many,  and  all  investigations  per- 
tainin|;  to  quality  or  performance  where  heat  measurement  is  the 
essential  and  predominating  factor. 

Similarlv,  the  electrical  division  is  concerned  with  all  the  electrical 
problems  that  may  be  taken  up  at  the  Bureau,  whether  in  connection 
with  the  various  electrical  standards  of  measurement,  electrical  con- 
stants, the  electrical  properties  of  materials,  or  the  performance  of 
electrical  equipment. 
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Questions  in  optics  enter  into  standards  of  all  kinds  to  a  greater 
extent  than  has  been  supposed;  hence,  there  is  an  optical  division 
provided,  with  experts  in  spectroscopy,  polarimetr^  (used  in  sugar 
analysis),  color  measurement,  the  pnnciples  of  optical  instruments, 
and  the  measurement  of  the  optical  properties  of  materials. 

Practically  all  investigations  concerning  the  various  classes  of 
standards  involve  chemistry  in  one  form  or  another.  There  are  also 
many  chemical  standards  and  questions  which  arise  in  connection 
with  chemical  work  generally,  especially  in  the  industries;  hence* 
there  is  a  chemical  division,  cooperating  with  every  other  division  oi 
the  Bureau,  as  well  as  taking  care  of  the  questions  of  a  purely 
chemical  nature  that  come  to  the  Bureau  and  which  fall  within  its 
functions. 

In  the  case  of  the  more  important  technical  fields,  divisions  have 
been  formed  dealing  more  specifically  with  large  and  important 
classes  of  materials,  but  many  of  the  purely  scientific  questions  in- 
volved would  be  handled  by  one  of  the  above-mentioned  scientific 
divisions  or  jointly  with  it.  The  work  of  the  technical  divisions  is 
just  as  scientific  in  character,  but  deals  more  specifically  with  manu- 
factured products. 

The  work  of  the  structural  engineering  and  miscellaneous  mate- 
rials division  includes  the  investigation,  testing,  and  preparation  of 
specifications  for  these  materials,  such  as  the  metals  and  their  alloys, 
stone,  cement,  concrete,  lime,  the  clay  products,  paints,  oils,  paper, 
textiles,  rubber,  and  other  miscellaneous  materials. 

The  division  of  engineering  research  makes  investigations  and 
tests  regarding  the  performance  and  efficiency  of  such  instruments, 
devices,  or  machinery  as  the  Bureau  may  take  up  that  do  not  fall 
directly  under  one  of  the  scientific  divisions.  The  division  is  a  small 
one  and  its  work  is  devoted  almost  exclusively  to  assistance  given 
other  departments  of  the  Government  and  the  General  Supply  Com- 
mittee in  designing,  specifying,  or  testing  equipment.  It  should  in 
time  form  one  of  the  more  important  branches  of  the  Bureau's  work. 

The  questions  pertaining  to  the  manufacture,  specifications,  test- 
ing, and  use  of  the  metals  and  their  alloys  have  pecome  so  important 
that  a  division  known  as  the  metallurgical  division  has  been  formed 
of  the  experts  engaged  in  these  problems. 

The  employees  engaged  in  clerical  work,  purchasing,  files,  records, 
accounting,  and  library  are  known  as  the  omce  division,  while  those 
employed  in  the  operation  of  the  mechanical  plant,  the  various  shops, 
and  the  care  of  the  buildings  and  grounds  form  the  engineering  and 
construction  division. 

9.  LOCATION. 

The  laboratories  of  the  Bureau  of  Standards  are  located  in  the 
northwest  section  of  Washington,  on  Pierce  Mill  Road,  near  Con- 
necticut Avenue,  and  are  reached  by  the  Chevy  Chase  car  line.  They 
were  located  outside  of  the  business  center  of  Washington  in  order  to 
insure  freedom  from  mechanical,  electrical,  and  other  disturbances 
common  to  the  business  and  more  thickly  populated  sections  of  the 
city.  Furthermore,  the  area  of  ground  necessary  precluded  a  site 
near  the  city.  It  has  been  found  by  experience  that  the  efficiency  of 
the  employees,  especially  those  engaged  m  testing  and  scientific  inves- 
tigation, has  been  greatly  increas^  by  the  location  of  the  laboratories 
in  a  section  free  fn>m  the  ordinary  custurbances  of  city  life. 
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II.  SCIENTIFIC  AND  TECHNICAL  DIVISIONS. 

I.  WEIGHTS  AND  MEASURES. 

I  Length,  area,  volume,  mass,  density,  pressure,  and  time,  including  researches  on  units  and 
standards,  measuring  methods  and  instruments,  specifications  and  tolerances,  and  the 
standardization  incident  thereto  for  inspectors  of  weights  and  measures,  manufacturers 

.of  measuring  appliances,  scientific  and  technical  laboartories.  Government  bureaus, 
engineers,    and    the    general    public] 

Length  Measures. 

About  1,035  articles  were  measured  for  length  during  the  year,  of 
which  731  were  polariscope  tubes  and  156  were  tapes  of  steel,  invar, 
or  linen.  The  remainder  included  65  gauges  and  calipers,  an  in- 
creased number  over  last  year,  7  line  standards,  2  level  rods,  58  sieves 
and  samples  of  sieve  cloth,  and  16  miscellaneous  pieces  of  apparatus. 

Linear  Expansion  of  Materials. 

During  the  year  there  were  made  107  expansivity  tests,  77  of  which 
were  incident  to  research  work  carried  on  by  the  Bureau;  the  re- 
maining tests  were  made  on  specimens  submitted  by  the  Federal 
Government  and  from  outside  sources. 

In  connection  with  the  research  work  on  the  linear  expansion  of 
materials,  12  specimens  of  bronze,  6  of  the  alpha  and  6  of  the  beta 
phase,  were  thoroiighly  studied,  involving  temperature  ranges  ex- 
tending from  20^  C.  to  600°  C.  This  work  was  carried  out  as  an 
investigation  of  a  theory  that  the  differential  expansion  between 
the  alpha  and  beta  particles,  ordinarily  evenly  distributed  in  bronze* 
is  sufficient  to  cause  the  ruptures  so  commonly  met  in  this  class  of 
material.  The  results  of  this  study  indicate  that  the  difference  in 
the  expansion  of  the  two  phases  is  sufficient  to  cause  these  ruptures. 
Many  interesting  details  were  observed  in  connection  with  this  in- 
vestigation. Specimens  of  the  alpha  phase  are  regular  in  their 
expansion  and  after  being  heated  return  to  their  original  length, 
whereas  specimens  of  the  beta  phase  exhibit  peculiarities  which  are 
quite  constant  and  thOT  fail  to  return  to  their  original  length  after 
being  heated  to  300°  C.  or  above. 

Research  work  on  rolled  brass  was  carried  out  as  part  of  a  study 
for  the  determination  of  the  effect  of  the  direction  of  rolling  on  the 
properties  of  brass.  Twenty-nine  samples  of  varying  thickness  were 
tested,  a  part  of  which  were  measured  parallel  and  a  part  perpendic- 
lilar  to  the  direction  of  rolling.  The  expansion  varied  somewhat 
with  the  thickness  of  the  material  and  a  permanent  set  resulted  after 
the  samples  were  heated  to  300°  C.,  which  amounted  to  as  much  as 
0.4  millimeters  per  meter  for  the  thin  samples.  This  permanent  set 
was  either  an  increase  or  decrease  in  the  length  of  the  specimen 
according  to  whether  it  had  been  cut  longitudinally  or  transversely 
with  the  direction  of  rolling. 
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A  preliminary  test  has  been  made  of  six  representative  specimens 
of  109  samples  of  copper  alloy  submitted  by  a  large  commercial  com- 

{)any  in  order  to  determine  the  probable  behavior  of  these  samples, 
lesearch  work  is  being  undertaken  in  connection  with  these  samples 
for  the  purpose  of  determining  the  expansivity  properties  of  the  alloy 
from  which  thev  are  made,  and  the  results  so  far  indicate  that  the 
expansivity  of  this  material  is  a  regular  function  of  its  composition ; 
in  fact,  both  the  first  and  second  terms  of  a  quadratic  equation  repre- 
senting the  expansion  of  each  alloy  vary  regularly  with  the  composi- 
tion. 

The  unusual  behavior  of  marble  under  heat  treatment  seems  to 
have  received  little,  if  any,  consideration  by  those  interested  in  this 
material.  A  study  of  marble  subjected  to  heat  treatment  reveals  the 
fact  that  the  coefficient  of  expansion  increases  from  about  0  at  0°  C. 
to  28X10"®  at  300°  C.  Moreover,  after  the  marble  has  been  expanded 
by  heat,  it  does  not  return  to  its  original  dimensions,  but  a  permanent 
increase  results,  the  magnitude  of  which  depends  upon  the  tempera- 
ture to  which  the  specimen  has  been  heated.  A  permanent  increase 
in  length  amounting  to  as  much  as  4  millimeters  per  meter  has 
resulted  from  heating  a  specimen  to  300°  C.  This  work  has  a  very 
important  bearing  on  some  of  the  marble  industries,  and  is  espe- 
cially important  in  connection  with  the  manufacture  of  electrical 
standards  where  coils  are  wound  on  marble  bases. 

The  results  obtained  from  investigations  on  nickel  steel,  begun 
during  the  fiscal  year  1916,  were  checked  up  and  data  were  found  to 
be  in  close  agreement,  both  with  the  Bureau's  previous  results  and 
with  those  obtained  by  Guillaume,  wherever  it  was  possible  to  draw 
a  comparison.  This  research  has  been  completed  and  the  results  arc 
now  in  course  of  preparation  for  publication. 

It  recentlv  became  desirable  to  make  expansion  tests  to  as  high  as 
1,000°  C.  A  new  furnace  has  therefore  been  designed  for  this  pur- 
pose, the  special  features  of  which  consist  of  methods  of  making  and 
mounting  the  resistor  so  that  it  is  readily  accessible  and  easily  re- 
placed in  case  of  an  interval  break  in  the  electric  circuit. 

Standard  Screen  Scale. 

The  standard  screen  scale  for  testing  sieves,  adopted  by  a  confer- 
ence of  representatives  of  various  technical  societies.  Government 
bureaus,  and  private  firms  interested  in  sieving  tests  of  materials, 
has  been  issued  by  the  Bureau,  together  with  specifications  and  toler- 
ances under  which  the  Bureau  will  test  and  certify  sieves  of  this 
series.  This  screen  scale  has  a  wide  range  of  openings,  from  8  to 
0.044  millimeter  (0.315  to  0.0017  inch),  and  is  intended  to  cover  prac- 
tically all  materials  upon  which  fineness  tests  are  made.  Its  adop- 
tion will  unify  the  results  of  sieve  tests  and  will  reduce  the  varieties 
of  sieves  required  for  such  work. 

Gauge  Work. 

As  soon  as  it  became  evident  that  the  United  States  would  be 
compelled  to  expand  its  military  activities,  the  Bureau  profiting  by 
the  experience  of  the  national  testing  laboratories  of  Europe,  began 
to  make  preparation  for  the  certification  of  gauges  used  in  the  manu- 
iacture  of  munitions.    Representatives  from  the  Bureau  visited  a 
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number  of  the  munitions  plants  in  the  country,  and  the  methods  of 
gauging  employed  in  these  plants  were  carefully  studied.  A  repre- 
sentative was  also  sent  to  Canada  for  the  purpose  of  studying  the 
operations  of  the  gauge  department  of  the  Ministry  of  Munitions,  a 
department  organized  entirely  since  the  beginning  of  the  war. 

The  Bureau  then  submitted  an  estimate  for  an  appropriation  to 
cover  this  work,  to  be  immediately  available,  and  the  proposed  ap- 
propriation was  made  a  part  of  the  act  making  appropriations  to 
supply  urgent  deficiencies  in  appropriations  for  the  Military  and 
Naval  Establishments,  which  was  approved  June  15.  The  Bureau 
immediately  ordered  some  of  the  more  important  pieces  of  appara- 
tus that  would  be  required  in  the  work  and  in  the  securing  of  which 
the  element  of  time  was  of  great  importance. 

A  temporary  building,  constructed  some  years  ago  in  connection 
with  experiments  on  the  use  of  various  kinds  of  cement  and  lime 
coverings  for  outside  walls  and  which  had  never  been  finished  in- 
side, was  assigned  to  the  gauge  work,  and  immediate  steps  were 
taken  to  prepare  it  for  occupancy.  This  building  was  almost  ready 
to  occupy  by  the  end  of  the  fiscal  year,  and  a  large  amount  of  ap- 
paratus and  the  force  needed  to  carry  on  this  work  nad  been  secured. 

Optical  Protractor. 

In  preparing  for  the  testing  of  munition  gauges  in  large  quanti- 
ties, it  became  necessary  for  the  Bureau  to  design  a  number  of 
special  instruments  in  order  to  carry  on  this  work.  Notable  among 
these  is  the  optical  protractor.  This  instrument  consists  of  a  micro- 
scope containing  a  knife-edge  in  the  ocular  plane  which  can  be 
turned  about  an  axis  practically  coincident  with  the  optical  axis  of 
the  microscope.  In  use  the  knife-edge  is  made  coinciaent  with  the 
other  side  of  the  thread  and  a  second  reading  on  the  circle  taken, 
the  difference  between  the  two  readings  giving  the  thread  angle. 
The  principal  advantage  of  this  protractor  over  previous  designs  is 
in  the  increased  accuracy  with  which  settings  can  be  made.  It  is 
possible  to  set  the  knife-edge  parallel  with  the  general  direction  of 
the  sides  of  the  scr^w  thread  being  measured  within  three  minutes 
of  arc  under  good  optical  conditions. 

Leather  Measuring  Machines. 

At  the  request  of  various  associations  of  tanners  and  shoe  manu- 
facturers, the  Bureau  undertook  an  investigation  of  the  machines 
and  methods  used  in  the  leather  trade  for  the  measurement  of  the 
area  of  hides  and  skins,  the  major  portion  of  shoe  leather  other  than 
that  for  soles  being  purchased  on  the  basis  of  superficial  area.  The 
area  of  the  skins  is  generally  determined  by  passing  them  through 
one  special  type  of  measuring  machine.  The  investigation  showed 
that  the  methods  hitherto  used  in  the  testing  of  these  machines  have 
been  inadequate.  It  was  found  that,  in  general,  the  readings  of  the 
machine  were  seriously  in  excess,  due  partly  to  over-speeding  of 
machines^  and  partly  to  faults  in  their  design.  These  errors  have 
resulted  m  many  cases  in  serious  overcharges,  amounting  to  large 
sums  of  money  annually. 

A  detailed  and  constructive  series  of  reports  were  prepared,  in- 
tended to  correct  faulty  methods  of  test  and  inspection,  and  to  indi- 
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cate  points  of  design  requiring  special  attention.  The  brief  investi- 
ration  enabled  a  beginning  to  be  made  on  the  theory  and  design  of 
these  machines,  and  it  is  probable  that  during  the  coming  year  a 
code  of  specifications  governing  their  use  and  test  can  be  issued. 
Some  information  was  collected  regarding  the  shrinkage  of  skins 
from  the  time  of  tannage,  a  factor  which  results  in  an  appreciable 
reduction  in  area,  and  is  therefore  important  for  consideration  in 
connection  with  the  standardization  of  methods  for  leather  measure- 
ment. 

Capacity  Measures. 

The  number  of  capacity  measures  submitted  for  test  during  the 
year  was  56.  These  included  standards  for  State  governments,  city 
governments,  and  for  private  firms. 

Volumetric  Glassware  and  Hydrometers. 

The  volumetric  apparatus  submitted  for  test  during  the  year  con- 
sisted of  Babcock  bottles,  burettes,  cylindrical  graduates,  flasks, 
measuring  pipettes,  Giles  flasks,  specific  gravity  flasks,  and  transfer 
pipettes.  About  1,370  pieces  of  apparatus  were  submitted  for  test, 
61  per  cent  of  the  total  passing  the  regular  tests.  There  were  about 
980  hydrometers  submitted,  of  which  683,  or  70  per  cent,  passed  the 
test.    The  number  of  pieces  of  special  apparatus  tested  was  30. 

Blue  prints  of  a  set  of  cone  graduates,  conforming  to  the  specifica- 
tions adopted  by  the  Eleventh  Annual  Conference  on  Weights  and 
Measures,  were  made  and  sent  to  various  manufacturers. 

HaBmac)rtometers. 

The  manufacturers  of  haemacytometers,  instruments  for  determin- 
ing the  number  of  corpuscles  in  a  given  quantity  of  blood,  suggested 
that  the  Bureau  issue  tolerances  and  specifications  for  this  type  of 
apparatus  and  take  up  the  testing  of  such  instruments  regularly. 
This  suggestion  led  to  an  investigation  of  the  accuracy  of  the  various 
type  of  haemacytometers  in  use.  It  was  found  in  the  majority  of 
cases  that  the  user  assumed  a  greater  degree  of  accuracy  for  the  re- 
sults obtained  than  was  warranted  by  the  apparatus.  In  some  in- 
stances the  instrumental  inaccuracies  were  of  such  magnitude  as  to 
cause  errors  in  a  count  of  from  25  to  100  per  cent.  This  plainly  indi- 
cated the  necessity  for  accurately  measuring  the  dimensions  of 
hoemacytometer  chambers  and  for  calibrating  hsemacjrtometer  pi- 
pettes. Tentative  tolerances  and  specifications  have  been  issued  which 
are  meeting  with  general  approval.  Methods  have  also  been  devised 
for  shortening  the  time  required  to  test  this  type  of  apparatus. 

Liquid-Measuring  Pumps. 

The  work  begun  last  year  on  the  investigation  of  liquid-measuring 
pumps,  with  especial  reference  to  the  gasofine  pumps  commonly  used 
lor  aispensing  motor  fuel,  was  continued  and  extensive  tours  of  in- 
g)ection  and  test  were  made,  principally  in  Illinois  and  Pennsylvania. 
The  majority  of  the  pumps  tested  were  found  in  unsatisfactory  con- 
dition, and  m  the  aggregate  a  very  decided  and  significant  tendency 
to\^ard  a  shortage  of  measurement  was  indicated.  The  Bureau  ha^ 
given  considerable  aid  to  weights  and  measures  officials  in  developing 
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a  routine  for  the  testing  of  this  type  of  apparatus  and  in  detecting 
and  correcting  the  defects  developed. 

Numerous  inquiries  were  received  from  manufacturers,  weights 
and  measures  officials,  and  users  relating  to  the  design  and  test  of 
measuring  pumjjs,  and  the  preparation  of  the  information  sought  in 
many  cases  required  considerable  investigation  and  study. 

An  extended  code  of  measuring-pump  specifications,  in  tentative 
form,  has  been  drawn  up  and  is  about  ready  to  be  issued. 

Gas-Measuring  Instruments. 

During  the  past  fiscal  year  a  number  of  laboratory  gas  meters  for 
both  commercial  and  experimental  work  have  been  calibrated  for 
State  government,  city,  and  industrial  laboratories.  Some  of  these 
instruments  were  calibrated  at  various  rates  of  gas  discharge,  the  re- 
sults yielding  valuable  data  as  to  the  behavior  of  this  type  of  appa- 
ratus under  various  conditions. 

The  investigation  of  gas-meter  testing  apparatus,  continued  from 
last  year,  has  been  carried  on  only  to  a  very  limited  extent,  due  to 
lack  of  available  time.  This  investigation  has  included  the  study 
of  cas-meter  provers  and  apparatus  for  testing  the  same. 

The  improved  type  of  portable  cubic-foot  apparatus  for  calibrat- 
ing meter  provers  designed  and  developed  by  the  Bureau  and  which 
was  mentioned  in  the  report  of  last  year  has  been  further  improved. 
A  patent,  dedicated  to  the  public,  has  been  granted  on  this  ap- 
paratus. The  cubic-foot  apparatus  in  use  in  the  past  was  extremely 
cumbersome,  whereas  the  new  apparatus  can  be  easily  carried  about 
by  one  man  and  therefore  will  oe  of  special  value  to  the  State  in- 
spector of  meter-testing  apparatus. 

An  important  part  of  the  work  of  the  Bureau  in  this  connection 
has  been  the  instruction  of  officials  of  various  cities  in  the  methods 
of  testing  different  types  of  laboratory  and  commercial  gas-measur- 
ing instruments. 

Weights  and  Balances. 

The  shortening  of  the  time  required  for  testing  ordinary  analytical 
weights,  begun  last  year,  was  carried  out  even  more  successfully  than 
was  expected  when  the  work  was  first  undertaken.  The  new  balance 
for  weights  from  1  to  100  grams,  when  used  under  better  conditions 
than  had  been  tried  before,  had  such  constant  sensitiveness  that  aver- 
age values  could  be  adopted  for  different  loads,  and  these  values 
needed  to  be  checked  only  once  or  twice  during  a  test.  This  re- 
duced the  number  of  readings  by  from  10  to  30  per  cent.  It  also 
became  possible  to  introduce  the  method  of  weighing  by  substitution 
in  such  a  way  as  to  reduce  still  further  the  number  of  readings  re- 
quired and  at  the  same  time  to  reduce  the  amount  of  handling  of  the 
weights.  The  computations  are  also  greatly  lessened  in  amount  and 
much  simplified.  New  forms  were  developed  in  which  the  complete 
work  of  observation  and  computation  appear  on  the  same  sneet. 
These  new  forms  were  tried  out  in  actual  practice,  perfected,  and  are 
now  being  printed  for  use  in  the  laboratory.  With  a  satisfactory 
balance  for  the  smaller  weights  it  will  be  possible  to  reduce  the  time 
required  for  testing  by  at  least  30  per  cent. 

The  Bureau  tolerances  for  high-grade  analytical  weights  were 
adopted  by  one  of  the  large  scientific  apparatus  houses  and  also  by 


Digitized  by 


Google 


I 


376  BEPORTS  OF  THE  DEPARTMENT  OF  COMMERCE. 

a  large  commission  association,  through  which  about  30  of  the  con- 
stituent firms  have  been  supplied  with  sets  of  standard  weights  such 
as  are  needed  in  their  work  The  adoption  of  these  tolerances  will 
enable  manufacturers  to  furnish  weights  to  distributors  of  scientific 
apparatus  which  will  meet  the  specifications  adopted  by  the  Bureau. 
Consequently,  when  such  weights  are  submitted  to  the  Bureau  for 
test  they  are  more  likely  to  be  within  the  tolerances  prescribed  than 
if  no  attempt  were  made  by  manufacturers  to  comply  with  the  speci- 
fications adopted  by  the  Bureau,  and  thus  a  great  saving  in  time  is 
made  in  testing  the  weights. 

Preparation  is  being  made  to  test  immediately  any  weights  needed 
for  war  purposes  which  may  be  submitted  by  the  various  depart- 
ments of  the  Government  or  by  outside  firms.  To  this  end  every 
effort  is  being  made  to  keep  the  regular  work  as  nearly  up  to  date 
as  possible,  and  extra  balances  are  Being  overhauled  with  a  view  to 
using  them  should  occasion  arise. 

New  Type  of  Balance. 

A  novel  type  of  balance,  characterized  by  a  high  sensibility  and 
et  very  simple  and  inexpensive  to  manufacture,  has  been  developed 
ly  a  member  of  the  staff  and  described  in  an  article  in  a  leading 
engineering  periodical.  The  results  of  a  preliminary  test  showed 
exceedingly  good  operation,  and  it  appears  that  this  simple  and  in- 
expensive balance  compares  in  many  respects  very  favorably  with 
the  more  elaborate  and  costly  analytical  balances. 

Testing  Scales  by  Use  of  Water. 

In  compliance  with  a  request  for  information  as  to  the  practica- 
bility of  testing  scales  by  the  use  of  known  volumes  of  water,  deter- 
mined by  filling  standard  capacity  measures,  an  investi^tion  was 
carried  out  and  very  promising  results  were  obtained.  .  The  object 
of  using  known  volumes  of  water  for  testing  scales  is  to  enable  a 
weights  and  measures  inspector  who  does  not  have  facilities  for 
transporting  large  quantities  of  standard  weights  to  test  scales  of 
large  capacities. 

Track-Scale  Work. 

The  railroad  track-scale  work  consists  of  that  carried  on  at  the 
Bureau  and  that  done  in  the  field.  The  work  at  the  Bureau  con- 
sists of  the  collection  and  distribution  of  information,  the  prepara- 
tion of  tolerances  and  specifications  on  track  scales  and  other  weigh- 
ing devices,  the  development  of  the  correct  theory  of  scale  design 
and  construction,  development  of  special  devices  and  methods  of 
tests,  investigations  of  various  problems  that  arise,  and  a  study  and 
selection  of  uie  problems  to  receive  attention.  An  important  feature 
of  this  work  has  been  the  interpretation,  classification,  and  arrange- 
ment of  the  data  collected  in  the  tests  made  in  the  field. 

The  field  equipment  in  operation  during  the  year  consisted  of  two 
test-weight  cars  of  Bureau  design,  which  have  been  described  in 
previous  reports.  The  field  work  comprised  the  testing  of  scales  by 
means  of  the  equipment  provided,  making  a  careful  inspection  of 
the  scales  and  reporting  their  condition  so  that  the  owners  may  be 
advised  by  the  Bureau  what  repairs  or  changes  are  necessary  to 
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put  the  scales  in  proper  condition.  In  addition  to  the  testing  of 
railroad-tnu^k  scales  and  master  scales,  other  scales  of  large  capacity 
are  tested  when  occasion  arises.    Additional  field  ec[uipment  has  been 

Eurchased  by  the  Bureau,  but  owing  to  war  conditions  it  has  not  yet 
een  delivered. 

Representatives  of  the  Bureau  have  cooperated  with  the  various 
States  in  the  preparation  of  specifications  for  railroad-track  scales 
and  have  rendered  advice  to  State  officials  in  reference  to  technical 
details  relating  to  their  equipment.  Assistance  has  also  been  given 
to  various  organizations,  such  as  the  National  Scale  Men's  Associa- 
tion and  the  American  Kailway  Association,  in  the  preparation  of 
reports,  papers,  specifications,  and  other  matters  pertaimng  to  rail- 
road-track scales. 

LfOcation,  Condition,  and  Ownership  of  Track  Scales  Tested. 

Tests  have  been  made  in  21  States  and  the  District  of  Columbia, 
the  States  beine  Alabama,  Connecticut,  Georgia,  Illinois,  Indiana, 
Kansas,  Kentucky,  Louisiana,  Missouri,  Minnesota,  North  Carolina, 
New  Jersey,  New  York,  Ohio,  Oklahoma,  Pennsylvania,  Tennessee, 
Texas,  Virginia,  West  Virginia,  and  Wisconsin.  In  these  States 
there  were  tested  during  the  past  fiscal  year  a  total  of  608  track 
scales,  of  which  158,  or  44  per  cent,  passed  the  tolerance  adopted 
by  this  Bureau.  This  tolerance  is  based  on  the  maximum  allowable 
error  of  a  weighing  of  200  pounds  in  weighing  a  car  of  100,000 
pounds  gross  weight.  The  results  obtained  from  the  test  of  149 
scales  included  in  the  total  number  mentioned  above  have  not  yet 
been  compiled. 

In  cooperation  with  the  American  Kailway  Association,  15  master 
scales  were  tested  on  a  schedule  submitted  by  them  and  agreed  to  by 
this  Bureau.  Three  of  the  15  master  scales  tested  were  found  to 
be  within  the  tolerance  during  the  test,  and  of  the  remainder  5  were 
not  in  condition  to  make  the  adjustment  wilhin  the  tolerance  prac- 
ticable. The  tolerance  applied  to  these  master  scales  allows  an 
error  of  10  pounds  in  weighing  a  test  car  of  100,000  pounds. 

These  master  scales  are  the  practical  means  available  to  the  rail- 
roads and  to  the  various  States  for  the  standardization  of  test  cars, 
which  in  turn  are  used  for  testing  commercial  scales. 

The  scales  tested  belonged  to  tne  Federal  Government,  State  gov- 
ernments, corporations,  railroads,  and  industrial  concerns. 

Reports  on  Track  Scales  Tested. 

Reports  of  track-scale  tests  had  been  rendered  to  the  owners  of 
these  scales,  the  officials  of  those  States  which  have  organized  de- 
partments of  weights  and  measures,  officers  of  weighing  and  inspec- 
tion bureaus  having  jurisdiction  over  the  scales,  and  to  chambers  of 
commerce.  It  became  neeessarVj  on  account  of  the  great  pressure 
of  other  work  to  discontinue  this  practice  toward  the  close  of  the 
fiscal  year,  but  it  will  be  resumed  as  soon  as  the  present  national 
emergency  has  passed. 

These  reports  represent  a  very  important  phase  of  track-scale 
work.  They  give  the  results  of  tests  in  detail,  show  the  conditions 
found  by  careful  inspection,  and  make  recommendations  for  cor- 
recting such  f aultv  conditions  as  are  present. 
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The  owners  of  the  scales  have  been  given  every  opportunity  to 
witness  the  tests,  and  the  recommendations  included  in  the  reports 
have  been  for  the  most  part  carefully  carried  out.  In  many  cases 
new  scale  installations  have  been  made  as  a  result  of  the  tests  and 
recommendations.  The  work  thus  carried  on  by  the  Bureau  reduces 
the  amount  of  shortage  in  weight  due  to  faulty  scales;  ci'eates  con- 
fidence in  the  correctness  of  the  scales  between  the  railroads,  ship- 
pers, and  consignees;  and  tends  to  prevent  disputes  a«  to  the  cor- 
rectness of  the  weights. 

Technical  Information  Regarding  Track  Scales. 

Several  communications  were  prepared  on  various  technical  mat- 
ters relating  to  scales  and  weighing  mechanisms,  which  were  dis- 
tributed to  a  general  mailing  list  of  people  interested  in  this  subject. 
One  of  these, ''  Specifications  for  Class  C  slotted  counterpoise  weights 
for  scale  testing,"  Communication  B423,  gave  specifications  for 
weights  which  had  been  found  particularly  suitable  for  conducting 
tests  on  railroad-track  Scales  and  railroad  master  scales,  as  well  as 
beinff  adapted  for  testing  other  kinds  of  scales,  such  as  wagon  scales, 
platform  scales,  etc. 

One  of  the  most  serious  problems  that  has  to  be  met  in  maintain- 
ing a  railroad-track  scale  is  the  corrosion  of  the  parts  induced  by 
their  being  located  in  damp  p^ts.  This  subject  is  covered  in  Com- 
munication B420,  entitled  "  Protection  of  track-scale  parts  from  cor- 
rosion," and  is  supplemented  by  Communication  B426,  giving  speci- 
fications for  paint  for  use  on  railroad-track  scales.  This  is  a  com- 
pilation of  information  collected  by  the  Bureau  from  outside  sources 
and  from  work  which  is  being  carried  on  by  the  Bureau  in  other 
lines. 

Communication  B419,  under  the  title  of  "  General  inspection  and 
overhauling  of  track  scales,"  gives  the  recommendations  of  the 
Bureau  in  regard  to  the  character  and  frequency  of  scale  inspection 
and  overhauling. 

Communication  B421,  under  the  title  of  "Alignment,"  points  out 
and  emphasizes  the  need  for  keeping  the  scale  parts  properly  aligned 
and  makes  suggestions  respecting  certain  details. 

Communication  B422,  "Maintaining  the  multiplication  of  track 
scales,"  calls  attention  to  some  of  the  mechanical  principles  control- 
ling the  action  of  railroad-track  scales,  points  out  where  an  improve- 
ment can  be  made  by  eliminating  certain  faulty  methods  of  adjust- 
ments, and  shows  how  the  test  can  be  made  in  conformity  with  cor- 
rect principles. 

Communication  B425,  "Determination  of  actual  sectional  errors 
in  railroad-track  scales,"  points  out  how  information  necessary  for 
the  efficient  adjustment  of  railroad-track  scales  can  be  obtained  and 
properly  employed. 

Communication  B424,  entitled  "  Chart  for  adjusting  levers  of  rail- 
road-track scales,"  furnishes  the  practical  scale  mechanic  in  the  field 
the  information  needed  by  him  in  making  adjustments  without  em- 
ploying mathematical  computations. 

Communication  B414,  "Types  of  construction  to  be  avoided," 
points  out  certain  defects,  or  mcorrect  principles,  which  have  been 
used  in  many  scales  and  wnich  should  be  avoided. 
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Communication  B413,  "  Explanation  of  reports  on  tests  made  of 
railroad-track  scales,"  explains  the  method  of  presenting  the  in- 
formation obtained  in  the  various  details  of  the  test  and  inspection 
as  reported  to  the  owners  of  the  scales. 

Communication  B430,  "Weighing  by  substitution,"  explains  a 
method  whereby  accurate  weighing  can  be  carried  out  on  a  scale 
which  is  not  in  itself  accurate  or  is  not  intended  for  weighings  of 
such  precision  as  can  be  obtained  by  this  method. 

Building  for  Housing  Master  Scale. 

In  order  to  provide  a  place  for  installing  the  100,000-pound  master 
precision  scale  purchased  by  the  Bureau  and  to  provide  facilities  for 
housing  the  field  equipment  while  undergoing  repairs  and  while 
being  standardized,  a  suitable  building  is  verv  urgently  needed. 
This  master  scale  will  aflford  facilities  both  to  the  Government  and 
to  the  railroads  for  standardizing  their  railroad-track-scale  equip- 
ment and  would  also  be  available  for  the  standardizing  of  any  rail- 
road-track-scale equipment  such  as  is  now  owned  by  some  of  the 
weights  and  measures  departments  of  the  States.  The  installation 
of  mis  master  scale  and  building  would  also  furnish  a  correct  and 
efficient  means  of  weighing  and  standardizing  large  projectiles,  such 
as  are  occasionally  submitted  by  the  War  and  Navy  Departments, 
and  large  guns  can  be  weighed  with  precision. 

Density  Determinations  of  Materials. 

During  the  year  density  determinations  of  156  samples  of  materials 
were  made.  These  included  samples  of  wood  and  special  materials 
whose  physical  properties  were  investigated  for  the  purpose  of  deter- 
mining their  suitability  for  airplane  construction. 

An  investigation  oi  the  density  and  thermal  expansion  of  sea- 
water  and  sodium-chloride  solutions  was  carried  out,  the  results  of 
which  were  used  for  calibrating  some  instruments  to  be  used  in  the 
rapid  and  accurate  determination  of  the  density  of  sea  water. 

New  Sugar  Tables. 

A  new  sugar  table  was  calculated  and  will  be  included  in  Circular 
No.  44  of  this  Bureau  when  reissued.  This  table  shows  the  relation 
between  percentage  of  sugar,  specific  gravity  of  solution,  and  degrees 
Baum6,  and  is  based  on  the  work  of  Dr.  F.  Plato."  The  Baum6 
degrees  are  according  to  the  modulus  145. 

Barometry,  and  Aerpnautic  Instruments. 

A  short  time  before  the  close  of  the  fiscal  year  the  barometry  sec- 
tion was  extended  in  scope  to  include  aeronautic  measuring  instru- 
ments in  general,  with  the  intention  of  placing  all  aeronautic  measur- 
ing instruments  on  the  same  basis  of  scientific  testing  as  was  pre- 
viously the  case  with  altitude-measuring  instruments  only.  A  num- 
ber OI  conferences  with  military  officials,  practical  aviators,  and 
manufacturers  regarding  the  status  of  aeronautic  instruments,  both 
here  and  abroad,  together  with  laboratory  experiments  on  various 
types  of  instruments,  have  served  to  accumulate  considerable  in- 
formation.   The  information  thus  gathered  has  enabled  the  Bureau 
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to  answer  frequent  inc^uiries  and  be  of  assistance,  in  turn,  to  other 
manufacturers  and  military  authorities.  As  a  single  example,  at  the 
request  of  the  joint  trial  board  of  the  Army  and  Navy  air  services,  a 
simple  and  definite  system  was  prepared  for  the  determination  of 
airplane  altitudes  during  acceptance  test  on  airplanes.  The  coopera- 
tion had  with  manufacturers  of  aneroid  barometers  has  led  to  definite 
improvements  in  the  Quality  of  the  instruments  produced,  as  is  shown 
in  detail  by  the  recoras  available  in  the  laboratory. 

On  account  of  the  large  demand  for  information  on  aeronautic 
measuring  instruments,  it  seems  highly  desirable  to  issue  a  circular 
of  general  information  on  these  instruments,  summarizing  their  uses 
ana  sources  of  error,  and  announcing  the  procedure  governing  tests 
at  this  Bureau.  An  outline  which  will  form  the  basis  of  such  a 
circular  has  been  prepared. 

Laboratory  investigations  in  cooperation  with  military  authorities 
have  been  commenced.  This  work  has  included  a  comparative  study 
of  the  errors  in  the  gauges  used  as  speed  indicators  and  also  in 
various  tachometers. 

The  Bureau  is  represented  on  the  appropriate  subcommittee  of  the 
National  Advisory  Committee  for  Aeronautics  in  connection  with 
this  work. 

During  the  fiscal  year  routine  tests  were  made  on  2  mercurial 
barometers,  2  katanoscopes,  6  statoscopes,  and  345  aneroid  barome- 
ters. The  latter  number  includes  weatner  aneroids,  surveying  aner- 
oids, thermobarographs,  altimeters,  and  altigraphs. 

Watch  Testing. 

Forty-five  watches  were  submitted  for  test  during  the  past  year, 
about  the  same  number  as  the  Bureau  received  for  test  the  previ- 
ous year.  All  of  these  were  submitted  for  the  class  A  test,  and  36 
per  cent  of  the  total  number  passed  the  reouirements  and  received 
a  class  A  certificate.  Thirteen  of  the  16  watches  receiving  certificates 
were  of  American  make.  The  rate  of  the  Riefler  clock  has  continued 
satisfactory  during  the  year. 

Lime-Barrel  Act. 

At  the  first  session  of  the  Sixty-fourth  Congress  an  act  to  stand- 
ardize lime  barrels  was  passed  and  was  approved  on  August  23, 1916. 
The  general  provisions  went  into  force  and  eflfect  at  once,  and  the 

t)enal  provision  became  eflfective  on  January  1, 1917.  This  law  regu- 
ates  the  sale  of  lime  by  establishing  two  mandatory  standard  barrels 
for  use  in  interstate  commerce,  containing,  respectively,  280  and 
180  pounds  net,  and  bv  requiring  that  packages  of  less  capacity  shall 
have  the  net  weight  of  the  contents  stamped  upon  them.  The  Bureau 
is  greatly  in  favor  of  the  sale  of  commodities  by  weight,  whenever 
such  a  method  of  sale  is  practicable,  and  it  heartily  assisted  the  com- 
mittee of  the  National  Lime  Manufacturers'  Association  in  drafting 
the  original  bill  introduced  into  Congress  and  endorsed  the  princi- 
ples represented  therein. 

Rules  and  Regulations  for  Barrel  Laws. 

The  lime-barrel  law  provided  that  rules  and  regulations  for  the 
enforcement  of  the  act,  including  tolerances  to  be  allowed,  should  be 
made  by  the  Director  of  the  Bureau  of  Standards  and  approved 
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by  the  Secretary  of  Commerce.  As  soon  as  the  law  was  passed,  the 
Bureau  conducted  an  investigation  of  the  manner  of  sale  of  lime  in 
barrels  and  packages,  and  rules  and  regulations  were  finally  promul- 
gated in  accordance  with  the  provisions  of  the  law.  These  have  met 
with  the  approval  of  the  trade  and  are  regulating  the  subject  satis- 
factorily. A  representative  of  the  Bureau  attended  the  annual  meet- 
ing of  the  National  Lime  Manufacturers'  Association  and  explained 
the  provisions  of  the  law  and  of  the  rules  and  regulations.  The  great 
majority  of  the  manufacturers  show  a  most  conmiendable  desire  to 
understand  these  provisions  and  to  complv  with  them. 

The  Bureau  found  the  preparation  of  rules  and  reffiilations  for 
tolerances,  authorized  by  the  standard-barrel  act,  a  difficult  under- 
taking on  account  of  the  dearth  of  information  on  this  subject  as 
well  as  the  fact  that  it  was  necessary  that  those  adopted  be  simple 
in  their  application,  since  the  tests  on  barrels  must  be  made  in  the 
field  quickly  and  with  rough  apparatus.  It  became  necessary* to 
conduct  investigations  into  the  formulas  heretofore  published,  and 
when  these  were  found  to  be  inaccurate  for  the  type  of  barrel  estab- 
lished by  law  a  satisfactory  metal  standard  barrel  was  constructed 
and  a  new  formula  derived  applicable  to  this  type  of  barrel. 

A  convenient  method  has  been  developed  for  representing  on  a 
single  plane  the  variations  of  a  quantity  which  depends  on  several 
variable  quantities.  This  method  has  been  applied  particularly  to 
the  problems  of  representing  the  capacity  of  standard  barrels  cor- 
responding to  given  measurements  of  the  head  diameter,  the  dis- 
tance between  heads,  and  the  bulge  circumference.  Charts  for  this 
purpose  which  will  be  useful  for  those  making  inspections  under  the 
new  standard-barrel  act  have  been  prepared  and  blue  prints  of  them 
were  made.  The  method  has  also  been  applied  in  slightly  different 
form  in  the  preparation  of  charts  which  will  be  of  value  to  the  manu- 
facturer of  barrels. 

With  the  results  so  obtained  as  a  basis,  simple  rules  were  worked 
out  for  field  inspection  by  means  of  which  it  can  be  rapidly  and 
accurately  determined  whether  or  not  barrels  in  use  complv  with  the 
requirements  of  the  law.  The  rules  and  regulations  thus  formulated 
have  been  completed  and  approved,  and  they  are  now  in  the  hands 
of  the  printer.  When  these  are  distributed,  it  is  believed  that  the 
strict  enforcement  of  the  law  will  become  practicable  and  that  such 
enforcement  will  not  result  in  any  hardship  to  manufacturers  or 
shippers. 

Uniformity  in  Inspection  of  Weights  and  Measures. 

With  the  rapid  spread  of  the  inspection  of  commercial  weights  and 
measures  throughout  the  country  during  the  last  few  years,  as  evi- 
denced by  the  passage  of  State  laws  and  city  ordinances  on  the  sub- 
ject, and  the  consequent  appointment  of  official  inspectors,  the  neces- 
sity of  uniformity  of  laws,  of  specifications  and  tolerances  for  com- 
mercial apparatus,  and  of  inspection  methods  is  becoming  more  and 
more  evident  each  year.  The  Bureau  has  succeeded  in  the  past  in 
making  satisfactory  progress  in  regard  to  uniformity  of  laws  and 
of  specifications  and  tolerances  through  the  medium  of  the  Annual 
Conference  on  Weights  and  Measures.  There  has  now  developed  a 
great  demand  for  a  manual  of  inspection  of  apparatus  to  the  end 
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that  the  specifications  and  tolerances  adopted  be  uniformly  in- 
terpreted and  enforced  and  the  practice  standardized  in  the  various 
jurisdictions.  Many  requests  have  reached  the  Bureau  for  a  publica- 
tion along  these  lines.  There  has  been  no  publication  heretofore 
issued  which  could  be  recommended  as  satisfactory.  To  meet  this 
need  and  to  satisfy  these  demands,  the  Bureau  has  prepared  ma- 
terial on  this  subject,  which  is  now  about  ready  to  go  to  the  printer. 
This  publication  will  probably  be  issued  in  tne  form  of  a  compact 
manual  designed  especially  for  field  use.  It  is  believed  that  this  pub- 
Jication  will  satisfy  the  existing  demand  and  will  do  much  to  bring 
about  a  standard  practice  throughout  the  country,  and  a  marked 
increase  in  efficiency  should  therefore  result. 

Annual  Conference  on  Weights  and  Measures. 

The  Bureau  had  planned  to. hold  the  Twelfth  Annual  CJonference 
on  Weights  and  Measures  in  Washington  during  the  month  of  June. 
After  the  date  had  been  fixed  upon  and  preliminary  details  had  been 
worked  out,  the  declaration  by  Congress  that  a  state  of  war  existed 
caused  a  complete  revision  of  the  plans.  It  appeared  to  the  Bureau 
that  no  time  could  be  devoted  to  this  meeting  by  the  members  of  the 
Bureau  staff  on  account  of  the  great  press  of  very  urgent  business 
which  was  rapidly  developing.  It  also  appeared  questionable,  in 
view  of  the  general  necessity  of  economy  in  expenditure  of  money, 
time,  and  energy,  whether  the  results  which  could  be  accomplished 
at  this  time  would  compensate  for  the  expenditure  involved  in  the 
holding  of  the  meeting. 

These  matters  were  placed  before  the  executive  committee  of  the 
conference  by  the  Bureau,  with  the  recommendation  that  the  con- 
templated meeting  be  postponed.  The  result  was  that  the  committee 
voted  unanimously  to  postpone  the  proposed  meeting  indefinitely,  and 
the  Bureau  believes  that  this  was  a  wise  decision.  The  meetings  will 
be  resumed  when  it  appears  that  this  can  profitably  be  done. 

Cooperation  with  States  and  with  Local  Officials. 

During  the  past  year  the  Bureau  cooperated  with  State  and  local 
weights  and  measures  officials  by  sending  representatives  to  meetings 
of  officials  in  the  States  of  Indiana,  Michigan,  New  Jersey,  Pennsyl- 
vania, and  West  Virginia.  Addresses  were  given  on  subjects  con- 
nected with  the  work  of  the  Bureau  and  the  State  and  local  depart- 
ments, such  as  the  test  of  railroad-track  scales,  the  enforcement  of 
the  Federal  barrel  laws,  etc.  On  account  of  the  postponement  of  the 
national  conference,  the  State  meetings  were  of  especial  importance 
this  year.  The  State  of  New  Hampshire  joined  the  list  of  States 
having  adequate  laws  on  the  subject  of  weights  and  measures  by 
passing  a  bill  drafted  and  recommended  by  the  Bureau  and  based 
on  the  model  law  heretofore  adopted,  establishing  a  State-wide  in- 
spection service.  This  State  was  the  last  one  in  New  England  which 
(fid  not  furnish  such  protection  to  its  citizens.  Several  other  States 
passed  bills  strengthening  their  local  laws,  and  in  still  others  bills 
recommended  and  indorsed  by  the  Bureau  were  considered  but  failed 
of  passage  through  various  causes.  A  number  of  State  and  local 
officials  visited  the  Bureau  for  the  purpose  of  obtaining  assistance 
and  information,  and  as  usual  much  information  was  furnished  and 
many  problems  considered  through  the  medium  of  correspondence. 
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Information  Furnished  on  Weights  and  Measures  Subjects. 

Much  information  and  advice  on  technical  matters  have  baen  fur- 
nished, of  which  the  following  may  be  mentioned:  Use  of  spring 
scales  in  the  United  States,  especially  with  reference  to  the  general 
points  to  be  considered  in  permitting  the  spring  scale  to  be  used  in 
trade ;  weighing  scales  and  gasoline-measuring  pumps  furnished  to 
writers  for  use  in  articles  for  technical  magazines;  the  design  of 
weighing  scales  furnished  on  request  of  manufacturers  and  private 
individuals;  the  relative  precision  of  equal  arm  balances  and  plat- 
form scales  with  reference  to  the  weighing  of  precious  metals;  the 
design  of  certain  weighing  scales  for  use  in  the  Philippine  Islands; 
and  tolerances  and  specifications  applying  to  apparatus  used  in  the 
testing  of  water  meters.  Specifications  were  furnished  for  a  large 
automatic  scale,  a  scale  for  weighing  paper  to  be  used  in  the  Divi- 
sion of  Supplies  of  the  Department  of  Commerce,  and  a  weighing 
apparatus  listed  in  the  Government  schedule  of  supplies.  A  great 
amount  of  information  has  been  furnished  on  the  density,  pounds 
per  cubic  foot,  and  pounds  per  gallon  of  various  substances;  the 
design  of  an  epicyclic  train  for  an  automobile  speedometer;  the 
adaptability  of  a  certain  device  for  the  measurement  of  molasses 
in  tanks;  the  graphical  methods  of  calculation  used  by  the  Bureau; 
and  the  mechanical  design  of  a  paper-reeling  device. 

a.  HEAT   AND    THERMOMETRY. 

£Temperatare,  heat,  heat  conBtanti,  melting  and  boiling  points,  critical  points,  specific 
heats,  conductivities,  and  other  thermal  properties  ot  materials,  including  researches  on 
heat  units  and  standard  temperature  scales,  standardisation  of  instruments  and  methods 
for  measuring  temperature,  determination  of  refrigeration  data  and  the  fire-resisting 
properties  of  materials  and  other  experimental  work  of  specific  value  to  the  refrigerating 
and  heating  industries,  in  the  manufacture  of  thermal  appliances,  in  scientific  testmg  and 
laboratories,  in  fire-safety  engineering,  and  in  the  industries  and  sciences  requiring 
precise  knowledge  of  temperature  measurements  and  heat  constants.] 

New  Regulations  Governing  Tests  of  Clinical  Thermometers. 

New  regulations  governing  the  testing  of  clinical  thermometers 
have  been  adopted,  effective  July  1,  1917.  The  former  regulations 
provided  for  tests  at  four  points— 96°,  100°,  104°,  and  108°  F.— and 
certificates  giving  the  corrections  found  were  issued,  provided  that 
the  corrections  did  not  exceed  0.3°  and  that  the  thermometers  were 
free  from  defects.  Extensive  inquiries  among  users  of  clinical 
thermometers  had  shown  that  the  corrections  given  on  such  certifi- 
cates were  rarely  applied,  and  that  most  users  preferred  a  "  blanket " 
certificate  stating  that  the  readings  of  the  thermometers  were  cor- 
rect. The  new  regulations  provide  for  tests  at  two  points — 98.6°  F. 
(37°  C.)  and  104°  F.  (40°  C.)— and  the  thermometer  is  certified  as 
correct  if  the  corrections  at  the  lower  and  upper  test  points  do  not 
exceed  0.1°  and  0.2°  F.,  respectively.  The  certificate  also  states  that 
the  thermometer  has  been  aged  at  least  one  month  and  that  subse- 
quent changes  due  to  aging  will  probably  not  exceed  0.1°.  The  latter 
statement  would  be  true  only  if  the  bulbs  of  the  thermometers  were 
made  of  a  suitable  thermometric  glass,  for  if  the  bulbs  were  made 
of  soft  glass  the  indications  of  the  thermometer  might  change  by  a 
degree  within  a  year.  However,  by  making  two  tests  at  intervals  of 
a  month,  ^e  inferior  thermometers  can  be  detected  and  rejected. 
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A  new  and  distinctive  certificate  bearing  the  seal  of  the  Bureau 
of  Standards  has  been  prepared  by  the  Bureau  of  Engraving  and 
Printing.  A  number  of  manufacturers  had  been  issuing  their  own 
certificates  upon  forms  similar  in  appearance  to  those  used  by  the 
Bureau,  and  the  wording  of  some  of  these  certificates  was  such  as 
to  give  the  impression,  at  first  sight,  that  the  certificate  had  actuaUy 
been  issued  by  the  Bureau  of  Standards.  It  is  hoped  that  the 
Bureau's  new  certificate  will  become  so  well  known  that  its  dis- 
tinctive character  will  prevent  such  deception. 

Circular  No.  5,  Testmg  of  Clinical  Thermometers,  has  been  re- 
vised to  include  the  new  regulations  and  will  be  ready  for  distribu- 
tion early  in  July,  1917. 

Standard  Temperature  Scale. 

For  a  number  of  years  the  standard  scale  of  temperature  used  bv 
the  Bureau  in  the  intervals  —50°  to  0°  and  +100°  to  500°  C.  hai 
been  the  scale  defined  by  the  platinum  resistance  thermometer  cali- 
brated at  three  points,  0°,  100°,  and  444.6°,  the  boiling  point  of  sul- 
phur. The  standard  scale  in  the  interval  0°  to  100°  has  been  the 
hydrogen  scale  of  the  International  Bureau  of  Weights  and  Measures 
and  is  represented  by  the  corrected  indications  of  a  number  of  verre- 
dur  thermometers  which  had  been  calibrated  by  the  International 
Bureau. 

The  great  precision  and  reproducibility  of  the  scale  defined  by  the 
resistance  thermometer  have  led  to  the  adoption  of  this  scale  over 
the  whole  range  from  —50°  to  +^00°.  It  has  long  been  known  that 
this  scale  does  not  differ  appreciably  in  the  range  0°  to  100°  from 
the  hydrogen  scale  previously  in  use  by  the  Bureau.  It  has  been 
considered  desirable,  however,  to  determine  as  definitely  as  mav  be 
the  outstanding  difference  between  the  two  scales,  and  some  ot  the 
intercomparisons  have  been  made. 

Since  the  work  involves  the  determination  of  a  minute  difference, 
no  statement  as  to  results  will  be  of  value  until  the  work  is  com- 
pleted. Assurance  may  be  given,  however,  that  the  adoption  of  the 
new  standard  scale  wiU  produce  no  recognizable  change  in  the  tem- 
perature scale  distributed  by  the  Bureau  through  the  medium  of  its 
testing  work. 

Copper-Constantan  Thermocouples. 

Some  progress  has  been  made  during  the  year  in  the  design  of  a 
suitable  inclosure  for  copper-constantan  thermocouples  and  in  the 
preparation  of  couples  to  be  used  in  determining  a  standard  calibra- 
tion curve  for  such  couples  in  the  temperature  range  from  —200°  to 
+300°  C.  The  great  utility  of  thermocouples  and  their  extensive 
use  would  make  such  a  calibration  very  valuable. 

Depression  of  the  Ice  Point  of  Thermometers. 

The  work  on  the  depression  and  recovery  of  the  ice  points  of 
thermometers  has  been  practically  suspended  during  the  year,  due 
to  difficulty  in  obtaining  suitable  thermometers  made  of  American 
thermometric  glasses,  which  should  be  included  in  such  an  investi- 
sration.  It  is  hoped  that  this  work  will  be  finished  in  the  near 
future. 
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Standard  Boiling  Points. 

The  method  referred  to  in  the  annual  report  for  1916  for  deter- 
mining the  variation  with  pressure  of  the  boiling  point  of  sulphur 
has  been  used  to  determine  the  variations  for  naphthalene,  benzo- 
phenone,  and  anthracene,  over  the  pressure  range  from  700  to  800 
run  of  mercury.  The  suitability  of  the  boiling  points  of  naphtha- 
lene and  benzophenone  to  define  standard  temperatures  was  well 
known.  Anthracene  has  been  found  to  be  satisfactory  in  that  a  given 
sample  has  a  definite  boiling  point  not  changing  with  contmued 
boiling,  but  the  samples  used  differed  considerably.  With  the  aid  of 
the  chemical  division,  it  is  proposed  to  determine  whether  it  is  feasi- 
ble to  purify  anthracene  so  that  its  boiling  point  may  serve  to  define 
a  thermometric  fixed  point.  The  results  of  this  work  will  probably 
be  ready  for  publication  within  a  year. 

Standard  Heat  Samples  for  Use  in  Calorimetry. 

The  Bureau  has  continued  the  distribution  of  naphthalene  and 
sucrose  as  standard  heat  samples.  The  stock  of  naphthalene  was 
renewed.  Owing  to  inability  to  renew  the  stock,  the  distribution 
of  benzoic  acid  has  been  temporarily  discontinued.  A  total  of  239 
samples,  consisting  of  32  of  benzoic  acid,  118  of  naphthalene,  and 
89  of  sucrose,  was  issued  during  the  year.  These  samples  serve  an 
important  purpose  in  enabling  conmiercial  laboratories  and  others 
to  obtain  reliable  results  in  fuel  testing.  Cases  of  dispute  between 
buyer  and  seller,  due  to  discrepancies  between  results  of  their  tests, 
were  not  infreauent  a  few. years  ago,  but  no  such  cases  have  come  to 
the  attention  oi  the  Bureau  for  a  number  of  years. 

Standard  Samples  for  Thermometric  Fixed  Points. 

In  addition  to  the  service  which  the  Bureau  is  able  to  render 
scientific  workers  and  the  industries  by  calibrating  pyrometers,  there 
has  been  a  demand  for  some  means  by  which  the  user  of  pyrometers 
might  be  able  to  calibrate  his  own  instruments.  Pure  metals  of 
known  melting  points  provide  a  satisfactory  means  for  this  purpose, 
and  during  the  past  two  years  the  necessary  materials  were  ootamed. 

The  Bureau  now  has  available  for  distribution  samples  of  pure 
tin,  zinc,  alimiinum,  and  copper.  The  melting  points  of  these  mate- 
rials have  been  accurately  determined  with  standardized  platinum 
resistance  thermometers,  and  chemical  analyses  showing  a  very  high 
degree  of  purity  have  been  made.  These  materials  are  intenaed  tor 
use  primarily  m  the  standardization  of  rare  metal  thermocouples 
and  the  samples  are  of  suitable  size  (50  to  80  cubic  centimeters)  for 
this  purpose.  Circular  No.  66^  describing  the  preparation  and  meth- 
ods of  use  of  these  samples,  is  now  in  press.  The  distribution  of 
the  samples  will  begin  about  August,  1917. 

High-Temperature  Investigations. 

Some  work  was  done  on  the  standardization  of  pyrometer  lamps 
that  had  also  been  carefully  calibrated  at  several  industrial  labora- 
tories as  ^  basis  for  the  intercomparison  of  the  high-temperature 
scale  actuallv  being  used  in  the  several  laboratories  in  important 
researches,  the  temperature  scale  being  that  defined  by  the  optical 
pyrometer  up  to  2,500^  C. 
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On  account  of  its  important  bearing  on  the  use  of  optical  meth- 
ods of  temperature  measurements,  some  work  was  done,  as  time 
would  permit,  on  the  change  in  the  ^effective  wave  length  of  pyrom- 
eter color  screens. 

Considerable  progress  has  been  made  on  the  construction  of  an 
electric  furnace,  capable  of  operation  up  to  1,800°  C,  for  work  on 
the  melting  points  of  palladium  and  platinum,  two  very  important 
fixed  pointe  of  the  high-temperature  scale. 

New  methods  have  heen  developed  and  introduced  into  the  labora- 
tory for  testing  thermocouples,  wlilch  not  only  increase  the  accuracy 
but  very  materially  reduce  the  time  required  for  the  tests.  These 
have  made  possible  large  increases  in  the  testing  work  accomplished. 

Work  has  been  done  on  the  development  of  a  "  neutral "  absorbing 
screen  for  optical  pyrometers,  such  screens  being  generally  made  of 
foreign  glasses  not  now  available. 

In  conjunction  with  the  metallurgical  division,  standard  melting- 
point  samples  have  been  prepared  for  distribution,  as  explained  in 
the  preceding  section. 

Low-Temperature  Laboratory. 

The  carbon  dioxide  system  has  been  operated  almost  continuously 
to  supply  refrigeration  to  the  thermostatically  controlled  baths  used 
for  the  refrigeration  constants  investigations  and  to  the  low-tempera- 
ture thermometer  comparator. 

The  capacity  of  the  air  liquefier  has  been  brought  up  to  12  liters 
per  hour.  Liquid  air  has  been  made  34  ,times  during  the  year,  as 
required  by  the  various  Bureau  and  other  Government  and  coUeffe 
laboratories.  A  number  of  demonstrations  have  been  given  to  tech- 
nical societies  visiting  the  Bureau,  to  science  classes  of  several  educa- 
tional institutions,  and  to  other  public  organizations. 

The  air  compressor  has  in  addition  been  operated  on  23  occasions 
to  supply  compressed  air  for  the  low-temperature  baths  of  the  ther- 
mal expansion  laboratory.  The  large  air  compressor  is  at  present 
operated  by  steam.  Electric  power  should  be  substituted  to  relieve 
the  heavy  demands  on  the  Bureau's  boiler  plant. 

The  electrolytic  gas  generator  has  maintained  a  supply  of  hydrogen 
and  oxygen  for  general  use  throughout  the  Bureau.  The  acetylene 
generator  has  b^n  kept  in  operation  to  supply  acetylene  gas  as 
needed. 

A  hydrogen  liquefier  was  made  in  the  laboratory,  and  an  old  com- 
pressor that  was  purchased  with  the  plant  was  overhauled,  a  small 
compressor  was  improvised  into  a  vacuum  pump  for  precooling  air, 
and  liquid  hydrogen  was  produced  in  this  laboratory  during  the 
year.    Six  liquid  hydrogen  runs  were  made. 

Good  progress  has  been  made  by  the  instrument  shops  on  the 
construction  of  a  new  hydrogen  liquefier,  the  designs,  for  which  were 
worked  out  last  year.  To  produce  liquid  hydrogen  in  such  amounts 
as  to  be  of  real  use  to  the  Bureau's  laboratories,  as  well  as  to  other 
investigators  who  may  desire  to  avail  themselves  of  this  unusual 
laboratory  facility,  a  new  4-stage  compressor,  two  gas  storage  tanks, 
and  some  lesser  equipment  should  be  provided. 

Considerable  time  has  been  civen  to  overhauling  the  extensive 
mechanical  equipment  of  the  laboratory.    Some  time  has  also  been 
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^ven  to  preliminary  experiments  in  connection  with  military  prob- 
lems. 

Mercury  Vapor  Pump. 

An  improved  mercury  vapor  pump  has  been  developed  which  will 
give  a  high  vacuum  when  used  in  conjunction  with  any  pump 
which  will  evacuate  to  a  primary  pressure  of  4  centimete^  or 
less.  The  pump  works  by  two  stages  in  connected  units,  each  opjer- 
ated  by  mercury  vapor  from  a  single  boiler,  a  single  gas  burner  being 
used  to  evaporate  the  mercury.  The  pump  is  simple  in  construction 
and  can  be  built  by  a  reasonably  skilled  glass  blower.  Pressures 
much  lower  than  0.0001  millimeter  may  be  quickly  reached  with  the 
pump. 

Refrigeration  Constants. 

This  extensive  series  of  investigations,  undertaken  at  the  request 
of  American  refrigeration  engineers,  expressed  through  their 
national  associations,  includes  the  determination  of  the  fundamental 
constants  of  refrigeration  engineering.  The  work  is  being  carried 
out  with  the  cooperation  of  committees  of  the  American  Association 
of  Refrigeration  and  the  American  Society  of  Refrigerating  Engi- 
neers, the  members  of  which  have  kept  in  close  touch  with  the  work 
by  visits  to  the  Bureau  and  by  means  of  the  reports  presented  before 
the  annual  meetings  of  these  societies  by  members  of  the  Bureau's 
staff.  The  complete  series  of  investigations  contemplated  under 
this  topic  was  outlined  in  the  annual  report  for  1916.  The  work 
done  during  the  year  is  briefly  summarized  in  the  following  sections. 

Calorimeter  for  the  Determination  of  Latent  and  Specific  Heats  of 
Fluids. 

The  principle  of  the  unstirred  or  "  aneroid  "  type  of  calorimeter 
has  been  embodied  in  an  instrument  especially  designed  for  deter- 
minations of  the  specific  heat  and  latent  heat  oi  several  substances  in 
general  use  as  refrigerating  media. 

Heat  developed  electrically  in  a  coil  located  in  the  central  axis 
of  the  cylindical  shell  comprising  the  calorimeter  is  distributed  by 
conduction  to  the  calorimeter  and  contents,  whose  initial  and  final 
temperatures  when  in  thermal  equilibrium  are  measured  by  a  plat- 
inum resistance  thermometer. 

Heat  from  other  sources  is  excluded  by  enveloping  the  calorimeter 
with  a  metal  jacket  separated  from  it  by  an  air  space  and  keeping 
this  jacket  during  measurements  at  the  same  temperature  as  the 
calorimeter  surface,  using  multiple  thermocouples  to  indicate  this 
equality. 

The  calorimeter  is  adapted  for  use  between  —50®  and  +50°C. 
and  for  pressures  up  to  70  atmospheres  in  experiments  where  the 
measured  heat  added  is  used  either  to  change  the  temperature  of  the 
contents  or  to  evaporate  a  portion  of  the  contents  withdrawn  as 
superheated  vapor,  m  the  first  case  the  specific  heat  and  in  the  second 
the  latent  heat  of  vaporization  being  obtained  when  proper  correc- 
tions are  made. 

A  paper  is  now  in  press  describing  the  details  of  construction  of 
and  the  special  features  embodied  in  this  instrument,  the  methods 
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of  manipulation  in  making  measurements  of  the  heat  capacity,  and 
giving  the  results  of  an  extended  series  of  observations  m  the  tem- 
perature range  from  — 50°C.  to  +60°C.  to  determine  the  heat  ca- 
pacity of  the  empty  calorimeter. 

Specific  Heat  of  Liquid  Ammonia. 

Using  the  above  described  calorimeter,  the  specific  heat  of  liquid 
ammonia  has  been  determined  throughout  the  temperature  interval 
—45°  to  +45*^  C.  under  saturation  conditions. 

Two  distinct  and  independent  methods  were  used,  each  of  which 
avoids  sources  of  error  possessed  by  the  other.  In  the  first  method 
measurements  were  made  of  the  heat  added  to  a  fixed  amount  of 
ammonia  confined  in  the  calorimeter  at  saturation  conditions,  and 
also  the  resulting  changes  in  temperature.  By  using  data  for  the 
specific  volumes  of  the  two  phases  and  the  latent  heat  of  vaporiza- 
tion, the  corrections  for  vapor  are  applied,  giving  the  specific  heat 
of  the  liquid,  kept  saturated,  as  a  function  oi  the  temperature. 

In  the  second  method  the  calorimeter  is  kept  full  of  liquid  at  a 
constant  pressure.  The  heat  added  to  a  variable  amount  in  the 
calorimeter  and  the  resulting  change  in  temperature  were  measured. 
A  correction  for  the  heat  absorbed  by  the  expelled  liquid,  depending 
on  the  lag  of  this  part  with  respect  to  the  entire  contents,  was  deter- 
mined by  a  novel  tnermometric  device.  By  use  of  data  for  the  latent 
heat  of  pressure  variation  of  the  liquid,  obtained  from  separate 
measurements  made  with  the  same  apparatus  and  material,  the  cor- 
rections for  pressure  variation  were  applied,  giving  an  independent 
determination  of  the  specific  heat  of  the  liquid,  kept  saturated,  as  a 
function  of  the  temperature. 

The  greatest  diflference  between  the  mean  results  of  both  methods, 
and  the  results  of  either  method  as  represented  by  empirical  equa- 
tions, is  less  than  1  part  in  1,000. 

A  form  of  empirical  equation  was  found  which,  in  addition  to 
representing  closely  the  results  in  the  range  of  temperature  covered 
experimentally,  conforms  to  several  theoretical  considerations  re- 
garding the  behavior  of  substances  in  general  when  approaching  the 
critical  temperature. 

As  a  final  result  the  specific  heat  <t,  in  joules  (international  electric 
watt-seconds)  per  gram  per  degree  centigrade,  of  liquid  ammonia, 
kept  saturated,  in  terms  of  the  temperature^,  in  centigrade  degrees, 
is  expressed  in  the  interval  —4:5°  to  +45°  C.  by  the  equation 

(f=3.1365-0.00057^-h-^P^ 
V133  — ^ 

A  paper  giving  all  the  necessary  details  of  this  investigation  has 
been  prepared  and  sent  to  press. 

Latent  Heat  of  Vaporization  of  Anmionia. 

Using  the  above-described  calorimeter,  the  latent  heat  of  vaporiza- 
tion of  ammonia  has  been  determined  throughout  the  temperature 
interval  -42°  to  +52°  C. 

An  analysis  of  the  process  occurring  in  the  calorimeter  during  an 
experiment  leads  to  a  method  of  calculation  of  the  results  whereby 
data  from  other  sources  than  the  direct  calorimetric  observations 
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enter  only  in  the  computation  of  correction  terms  which  can  by 
careful  manipulation  be  made  small. 

Variations  in  manipulation  were  introduced  as  a  means  of  detect- 
ing possible  systematic  errors,  particularly  in  regard  to  the  matter 
of  dryness  of  the  vapor  withdrawn. 

The  results  of  each  of  the  34  determinations  agree  with  the  mean 
result  as  expressed  by  means  of  an  empirical  equation  within  1  part 
in  1,000.  An  empirical  equation  was  found  which,  in  addition  to 
representing  closely  the  results  in  the  range  of  temperature  covered 
exjperimentally,  conforms  to  what  is  known  about  the  behavior  of 
substances  in  general  when  approaching  the  critical  temperature. 

As  a  final  result  the  latent  heat  of  vaporization  of  ammonia-^that 
is,  the  heat  required  to  convert  saturated  liquid  into  saturated  vapor 
at  constant  temperature — in  joules  per  gram  is  expressed  in  the  range 
—42°  to  +52°  C.  by  the  equation: 

i - 137.91  Vl33 - ^ - 2.466  (133-^) 

If  the  latent  heat  of  vaporization  be  expressed  in  caloriesjo  per 
gram,  taldng  1  calorie2o=4.183  joules,  the  equation  becomes 


L - 32.968 V133 - 1? - 0.5895  (133-^) 

Usin^  the  results  obtained  for  the  latent  heat  of  vaporization  of 
ammonia  together  with  the  specific  heat  of  the  saturated  liquid,  the 
specific  heat  of  the  saturated  vapor  has  been  computed  for  various 
temperatures  and  given  in  a  table. 

A  paper  giving  all  the  necessary  details  of  this  investigation  has 
been  prepared  and  will  be  sent  to  press  shortly,  after  final  revision 
by  the  editorial  committee. 

Latent  Heat  of  Pressure  Variation  of  Liquid  Ammonia. 

The  latent  heat  of  pressure  variation  of  liquid  ammonia — ^that  is, 
the  heat  gained  or  lost  per  unit  pressure  change  at  constant  tempera- 
ture— has  been  determined  as  a  supplement  to  a  series  of  specific-heat 
measurements  upon  the  same  material,  in  order  to  furnish  data  for 
correlating  the  measurements  made  at  constant  pressure  with  those 
made  under  saturation  conditions. 

Three  independent  methods  were  used  in  the  present  investigation, 
the  first  by  direct  calorimetric  measurement  of  the  heat  transK)rmea 
in  consequence  of  a  change  of  pressure,  the  second  by  computation 
from  the  expansivity  directly  observed  with  a  dilatometer,  and  the 
third  by  computation  from  the  specific  volume  of  the  saturated  liquid 
at  various  temperatures  and  the  compressibility. 

The  aparatus  used  in  the  measurements  consisted  of  the  aneroid 
calorimeter  with  accessories. 

The  results  of  the  three  independent  methods  were  in  agreement  to 
the  order  of  precision  of  the  measurements.    In  temperature  interval 

—40**  to  +40**  C.  and  range  of  pressures  from  20 ograms  — ^ 

'  ^        ^  square  centimeters 

to  saturation,  the  results  are  represented  by  the  empirical  equation 

15 
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where  I  is  the  latent  heat  of  pressure  variation  in  joules  per  gram  for 
a  pressure  variation  of  1  kifogram  per  cubic  centimeter.  The  varia- 
tion of  I  with  pressure  in  the  range  here  covered  was  found  to  be 
small  enough  to  be  negligible  in  the  application  of  the  results  to  the 
specie-heat  investigation. 

Specific  Volumes  of  Ammonia  in  the  Liquid  and  Vapor  Phases. 

The  specific  volumes  of  ammonia  in  the  liquid  phase  were  measured 
in  the  temperature  interval  —45°  C.  to  -+-45°  C.  with  an  accuracy  of 
about  0.01  per  cent.  A  large  number  of  measurements  of  the  specific 
volumes  in  the  vapor  phase  were  made  in  glass  containers  in  the  tem- 
perature interval  —50°  C.  to  +^0°  C,  most  of  the  work  being  con- 
fined to  the  low  temperatures.  Experiments  were  made  to  determine 
the  magnitude  of  the  adsorption  of  ammonia  on  glass  surfaces.  The 
insertion  of  a  large  number  of  small,  thin-wallea  glass  tubes  within 
the  largest  glass  container  used  in  these  specific  volume  experiments 
increased  the  surface  area  by  a  factor  of  approximately  10.  Measure- 
ments made  in  these  two  tubes  of  such  different  surface  areas,  in  the 
interval  —50°  C.  to  +^0°  C,  showed  that  the  measurements  of  the 
specific  volumes  of  the  vapor  in  glass  containers  were  not  affected  by 
adsorption  by  an  amount  exceeding  the  experimental  errors  of  the 
specific  volume  determinations. 

The  additional  measurements  at  the  higher  temperatures  (above 
0°  C.)  required  to  complete  this  investigation  will,  it  is  expected,  be 
completed  during  the  present  summer. 

As  an  independent  check  on  the  results  found  by  the  above  method, 
an  apparatus  is  being  constructed  for  the  (Jetermination  of  the  re- 
fractive index  of  the  vapor  throughout  the  above  temperature  inter- 
val, making  use  of  the  well-known  relationship  between  refractive 
index  and  specific  volume.  It  is  hoped  that  this  method  will  accele- 
rate the  work  and  increase  the  accuracy  attainable,  especially  at  the 
lower  temperatures. 

Compressibility  of  Liquid  Ammonia. 

The  compressibility  of  liquid  ammonia  is  required  in  computations 
relating  to  other  important  refrigeration  constants  of  this  fluid.  The 
special  apparatus  required  for  this  work  was  completed,  and  the 
preliminary  measurements  made  with  it  indicate  that  the  more  im- 
portant experimental  difficulties  have  been  overcome  so  that  the 
investigation  can  probably  be  completed  at  an  early  date. 

Density-Temperature-Concentration  Relations  of  Aqua  Ammonia. 

Work  has  been  continued  on  the  determination  of  the  density- 
temperature-concentration  relations  of  aqua  ammomia  for  solutions 
of  5  to  30  per  cent  by  weight  of  ammonia  over  the  temperature 
interval  from  their  freezing  points  to  about  40°  C.  The  experi- 
mental work  in  connection  with  this  investigation  has  been  nearly 
completed. 

Pressure-Temperature  Relation  for  Vapor  in  Equilibrium  with  Aqua 
Ammonia. 

The  apparatus  required  for  the  determination  of  this  relation,  of 
importance  in  the  design  and  operation  of  absorption  refrigerating 
systems,  has  been  nearly  completed.    Aqua  ammonia  of  known  con- 
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centration,  as  determined  by  volumetrically  measuring  its  constitu- 
ents, is  introduced  into  a  glass  vessel  provided  with  an  electromag- 
netic stirrer  which  operates  in  the  completely  closed  vessel  without 
mechanical  connection  to  the  outside.  A  connecting  tube  filled  with 
mercury  transmits  the  pressure  to  the  pressure  gauge,  while  the 
temperature  control  is  obtained  by  immersing  the  vessel  in  a  thermo- 
statically controlled  bath.  A  temperature  range  of  —40°  C.  to 
+125°  C.,  a  concentration  range  of  0  to  50  per  cent,  and  a  pressure 
range  of  0  to  15  atmospheres  are  provided  for  by  the  apparatus  de- 
signed. 

It  is  hoped  that  the  necessary  measurements  may  be  made  within 
the  near  future. 

Temperature-Concentration  Relation  for  Vapor  in  Equilibrium  with 
Aqua  Ammonia. 

Most  of  the  instrument  shop  work  in  connection  with  the  appa- 
I'atus  required  for  the  determination  of  this  relation,  of  importance 
in  the  design  and  operation  of  absorption  refrigerating  systems,  has 
been  completed,  and  it  is  hoped  that  an  opportunity  will  be  found 
to  make  the  necessary  measurements  during  the  next  fiscal  year. 

Following  is  a  brief  description  of  the  method  adopted.  The 
steel  container,  half  full  of  aaua  ammonia,  is  immersed  in  a  thermo- 
statically controlled  bath.  Vapor  is  drawn  off  from  the  top,  run 
through  a  condensing  coil,  and  returned  to  the  bottom  of  the  con- 
tainer. When  equilibrium  is  established,  the  concentration  of  the 
vapor  phase  is  determined  from  measurements  of  the  density  of  the 
condensate,  and  of  the  liquid  phase  by  density  measurements  of  a 
sample  drawn  from  the  container.  Densities  are  determined  in 
slightly  enlarged  hydrometer  cells  forming  part  of  the  circulating 
system.  The  hydrometer  consists  of  a  glass  float  inclosing  a  silicon 
steel  magnetic  armature.  Gravity  control,  with  a  series  of  remov- 
able platmum  weights,  serves  to  determine  the  large  steps  in  density, 
and  mterpolation  by  means  of  the  force  exerted  by  a  current  in  a 
solenoijl  acting  on  the  steel  armature  gives  the  small  steps. 

To  insure  equilibrium  of  the  vapor  and  liquid  phases,  a  special 
device  has  been  designed  and  constructed  which  will  not  only  thor- 
oughly agitate  the  liquid  but  expose  a  large  fresh  liquid  surface  to 
the  vapor.  The  device  consists  of  a  paddle  resembling  a  lawn-mower 
cylinder  oi)erated  by  a  nutating  rod  through  a  flexible  diaphragm 
which  eliminates  stufling  boxes. 

Specific  Heats  of  Sodium  Chloride  Brines. 

The  measurements  of  the  specific  heats  of  sodium  chloride  solu- 
tions were  carried  out  with  the  large  Dewar  flask  calorimeter  pre- 
viously used  in  the  work  on  calcium  chloride  solutions.  Measure- 
ments" were  made  with  solutions  of  chemicalljr  pure  salt  of  5,  10,  15. 


20,  and  22.5  per  cent  of  salt  by  weight,  respectively,  with  solutions  of 

hum  chloride  oi  20  per  cent  of  salt 
by  weight,  and  in  the  temperature  interval  —20°  C.  to  +30°  C. 


several  commercial  samples  of  sodium 


Tlie  pure  salt  was  especially  prepared  for  this  work  in  the  chemi- 
cal division,  and  the  work  on  the  density-concentration  relation  of 
these  sodium  chloride  solutions  was  carried  out  in  the  division  of 
weights  and  measures.    The  experimental  work  in  connection  with 
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this  investigation  has  been  completed,  but  time  has  not  been  avail- 
able to  prepare  it  for  publication. 

Chemical  Investigations  Relating  to  Refrigeration  Constants. 

Two  investigations  under  the  program  of  refrigeration  constants 
have  been  carried  out  in  the  chemical  division,  one  relating  to  the 
composition  and  testing  of  commercial  anhydrous  ammonia  and  the 
other  to  the  formation  and  avoidance  of  noncondensing  gases  in 
ammonia  refrigerating  systems.  The  preparation  of  the  pure  ma- 
terial,— anhydrous  ammonia,  sodium  chloride  and  its  solutions, 
ethyl  and  methyl  chlorides, — for  use  in  the  determination  of  the 
physical  properties,  has  also  been  carried  out  in  the  chemical  di- 
vision. These  results  of  these  investigations  are  summarized  else- 
where in  this  report. 

Thermal  Conductivities  of  Insulating  and  Structural  Materials. 

The  results  of  measurements  of  the  thermal  conductivities  of  a 
number  of  insulating  materials  were  published  in  the  September 
issue  of  the  Journal  of  the  American  Society  of  Refrigeratmg  En- 
gineers. Since  the  date  of  that  publication,  measurements  have  been 
made  on  several  other  materials  and  on  some  10  samples  of  panel 
board. 

The  greater  part  of  the  elaborate  equipment  required  for  the  de- 
termination of  thermal  conductivities  of  structural  materials  has 
been  completed  in  the  instrument  shops.  The  apparatus  is  being 
adapted  for  measurements  up  to  800^  C.  (1,500°  F.). 

Fire-Resisting  Properties  of  Structural  Materials. 

The  object  of  the  investigations  on  the  fire-resisting  properties  of 
structural  materials  is  to  ramish  architects,  construction  engineers, 
builders.  State  and  city  building  bureaus,  insurance  interests,  and 
others  with  fundamental  engineering  data  relating  to  the  behavior 
and  safety  of  various  types  of  building  material  and  construction 
when  exposed  to  different  conditions  met  with  in  fires. 

Fire  Tests  of  Building  Columns. 

Many  millions  of  dollars  are  spent  annually  on  the  construction  of 
buildings,  the  integrity  of  which,  in  the  event  of  fire,  is  dependent 
on  the  behavior  of  the  steel  columns  supporting  the  structures.  Very 
little  engineering  data  are  available  which  would  permit  of  any 
certain  conclusions  as  to  the  thickness  and  kind  of  fireproof  cover- 
ing required  to  render  these  columns  safe  under  various  conditions 
of  fire  hazard.  The  requirements  of  city  building  codes  on  these 
questions  are  so  different  that  it  is  evident  that  either  some  codes 
are  requiring  unnecessarily  thick  fireproof  coverings,  with  undue 
increase  in  construction  costs,  or  else  other  codes  are  re(][uiring  too 
thin  coverings,  with  undue  increase  in  danger  to  the  stability  of  the 
structure  under  the  existing  fire  hazards. 

The  fire  tests  on  building  columns  are  being  conducted  jointly  by 
The  National  Board  of  Fire  Underwriters,  the  Associated  Factory 
Mutual  Fire  Insurance  Companies,  and  the  Bureau  of  Standards. 
The  present  program  of  tests  was  formulated  after  consultation  with 
many  engineers  and  architects  interested  in  fire-resisting  building 
construction. 
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Twes  of  Colunms.— The  types  of  columns  being  tested  include 
rolled  steel  sections,  built-up  steel  sections,  round  cast-iron  sections, 
steel  pipe  filled  with  concrete,  vertically  reinforced  and  hooped  con- 
crete columns,  and  wooden  columns.  At  least  one  of  each  of  the 
sections  is  unprotected,  others  are  partially  protected  by  filling  the 
reentrant  portions  with  concrete,  and  others  are  completeiY  protected 
by  various  thicknesses  of  concrete,  clay  tile,  filled  and  unfilled  gypsum 
blocks,  plaster  on  metal  lath,  and  common  brick,  in  accordance  with 
the  methods  commonly  employed  in  practice. 

Materials, — ^The  materials  used  in  the  construction  of  the  test  col- 
umns and  protective  coatings  have  been  obtarined  from  various  sec- 
tions of  the  country  and  have  been  selected  with  a  view  to  obteining 
those  representative  of  their  respective  classes. 

The  column  coverings  have  been  applied  by  experienced  men  in 
accordance  with  plans  and  specifications  drawn  to  secure  average 
results  obtainable  under  ordinary  commercial  conditions. 

Methods  of  Test. — In  the  fire  tests  the  column,  mounted  within  a 
gas-fired  furnace  and  kept  under  normal  working  load  applied  by 
a  hydraulic  ram  of  special  construction,  is  exposed  to  a  predetermined 
furnace  temperature  rise  until  the  column  fails.  A  record  of  the 
temperature  at  different  points  within  the  furnace  and  at  various 
points  within  the  test  sample  is  obtained  by  means  of  suitable  thermo- 
couples. The  deformation  of  the  column  from  time  to  time  is  de- 
termined by  means  of  pairs  of  nichrome  wires  inserted  into  the 
column  at  a  known  distance  apart  and  extending  horizontally  out- 
ward through  the  walls  of  the  lumace,  the  wires  being  run  coaxially 
through  fire-clay  protecting  tubes. 

In  tne  fire  ana  water  tests,  the  column  is  exposed  to  a  furnace  tem- 
perature built  up  at  the  same  rate — ^i.  e.,  in  accordance  with  the 
standard  time-temperature  curve  that  has  been  adopted  for  these 
tests — ^until  the  desired  temperature  rise  in  the  furnace  is  attained, 
when  two  opposite  walls  or  the  furnace  are  rolled  out  of  position 
by  means  of  trolleys  provided  for  this  purpose  and  the  hose  stream 
applied. 

status  and  Sequence  of  Tests. — ^The  column  coverings  have  all 
been  applied.  During  the  latter  part  of  the  present  fiscal  year,  the 
prelimmary  work  incident  to  adjusting  burners  to  secure  uniformity 
of  temperature,  to  securing  satisfactory  operation  of  the  ram,  to 
calibrating  gauges,  ete.,  and  to  making  several  preliminary  fire  tests 
on  filled  pipe  columns,  was  conducted,  and  on  June  28  the  first  fire 
test  of  the  regular  program  was  successfully  completed.  Several  fire 
tests  have  been  made,  and  they  give  promise  of  yielding  results  of 
far-reaching  importance  in  building  construction. 

The  following  tabulation  shows  the  fire  tests  and  the  fire  and  water 
tests,  classified  according  to  the  type  of  covering: 

Fire  tests  of  columns:  Number  of  testa. 

Fartud  concrete  protection 9 

Full  concrete  protection 24 

Reinforced  concrete 6 

Plaster  on  metal  lath 5 

Filled  pipe 4 

Clay 18 

Q3rp8um 5 

Common  brick 2 

Timber  columns 4 

Fire  and  water  tests  of  columns:  various  types  of  coverin;^'8 13 


Digitized  by 


Google 


394  REPORTS  OF  tHE  DEPARTMENT  OF  COMMERCE. 

No  schedule  has  been  decided  upon  for  testing  the  unprotected 
columns,  it  being  the  present  plan  to  test  them  as  opportunity  affords. 

Witnessing  Tests.— Underwriters^  engineers,  architects,  and  others 
having  a  proper  interest  in  the  subject  are  cordially  invited  to  visit 
the  laboratories,  when  in  Chicago,  and  witness  one  or  more  of  the 
tests  in  progress.  The  time  for  the  tests  is  scheduled  each  week  in 
advance  and  may  be  ascertained  through  inquiry  by  letter,  telegraph, 
or  telephone  addressed  to  Underwriters'  Laboratories,  207  East  Ohio 
Street,  Chicago. 

A  brief  prospectus  of  the  proposed  tests  containing  somewhat 
fuller  information  than  the  present  brief  report  is  about  to  be  issued. 

Fire  Tests  of  Reinforced  Concrete  Columns. 

The  program  of  cooperative  tests,  now  under  way  at  Chicago,  in- 
cludes but  six  columns  of  the  reinforced  concrete  type  of  construc- 
tion. When  this  program  was  prepared,  it  was,  of  course,  realized 
that  the  number  or  such  tests  included  at  the  time  was  wholly  inade- 
quate to  determine  the  many  possible  variables  that  enter  as  impor- 
tant factors  into  reinforced  concrete  column  construction.  At  that 
time,  however,  the  several  laboratories  cooperating  in  the  tests  re- 
ferred to  did  not  see  their  way  clear  to  laying  out  a  program  more 
extensive  than  the  one  adopted,  which  would  require  at  least  three 
years  for  its  completion.  Accordingly,  the  question  of  planning  a 
comprehensive  series  of  fire  tests  of  reinforced  concrete  columns  was 
deferred  until  the  tests  of  the  structural  steel  columns  should  be 
completed. 

Whatever  action  may  finally  be  taken  with  respect  to  the  prepara- 
tion of  an  elaborate  program  of  fire  tests  of  reinforced  concrete 
columns,  the  Bureau  concluded  that  the  preparation  of  such  a  pro- 
gram, when  it  is  finally  taken  up,  would  be  very  greatly  facilitated 
if  there  were  available  fire  tests  of  a  number  of  such  columns  of 
representative  types  of  construction.  Accordingly,  during  the  pres- 
ent year,  the  panel  furnace  at  the  Pittsburgh  laboratories  of  the 
Bureau  has  been  modified  to  adapt  it  to  such  tests,  a  600-ton  hydrau- 
lic ram  has  been  installed  to  apply  a  continuous  follow-up  load  to 
the  column  in  the  furnace,  and  about  30  reinforced  concrete  columns 
have  been  cast.  The  columns  include  square  and  round  sections,  16 
by  16  inches  and  18  inches  diameter,  respectively,  by  8  feet  in  length, 
aggregates  of  different  types,  and  diflterent  methods  of  reinforce- 
ment. The  temperature  within  the  column,  during  the  progress  of 
the  test,  while  the  temperature  of  the  furnace  is  being  raised  at  the 
predetermined  rate  called  for  by  the  standard  time-temperature 
curve  adopted  for  all  such  tests,  is  measured  by  means  of  thermo- 
couples imbedded  in  the  columns  at  various  distances  from  the 
surface. 

During  the  last  few  weeks  of  the  fiscal  year,  several  successful 
preliminary  fire  tests  were  made  on  some  extra  columns  that  had  been 
cast  for  the  purpose,  in  order  to  test  the  new  equipment  and  to 
standardize  the  procedure. 

Thermal  Efficiencies  of  Column  Coverings. 

A  comparison  of  the  thermal  eflSciencies  of  the  materials  commonly 
used  for  column  coverings  has  been  completed  at  the  Pittsburgh 
Laboratories  of  the  Bureau  during  the  year.  A  short  paper  giving 
a  summary  of  this  work  and  entitled  ^^A  comparison  oi  the  heat 
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insulating  properties  of  materials  used  in  fire-resistive  construction" 
was  communicated  to  the  annual  meeting  of  the  American  Society 
for  Testing  Materials  in  June,  1917.  This  comparison  of  the  ma- 
terials themselves  was  preliminary  to  the  investigations  relating  to 
the  fire-resistive  properties  of  structural  uhits. 

Solid  cylindrical  test  specimens,  20  centimeters  (8  inches)  diameter 
by  40  centimeters  (16  inches)  length,  were  given  the  same  heat  ex- 
posure in  a  special  gas-fired  furnace.  The  rates  of  temperature  rise 
at  four  depths  within  the  specimen  were  measured  by  means  of 
thermocouples  mounted  in  6-millimeter  (J  inch),  holes  extending 
longitudinally  through  the  cylinder.  Cylinders,  similar  to  the  cylin- 
der under  test,  were  placed  at  each  end  of  the  latter,  in  good  contact 
with  its  end  faces,  to  minimize  the  disturbing  effects  of  heat  losses 
from  the  ends.  The  materials  included  in  these  tests  were :  (1)  Clays 
of  the  type  used  in  the  manufacture  of  hollow-tile  fireproofing;  (2) 
concretes,  including  two  proportions  of  a  number  of  aggregates; 
(3)  gypsums;  (4)  Rme  mortar;  (5)  one  specimen  of  a  new  material. 
The  results  are  now  being  prepared  for  publication. 

Strength  of  Steel  at  High  Temperatures. 

Some  preliminary  tests  made  in  these  laboratories  two  years  ago 
on  the  ultimate  compressive  strength  of  short  lengths  of  steel  tubing 
showed  that  at  600°  C.  the  ultimate  compressive  strength  had  de- 
creased to  60  per  cent,  and  in  the  next  50°  C. — that  is,  at  650°  C. — ^to 
about  30  per  cent  of  its  value  when  cold.  On  account  of  the  great 
importance  of  such  data  in  their  bearing  on  the  behavior  of  structural 
steel  building  construction  when  exposed  to  fire  conditions,  special 
apparatus  has  been  designed  for  a  more  complete  investigation  of 
the  elastic  properties  of  metals  at  high  temperatures.  Contracts  were 
placed  in  June  for  the  construction  of  this  apparatus,  and  it  is  ex- 
pected that  measurements  with  it  may  be  started  in  the  early  winter. 

Panel-Testing  Furnace. 

This  furnace,  together  with  its  accessories,  designed  to  test  wall 
and  partition  structural  units  as  large  as  12  by  16  feet,  was  installed 
last  year,  and  was  described  in  the  last  annual  report.  Seven  addi- 
tional panel  frames  required  to  complete  the  plant  should  be  in- 
stalled as  soon  as  the  necessary  funds  can  be  provided.  Arrange- 
ments have  been  made  with  a  committee  of  ship  constructors  and 
operators  to  make  a  few  fire  tests  of  specially  constructed  panels 
with  a  view  to  improvement  in  the  fire-resisting  construction  of 
passenger-carrying  ships. 

Steps  have  been  taken  to  secure  the  cooperation  of  prominent  en- 
gineers, representatives  of  engineering  and  technical  societies,  and 
manufacturing  associations  in  the  formulation  of  a  comprehensive 
program  of  tests  of  the  fire-resistinff  properties  of  various  types  of 
partition  and  wall  construction.  These  tests  are  necessarily  expen- 
sive, reauiring  as  they  do  the  test  to  destruction  of  large  structural 
units.  V  ery  little  progress  on  such  an  elaborate  program  of  tests 
is  possible  until  the  appropriations  available  for  the  work  are 
secured. 

Building  Codes,  Information,  Cooperative  Work,  etc. 

Considerable  correspondence  has  been  carried  on  with  engineers, 
State  fire  marshals,  fire  department  officials,  and  others  interested  in 
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fire-prevention  work,  and  the  Bureau  has  cooperated  with  commit- 
tees of  the  National  Fire  Protection  Association  in  their  several  lines 
of  work,  especiallv  with  the  committees  relating  to  State  building 
codes,  safety  to  lire,  etc.,  and  with  the  Bryn  Mawr  Fire  Prevention 
Committee  in  their  investigations  on  the  fire  hazard  in  relation  to 
factories  in  which  women  are  employed. 

Work  has  been  done  in  preparing  an  index  for  collating  informa- 
tion relating  to  the  fire-resisting  Features  of  building  construction 
and  in  collecting  data  on  the  causes  of  fires. 

A  section  entitled  "Fires  in  the  home"  has  been  prepared  as  a 
part  of  a  new  Bureau  circular,  "  Safety  for  tiie  household,"  now  in 
course  of  preparation. 

Activities  in  Technical  Societies,  etc. 

Members  of  the  heat  and  thermometry  division  have  cooperated 
with  committees  of  the  Society  of  Automotive  Engineers  on  various 
aeronautical  problems;  committees  of  the  American  Society  of  Re- 
frigerating Engineers  on  various  problems  relating  to  refrig:eration 
engineering,  several  papers  being  presented  before  that  society  on 
the  refrigeration  constants  investigation  under  way  in  the  labora- 
tories of  the  Bureau;  committees  of  the  National  Fire  Protection 
Association,  the  American  Society  of  Testing  Materials,  and  the 
Bryn  Mawr  Fire  Prevention  Committee  on  various  problems  relat- 
ing to  the  fire  hazard,  safety  to  life,  standardization  oi  fire  tests,  etc. ; 
the  American  Society  of  Testing  Materials  on  the  standardization  of 
a  new  flash-point  tester;  the  joint  committee  of  the  Bureau  of  Stand- 
ards and  the  Bureau  of  Mines  on  Standardization  of  Motor  Fuels; 
and  with  similar  bodies. 

Information  Furnished,  Reports,  etc 

Several  hundred  special  letters  and  reports  relating  to  the  work 
of  the  heat  and  thermometry  .division  were  prepared  during  the 
year  in  compliance  with  requests  for  information  addressed  to  the 
Bureau  by  engineers  and  technical  men,  scientific  investigators,  na- 
tional. State,  and  municipal  bureaus  and  laboratories,  etc.  The  sub- 
jects are  treated  in  detail  below. 

Instruments^  Apparatus^  Materials  and  Methods  of  Test. — Mer- 
cury thermometers,  resistance  thermometers,  thermocouples,  optical 
and  radiation  pyrometers,  including  such  questions  as  specifications, 
choice  of  instrument,  installation  and  protection,  methods  of  use,  pre- 
cautions in  use,  etc.,  thermometer  bridges  and  thermocouple  poten- 
tiometers, thermostats,  thermometer  comparators,  annealing  ovens, 
electric  and  gas  furnaces,  gas  and  fuel  calorimeters,  high-vacuum 
pump,  refractories,  methods  of  testing  insulating  materials,  refrac- 
tory materials,  fire-resisting  properties,  heat-resisting  properties  of 
glasSj  etc. 

Scientific  Data. — Thermal  conductivities  of  metals  and  insulators, 
freezing  points,  melting  points,  specific  and  latent  heats,  heats  of 
reaction,  heat  losses  by  convection,  and  transmission  of  heat  through 
air  spaces. 

Properties  of  Materials. — Resistance  of  matierials  to  heat,  expansiv- 
ity and  melting  points  of  fire  brick,  properties  of  mica,  heating  values 
or  fuels,  insulating  value  of  various  materials,  and  properties  of 
porcelain. 
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Gasoline  and  OUs. — Addition  a^nts  for  gasoline,  danger  of  ex- 
plosion in  filtering  gasoline,  gasoline  substitutes,  motor  niels,  aero 
engine  tests,  specifications  for  oils  and  gasoline,  etc. 

Idi8cellane<yu8. — House  heating,  control  of  temperature  and  hu- 
midity, refrigerators,  radiators,  impurities  in  commercial  ammonia, 
liquid  air,  freezing  of  fire  extinguishers,  fireproof  safe  cabinets, 
manufacture  of  various  materials,  etc. 

Heat  and  Thermometric  Apparatus  Tests. 

During  the  year,  2,303  mercurial  thermometers  of  various  kinds 
were  submitted  for  test,  of  which  2,189  were  certified.  Among  those 
submitted  were  215  ordinary  calorimetric  thermometers,  68  precision 
calorimetric  and  Beckman  thermometers,  16  clinical  standards,  and 
the  remainder  laboratory  and  special  thermometers  of  various  types 
and  ranges  from  below  0°  to  500*^  C.  About  2  per  cent  were  received 
broken  and  about  0.8  per  cent  were  broken  in  the  process  of  testing. 

Twelve  thousand  four  hundred  and  six  clinical  thermometers  were 
submitted  for  test ;  of  these,  11,670,  or  94.1  per  cent,  were  certified. 
The  percentage  rejected  amoimted  to  5.9  of  the  total  number  sub- 
mitted ;  1.2  per  cent  were  rejected  on  account  of  defects  of  construc- 
tion, 0.15  per  cent  because  of  too  great  difficulty  in  throwing  back 
index,  and  0.6  per  cent  on  account  of  retreating  of  index ;  0.7  per  cent 
were  received  oroken;  0.15  per  cent  were  broken  in  testing;  and  .3.1 
per  cent  exceeded  the  limits  of  allowable  errors. 

In  addition  to  the  above  there  were  tested  in  the  thermometer 
laboratories  14  platinum  resistance  thermometers,  6  thermocouples, 
the  melting  point  of  11  samples  of  naphthalene  as  a  basis  for  custom 
duties,  and  the  freezing  j^oint  of  4  fire  extinguisher  liauids. 

Amongthe  calorimetric  teste  were  2  gas  and  1  aaiabatic  calori- 
meters. Two  hundred  and  thirty-nine  standard  heat  samples  were 
furnished  during  the  year. 

In  the  high-temperature  laboratories  there  were  tested  2  radiation 
pyrometers,  6  optical  pyrometers,  13  pyrometric  lamps,  10  base-metal 
thermocouples,  55  rare-metal  thermocouples,  10  pyrometer  galvano- 
meters, 5  homogeneity  tests  of  thermocouples,  2  resistance  thermome- 
ters for  high  temperatures,  20  melting  points  of  refractories,  and  7 
special  hi^-temperature  tests.  In  addition  there  were  tested  621 
base-metal  thermocouples  for  the  fire  tests  on  protected  steel  building 
colunms  now  being  carried  out  in  Chicago. 

The  total  amount  of  testing  done  has  mcreased  venr  considerably 
over  that  of  any  preceding  year.  This  work  was  done  by  a  somewhat 
smaller  staff  ana  was  made  possible  in  part  by  improved  methods 
and  in  part  at  the  sacrifice  of  progress  on  important  technical  investi- 
gations. 

3.  ELECTRICITY. 

[BlectromotWe  force,  reiistmnce,  carrent,  iaductance.  capacity,  coadnctivity,  iasalation, 
magnetic  permeability  and  hysteresis,  and  radioactivity,  including  researches  on  electrical 
units  and  standards,  measuring  instruments,  and  methods  of  measurement,  and  the  cooper- 
ation with  standardising  committees  of  technical  societies,  with  testing  laboratories,  the 
elecuical  industries,  public-service  companies,  and  public  utility  commissions,  municipali- 
ties, and  engineers  upon  problems  of  electrical  standardisation,  indnding  standards  of 
adequacy  and  safety  of  electric  service] 

Scope  of  the  Electrical  Work. 

One  of  the  most  important  functions  of  the  Bureau  with  respect 
to  electricity  and  allied  subjects  is  the  establishment  and  mainte- 
nance of  the  fundamental  standards  upon  which  all  measurements 
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in  these  fields  are  based,  including  cooperation  with  similar  institu- 
tions in  other  countries  so  as  to  secure  international  uniformity.  This 
includes  the  intercomparison  of  standards  and  extensive  research  in 
methods  of  measurement  and  the  development  and  improvement  of 
subsidiary  and  derived  standards.  These  standards  are  utilized  and 
the  results  of  the  researches  are  immediately  applied  in  the  testing  of 
reference  standards  and  instrmnents  for  manufacturers,  testing 
laboratories,  universities,  research  institutions,  electric  utilities,  util- 
itv  commissions,  engineering  and  other  interests,  and  various  agencies 
or  the  Government. 

The  testing  of  electrical  instruments  and  apparatus  is  of  two  main 
classes.  First,  there  is  the  standardization  of  reference  standards 
and  precision  instruments  for  manufacturing  and  other  institutions 
which  themselves  make  or  standardize  instruments  for  commercial 
use  or  which  conduct  research  work.  It  is  through  the  work  of  such 
institutions  that  the  measurements  made  in  practice  are  referred 
back  to  the  standards  of  the  Bureau.  Second,  a  limited  amount  of 
testing  of  commercial  electrical  measuring  instruments,  radio  and 
photometric  apparatus,  magnetic  materials,  etc.,  is  done,  chiefly  for 
the  purpose  of  keeping  the  Bureau  in  touch  with  the  needs  of  the 
industries,  of  developing  methods,  and  of  improving  types.  The 
greater  portion  of  this  testing  is  done  for  the  Government  services, 
both  for  obtaining  information  to  be  used  in  formulating  specifica- 
tions, and  for  the  testing  of  ^amples  of  deliveries  of  materials  pur- 
chased upon  specifications. 

The  research  work  has  mainly  to  do  with  methods  of  measurement, 
the  determination  of  the  electric  and  magnetic  properties  of  mate- 
rials, and  the  development  of  those  phases  of  engineering  science  in 
which  measurement  plays  an  important  role.  Electrical,  radio,  and 
illuminating  engineering  interests  are  all  served  by  these  investiga- 
tions. The  Bureau  also  renders  important  service,  both  directly  and 
indirectly^  to  manufacturing  and  other  industries.  Some  of  this 
investigational  work  is  on  the  more  fundamental  aspects  of  the  prin- 
ciples involved,  so  that  the  results  may  be  applicable  to  a  class  of 
problems,  rather  than  being  limited  to  the  one  specific  problem  under 
investigation.  The  work  in  measurement  of  lights  of  different  colors, 
the  correlations  of  magnetic  and  mechanical  properties  of  iron  and 
steel,  and  study  of  galvanometers  are  examples. 

The  research  work  in  radio  communication,  magnetism,  radio 
activity,  and  photometry  is  along  lines  quite  similar  to  that  in  the 
more  purely  electrical  measurements.  Standards  have  been  and  are 
being  developed,  methods  of  measurement  are  being  improved,  and 
important  special  problems  of  significance  to  the  industries  and  in 
a  number  or  cases  of  particular  importance  to  the  Government,  are 
being  investigated.  Specific  examples  of  the  projects  in  hand  during 
the  past  year  are  given  in  the  sections  below. 

Relation  of  the  Electrical  Work  to  the  MUitary  Services. 

Toward  the  end  of  the  fiscal  year  there  was  a  very  great  increase 
in  the  number  of  electrical  investigations  of  a  military  character. 
Most  of  these  investigations  are  made  at  the  request  of  the  War  and 
Navy  Departments,  and  are  in  general  of  a  confidential  character. 
The  special  fund  granted  to  the  Bureau  by  Congress  toward  the  end 
of  the  fiscal  year  for  military  investigations  has  made  it  possible 
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to  add  a  considerable  number  of  scientific  experts  and  assistants  and 
greatly  to  increase  the  work  carried  on.  A  large  portion  of  this 
work  IS  of  direct  and  immediate  military  value,  and  much  of  it  will 
be  of  permanent  scientific  value  apart  from  its  military  usefulness. 

Silver  Voltameter. 

The  final  voltameter  paper  mentioned  in  the  annual  report  of 
last  year  has  now  been  published  as  Scientific  Paper  No.  285.  This 
paper  summarizes  the  Bureau's  investigations  on  the  silver  volta- 
meter, which  is  the  primary  standard  for  the  measurement  of  electric 
current ;  it  also  contains  the  specifications  for  the  voltameter,  which 
the  Bureau  has  proposed  for  mternational  adoption,  and  a  bibliog- 
raphy of  the  subject.  It  has  not  been  possible  during  the  past  year 
to  make  further  progress  toward  the  adoption  of  specifications  by 
international  agreement. 

Standard  Cell  Work. 

Some  further  work  has  been  done  on  the  Weston  normal  cell,  espe- 
cially in  regard  to  the  methods  of  efficientlv  washing  mercurous  sul- 
phate, which  material  is  the  chief  source  of  variation  in  the  cell. 

In  connection  with  an  investigation  relating  to  the  cause  of  the 
cracking  of  Clark  cells  and  the  l^t  method  of  preventing  the  same, 
a  number  of  cells  of  this  type  were  set  up,  blanks  being  employed 
in  which  the  platinum  terminals  of  the  zinc  limbs  were  subjected  to 
the  action  of  zinc  amalgam  before  being  sealed  into  the  cell  wall. 
Although  nearly  a  year  old,  none  of  the  cells  are  cracked.  A  num- 
ber of  portable  unsaturated  Weston  cells  have  been  made,  primarily 
with  a  view  to  insure  to  the  Government  an  adequate  supply  for 
emergency  use. 

Investigation  of  Inductance  Coils. 

The  research  on  the  inductance  and  resistance  of  standard  coils  at 
different  frequencies  has  been  continued.  A  careful  study  has  been 
made  of  the  factors  which  cause  the  inductance  of  a  coil  to  decrease 
and  the  resistance  to  increase  with  increasing  frequency  of  current. 
The  most  important  of  these  are  (1)  electrostatic  capacity  between 
the  windings,  (2)  energy  loss  in  the  insulating  material  caused  by 
dielectric  hysteresis,  (3)  skin  ell'ect  in  the  conductors,  and  (4)  eddy 
currents  in  neighboring  masses  of  metal.  The  effect  of  all  of  these 
can  be  reduced  by  proper  design. 

A  large  number  of  coils  have  been  constructed  and  measurements 
made  to  determine  the  change  of  resistance  and  inductance  with  fre- 
quency. Methods  have  been  devised  for  determining  the  effect  of 
each  of  the  factors  enumerated  above  on  these  coils.  The  experi- 
mental determination  of  the  skin  effect  has  been  found  most  diffi- 
cult. In  order  to  check  the  experimental  values  on  skin  effect  theo- 
retical formulas  are  needed.  At  present  the  only  satisfactory  formu- 
las are  those  which  apply  to  a  straight  wire.  By  means  of  a  new 
method  other  formulas  are  being  developed. 

Study  of  the  Electromagnet  Moving-Coil  Galvanometer. 

The  study  of  the  electromagnet  moving-coil  galvanometer  for 
use  in  r^lternating  current  measurements  has  been  completed  and  the 
results  published.     (See  Scientific  Paper  No.  297.)     These  instru- 
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ments  are  similar  to  the  moving-coil  galvanometer  except  that  use 
is  made  of  the  magnetic  field  of  an  electromagnet  instead  of  the 
field  of  a  permanent  magnet  The  electromagnet  is  excited  from 
a  separate  source  with  alternating  current  of  the  same  frequency 
as  the  current  to  be  detected  or  measured.  A  steady  deflection 
approximately  proportional  to  the  current  is  produced  and  the 
motion  can  be  made  deadbeat  by  use  of  the  proper  external  resist- 
ance. Instruments  with  sensitivities  comparaole  with  those  for  the 
best  moving-coil  galvanometers  for  direct  current  have  been  am- 
structed. 

A.  C.-D.  C.  Comparator. 

Precise  alternating-current  measurements  are  usually  made  with 
an  electrodynamometer  which  is  calibrated  by  reference  to  direct 
current  standards.  An  instrument  has  been  devised  by  means  of 
which  reference  is  made  directly  to  direct  current.  This  consists  of 
an  electrodynamometer  whose  two  fixed  and  two  moving  coils  are 
connected  to  form  a  balanced  Wheatstone  bridge.  Both  the  alternat- 
ing and  the  direct  current  pass  through  the  same  coils  at  the  same 
time  in  such  a  manner  that  there  is  no  resulting  torque  when  the 
effective  values  of  the  curraits  are  equal.  A  comparator  of  this  kind 
has  been  subjected  to  a  variety  of  tests,  and  the  performance  is  such 
as  to  indicate  an  accuracy  better  than  0.01  per  cent.  This  com- 
parator can  be  used  to  measure  currents  up  to  0.2  ampere  directly, 
and,  by  the  use  of  standard  alternating-current  resistances  and  stand- 
ard current  and  potential  transformers,  voltages  and  larger  cur- 
rents can  be  measured. 

Bridge  for  Testing  Precision  Resistance  Standards. 

A  resistance  measuring  bridge,  designated  especially  to  meet  the 
Bureau's  needs  in  the  accurate  comparison  and  testing  of  precision 
resistance  standards,  has  been  constructed  in  the  instrument  shop  and 
laboratory.  It  has  been  thoroughly  tested  and  found  to  be  highly 
satisfactory.  In  its  design  special  attention  was  directed  to  shie1ain|Z 
and  thermostatic  control  of  the  temperature  of  the  containing  ou 
bath  in  order  to  obtain  the  highest  precision  attainable.  Its  large 
range  and  convenience  of  operation  permit  the  comparison  of  re- 
sistance standards  to  be  made  with  a  minimum  expenditure  of  time 
and  energy.  A  publication  is  in  progress  describing  the  bridge  and 
the  methods  used  in  comparing  standards. 

Electrically  Operated  Tuning  Fork  for  Time  Measurements. 

This  device,  which  has  been  in  use  in  meter  testing  for  about  five 
years,  reads  directly  to  0.05  second.  An  electrically  operated  tuning 
fork  having  a  period  of  0.05  second  closes  a  contact  which  controls 
an  electromagnetic  counting  device.  By  using  a  key  in  this  circuit 
the  arrangement  acts  as  a  stop  watch.  Special  care  has  to  be  used  to 
drive  the  fork  at  a  uniform  rate.  This  nas  now  been  accomplished 
by  operating  it  directly  from  a  chronometer  circuit.  With  digfat 
modification  it  has  been  found  feasible  to  use  commercial  "cycle 
counters"  in  place  of  the  special  counters  previously  used.  It  has 
also  been  found  that  the  method  can  be  used  with  a  fork  having  a 
frequency  of  100,  thus  reading  to  0.01  second.  Several  meter-testmg 
laboratories  have  installed  duplicates  of  the  Bureau  apparatus. 


Digitized  by 


Google 


BEPOBT  OF  DIBEGTOB  OF  BUBEAU  OF  STANDABDS.  401 

Instrument  Transformers. 

The  accurate  testing  of  instrument  transformers  is  of  increasing 
importance  on  account  of  their  use  in  measuring  electric  energy, 
especially  where  it  is  sold  in  large  quantities  or  at  high  voltages. 
Some  of  the  State  public  utility  commissions  now  require  the  peri- 
odic testing  of  all  instrument  transformers  used  in  the  sale  of  elec- 
tric ener^.  For  precision  laboratory  work,  the  potentiometer 
method  with  a  vibration  galvanometer  as  detector,  has  oeen  used  for 
several  years.  For  voltage  transformer  testing,  precision  card- 
wound  resistances  have  now  been  installed,  aggregating  600,000 
ohms,  which  enables  direct  measurements  to  be  made  up  to  30,000 
volts.  A  similar  and  equal  resistance  used  as  a  protecting  guard 
wire  eliminates  leakage  and  errors  from  capacity  currents  to  earth. 

A  veiT  considerable  amount  of  assistance  has  been  given  to  some 
of  the  State  commissions  and  to  the  larger  central  stations  and 
manufacturers  of  apparatus  in  equipping  their  laboratories  for  the 
testing  of  instrument  transformers.  In  some  cases  simplified  appa- 
ratus lor  using  the  precision  potentiometer  method  is  bemg  installed, 
and  in  other  cases  methods  devised  at  the  Bureau  for  readier  adap- 
tation to  commercial  use  have  been  used. 

New  Method  of  Testing  Current  Transformers. 

A  new  method  of  testing  current  transformers,  particularly 
adapted  to  central-station  conditions,  has  been  developed,  and  the 
r^ults  are  now  ready  for  publication.  The  same  current  is  passed 
through  the  primaries  of  the  transformer  under  test  and  of  a  stand- 
ard transformer  whose  ratio  and  phase  angle  are  known.  The  sec- 
ondaries are  connected  in  series,  aiding,  and  the  vector  difference 
between  the  secondary  currents  flows  in  an  auxiliary  circuit  and  is 
measured  directly.  Either  a  null  or  a  deflection  method  may  be 
used,  and  the  sensitivity  is  sufficient  to  permit  the  use  of  portable 
instruments. 

Remote  Control  S3rstem  for  Motor  Generators. 

The  somewhat  elaborate  system  of  remote  control  of  the  special 
motor-generator  sets  has  proved  to  be  very  satisfactory,  and  a  de- 
scription of  it  has  been  published  during  the  year.  (See  Scientific 
Paper  No.  291.)  The  system  includes  five  motor-generator  sets,  and 
is  permanently  wired  to  nine  laboratory  rooms,  so  that  by  plugging 
in  a  special  jack  one  may  have  complete  control  of  the  speed  and 
voltages  of  the  set.  The  phase  relation  between  voltages  is  mcluded, 
and  in  some  cases  rheostats  for  the  control  of  auxiliary  direct  current 
and  voltage  also. 

Electrol3rtic  Cleaning  of  Silver. 

At  the  request  of  the  Department  of  Agriculture,  the  Bureau 
undertook  an  investigation  of  the  electrolytic  reduction  of  silver 
sulphide  with  particular  reference  to  household  methods  of  cleaning 
silverware  by  this  process.  This  investigation  has  been  interrupted 
by  more  urgent  work  of  a  militery  character,  but  will  be  resumed  as 
soon  as  possible.  As  an  outgrowth  of  this  work,  a  process  was  dis- 
covered for  preparing  silver  sulphide  in  a  metallic  form, 
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Electrical  Properties  of  Silver  Sulphide. 

Silver  sulphide  may  be  prepared  in  the  form  of  short  wires  and 
thin  strips  like  a  metal.  The  wire,  which  must  be  drawn  hot,  has 
been  found  to  conduct  electricity  like  a  metal  of  high  resistivity  and 
practically  zero  temperature  coefficient  The  strip  of  sulphide  rolled 
at  room  temperature  has  a  large  temperature  coefficient  and  shows 
both  metallic  and  electrolytic  conduction  at  the  same  time.  It  ha^  a 
volt-ampere  curve  characteristic  of  a  pyro-electric  conductor.  The 
resistance  of  these  strips  has  been  examined  with  both  alternating 
and  direct  current  with  the  result  that  the  alternating-current  re- 
sistance was  nearlv  always  found  to  be  higher  than  that  with  the 
direct  current,  and  the  passa^  of  a  small  alternating  current  of  a 
frequency  as  low  as  60  cvcles  increased  temporarily  the  resistance  of 
the  sulphide  while  a  small  direct  current  produced  the  opposite  effect. 
The  results  of  this  investigation  are  now  m  progress. 

Methods  of  Testing  Transformer  Oils. 

In  cooperation  with  a  committee  of  the  American  Society  for 
Testing  Materials,  a  comparative  study  is  being  made  of  disk  and 
sphere  spark  gaps  for  testing  the  dielectric  strength  of  transformer 
oils.  A  carefully  prepared  schedule  of  tests  on  different  gaps  and 
different  spacings  is  bein^  carried  out  in  four  different  laboratories. 
It  is  expected  that  data  will  be  obtained  which  will  permit  results  ob- 
tained on  one  form  of  gap  to  be  interpreted  in  terms  of  other  forms 
of  gaps,  or  possibly  a  uniform  method  of  testing  may  be  agreed 
upon. 

Radio  Service  to  the  Government. 

Cooperative  work  with  other  departments  and  bureaus  of  the  (Gov- 
ernment has  continued  during  tne-  past  year  as  heretofore.  The 
lighthouse  tender  Orchid  and  the  Coast  Survey  steamers  Isis  and 
Surveyor  were  equipped  durine  the  year  with  complete  radio  outfits 
designed  and  constructed  by  the  Bureau  for  the  special  service  re- 
(]|uired.  At  the  request  of  the  Bureau  of  Navigation,  an  investiga- 
tion of  radio  interference  in  the  vicinity  of  Boston  was  made. 

The  Bureau  was  represented  on  the  interdepartmental  committee 
to  consider  new  radio  legislation  and  took  an  active  part  in  the  dis- 
cussion and  drafting  of  the  bill  which  was  presented  -to  the  com- 
mittee for  consideration. 

Additional  men  and  funds  will  enable  the  laboratory  to  expedite 
the  work  on  military  problems  and  to  make  the  laboratory  more 
efficient  in  its  cooperation  with  the  military  departments  of  the  Gov- 
ernment. Radio  signaling  is  playing  an  extremely  important  part 
in  the  war,  and  the  radio  laboratory  staff  is  taking  an  active  part  in 
the  development  and  improvement  of  radio  apparatus  for  military 
purposes  and  is  endeavoring  to  make  the  work  of  the  laboratory  as 
userul  as  possible. 

Fog  Signaling. 

Practical  tests  of  the  radio  fog-signaling  apparatus  and  radio- 
direction  finder  developed  by  the  Bureau  were  made  at  the  Navesink 
Li^t  Station.  These  tests  were  very  successful  and  proved  con- 
clusively that  the  use  of  radio  signaling  for  this  purpose  is  a  vala- 
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able  and  effective  means  of  promoting  safety  at  sea.  A  board  or 
committee  representing  the  Navy  an<r  Commerce  Departments  has 
been  created  for  tiie  purpose  of  considering  and  recommending  mat- 
ters relating  to  the  mmiediate  equipment  of  several  light  stations 
with  fog-signaling  devices.  The  Bureau  will  sdiortly  equip  the 
Navesink  Light  Station  with  a  permanent  installation. 

Radio  Direction  Finder. 

Considerable  testing  and  designing  has  been  done  during  the  past 
year  in  connection  with  the  direction-finding  apparatus  with  the  view 
of  improving  its  usefulness  and  adapting  it  to  various  practical  pur- 
poses, particularly  those  of  military  importance.  A  large  number  of 
equipments  have  been  manufactured  and  put  into  actual  use. 

Radio  Instruments  and  Measurements. 

In  connection  with  the  testing  of  radio  instruments  and  equip- 
ment, studies  have  been  made  of  the  methods  of  measurement  at 
radio  frequencies.  These  studies  continue  in  progress,  and  include 
measurements  of  wave  length,  inductance,  capacity,  resistance,  and 
current  over  wide  ranges  at  radio  frequencies.  In  order  to  describe 
the  radio  work  of  the  Bureau  and  to  present  general  information 
on  radio  measurements,  a  circular  on  the  subject  is  in  preparation. 
In  this  publication  and  its  subsequent  revisions  it  is  planned  to  give 
accurate  and  useful  information  on  radio  instnmients  for  the  benefit 
of  Government  officers,  engineers,  manufacturers,  and  operators. 
Its  scope  and  CTade  of  presentation  are  intermediate  between  ele- 
mentary books  for  amateurs  and  the  more  elaborate  treatises  on  radio 
theory  and  practice.  It  includes  descriptions  of  instruments  and 
methods  of  measurement,  collections  of  useful  formulas  and  data, 
a  development  of  the  essential  theory  of  high-frequency  measure- 
ments from  simple  but  precise  low-frequency  theory,  the  use  of  re- 
actance curves  in  the  rapid  solution  of  problems,  and  a  statement 
of  the  radio  work  of  the  Bureau. 

Radio  Testing. 

An  unusually  large  amount  of  radio  testing  and  calibration  work 
has  been  done  during  the  past  year  for  the  Government  departments, 
for  commercial  concerns,  and  for  amateurs.  The  facilities  of  the 
radio  laboratory  have  been  improved  as  rapidly  as  possible  to  meet 
the  increasing  demand  for  radio-frequencv  measurements,  and  ar- 
rangements are  being  made  to  improve  still  further  the  methods  of 
testmg  in  order  that  such  work  may  be  done  with  greater  efficiency 
and  rapidity.  Standardization  and  accurate  testing  become  more 
and  more  necessary  and  important  as  the  art  of  radio  communica- 
tion progresses,  and  as  new  devices  appear  new  methods  of  testing 
must  be  developed. 

Magnetic  Uniformity  of  Straight  Bars. 

The  effect  of  nonuniformity  in  a  specimen  on  the  accuracy  of 
magnetic  measurements  has  been  studied  and  a  method  has  been 
developed  for  the  determination  of  the  degree  of  magnetic  uni- 
formity of  straight  bars.  (See  Scientific  Paper  No.  295.)  A  large 
number  of  bars  have  been  examined  for  magnetic  uniformity,  and 
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it  has  been  found  that  only  a  very  few  are  satisfactory  for  use  as 
standards.  The  bars  which  have  been  found  to  be  satisxactory  have 
been  carefully  standardized  and  are  used  for  calibration  and  com- 
parison work. 

Development  of  a  New  Permeamctcr. 

A  new  permeameter  has  been  developed  which  makes  possible  the 
rapid  determination  of  normal  induction  and  hysteresis  on  a  single 
specimen.  (See  Scientific  Paper  No.  306.)  This  permeameter 
utilizes  the  principle  of  the  magnetic  potentiometer.  The  mag- 
netizing force  is  read  in  terms  of  the  magnetic  potential  between  the 
ends  of  the  bar  by  means  of  the  deflection  of  a  ballistic  galvanometer 
connected  to  an  air  coil  upon  reversal  of  the  magnetizing  current. 
The  induction  is  determined  in  the  usual  way  by  means  of  a  test  coil 
surrounding  the  specimen.  The  apparatus  is  accurate  within  6  per 
cent  of  the  ma^etizing  force  necessary  to  produce  a  ^ven  induction. 
This  accuracy  is  sufficient  for  most  work  on  commercial  materials. 

Calibration  of  Bismuth  Spirals. 

A  method  has  been  developed  for  the  calibration  of  bismuth 
spirals.  This  consists  of  an  electromagnet  with  means  of  inserting 
either  a  standard  test  coil  or  a  bismuth  spiral  in  the  magnetic  field 
between  its  poles.  The  strength  of  field  is  determined  by  a  ballistic 
galvanometer  deflection  when  the  standard  coU  is  withdrawn  from 
the  field. 

Study  of  the  Magnetic  Susceptibility  of  Feebly  Magnetic  Substances. 

A  method  is  being  developed  for  the  determination  of  the  mag- 
netic susceptibility  of  feebly  magnetic  substances.  The  suscepti- 
bility will  be  determined  by  measuring,  by  means  of  a  sensitive 
balance,  the  pull  exerted  on  a  sample  of  standard  form  due  to  cur- 
rent in  a  solenoid  surrounding  it. 

Magnetic  Analysis. 

Magnetic  analysis  consists  of  the  determination  of  one  or  more 
of  the  magnetic  properties  of  steel  which  may  be  taken  as  criteria  of 
its  mechanical  properties.  The  methods  of  magnetic  analysis  may 
be  applied  to  the  raw  material  or  to  the  manufactured  product  at 
any  stage  of  its  manufacture,  provided  the  test  specimen  is  of  suit- 
able form.  Even  objects  whose  forms  do  not  permit  of  accurate 
magnetic  measurements  may  permit  of  comparative  determinations 
which,  by  comparison  with  a  standard,  will  serve  as  a  basis  for  judg- 
ing their  quanty.  The  magnetic  properties  that  may  be  used  are 
normal  induction,  one  or  more  points  on  the  hysteresis  loop,  such  as 
residual  induction  or  coercive  force,  energy  loss  due  to  rotary  hy- 
steresis, and  magnetic  leakage  under  standard  conditions.  .  In  a  gen- 
eral investigation  on  a  particular  class  of  steel,  as  many  of  these 
quantities  as  possible  are  determined  for  a  series  of  diflferent  heat 
or  mechanical  treatments,  together  with  the  corresponding  mechan- 
ical properties,  such  as  hardness,  proportional  limit,  ductility,  ulti- 
mate strength,  etc. 

Magnetic  analysis  is  still  in  the  investigational  stage,  but  consid- 
erable progress  has  already  been  made.    The  one-to-one  correspond- 


Digitized  by 


Google 


EBPOBT  OF  DIBEOTOB  OF  BtJBEAtT  OF  StAKDABDB.  405 

ence  between  the  magnetic  and  mechanical  properties  has  been  es- 
tablished and  a  number  of  special  cases  have  been  investigated.  In 
particular  cases  a  single  magnetic  value  may  be  sufficient  as  an  index 
of  the  mechanical  properties.  If  more  information  is  desired,  it  may 
be  necessary  to  make  more  complete  determinations.  For  example, 
it  has  been  found  that  the  coercive  force  is  a  good  index  of  hardness. 
For  steel  of  a  given  chemical  composition,  the  harder  piece  gives 
a  higher  coercive  force.  In  addition,  it  may  be  possible  to  judge  of 
the  internal  stress  from  the  shape  of  the  normal  induction  curve.  In 
the  course  of  the  general  investigation  on  mametic  analysis,  a  num- 
ber of  special  cases  have  been  studied,  including  the  following: 

Oiie  Per  Cent  Carbon  Steel. — ^The  investigation  on  1  per  cent  car- 
bon steel  has  been  finished.  The  complete  results  will  be  presented  in 
a  paper  now  in  course  of  preparation.    A  series  of  sample  bars  were 

given  different  heat  treatments  and  complete  normal  induction  and 
ysteresis  measurements  made  in  the  Fahy  permeameter  and  after- 
wards the  mechanical  properties  were  determined.  Any  difference 
in  mechanical  properties  was  invariably  accompanied  by  a  corre- 
sponding difference  in  magnetic  properties. 

Steel  Bails. — ^The  investigation  on  steel  rails  has  been  made  by 
means  of  a  permeameter  specially  designed  for  the  purpose  and  ex- 
ploration apparatus  consisting  of  a  motor-driven  magnetizing  sole- 
noid which  moves  along  the  rail  at  a  constant  rate  and  carries  test 
coils  for  determining  leakage.  A  photographic  record  is  made  of 
deflections  of  the  galvanometer  connected  to  test  coUs.  Any  devia- 
tion from  a  straight  line  in  this  record  indicates  a  nonhomogeneity 
in  the  rail.  By  means  of  this  exploration  apparatus  records  have 
been  obtained  clearly  showing  the  strain  effects  due  to  gagging,  or 
cold  straightening,  commonly  applied  to  rails.  By  means  of  the 
permeameter  it  was  possible  to  distinguish  between  rails  cooled  in 
summer  and  rails  cooled  in  winter,  and  therefore  likely  to  be  in  a 
state  of  mechanical  strain. 

BaU'Bearing  Baces. — An  investigation  has  been  started  for  the 
development  of  a  shop  method  for  testing  the  hardness  of  finished 
ball-bearing  races.  Measurements  of  coercive  force  have  been  made 
by  means  of  an  electromagnet  with  special  pole  pieces  and  suitable 
test  coils  connected  to  a  ballistic  galvanometer.  It  has  been  found 
that  the  coercive  force  is  a  good  index  of  the  hardness  of  the  ring. 
Experiments  are  also  being  made  on  the  measurement  of  rotary 
hysteresis.  This  is  found  by  measuring  the  torque  on  a  ring  when 
placed  in  a  rotating  magnetic  field.  The  torque  is  proportional  to 
the  energy  loss  of  rotary  hysteresis  and  increases  with  me  hardness 
of  the  ring. 

Small  Tools. — An  apparatus  has  been  built  especially  adapted  to 
the  making  of  magnetic  measurements  on  small  tools,  such  as  drills, 
taps,  reamers,  gravers,  etc.  Several  sets  of  measurements  of  co- 
ercive force  have  been  made  on  drills,  reamers,  milling  tools,  and  the 
like,  and  it  has  been  found  that  the  coercive  force  gives  a  good  in- 
dication of  mechanical  performance  and  uniformity  of  product. 

Steel  Cables. — ^An  extended  investigation  is  planned  on  steel  hoist- 
ing cables.  It  is  proposed  to  study  the  effects  of  various  factors 
which  may  reduce  the  "  factor  of  safety  "  of  a  cable  and  develop,  if 
possible,  a  method  for  determining  this  reduction  of  the  factor  of 
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safety.   It  is  also  hoped  to  be  able  to  develop  a  method  of  judging  the 
quality  of  a  new  cable. 

Repealed  Stress. — A  study  is  being  made  of  the  effect  of  repeated 
stress  on  the  magnetic  properties  of  steel.  The  stress  is  applied  by 
means  of  an  electromagnet  device  similar  to  an  electrically  driven 
tuninff  fork.  The  bars  are  removed  from  the  apparatus  at  mteryals 
and  determinations  made  of  normal  induction,  residual  induction, 
and  coercive  force.  It  is  hoped  in  this  way  to  be  able  to  follow  the 
course  of  progressive  failure  and  that  this  may  prove  to  be  a  useful 
method  for  checking  design. 

Magnetic  Compass  Investigation. 

At  the  request  of  the  compass  division  of  the  Naval  Observatory, 
the  joint  Army  and  Navy  Board  on  Specifications  and  the  Shipping 
Board^  an  investigation  has  been  begun  on  magnetic  compasses.  The 
investigation  is  for  the  purpose  of  developing  a  standard  method  of 
testing  compasses  and  tne  preparation  of  specifications  for  the  pur- 
chase of  compasses  by  the  Government.  A  special  form  of  mag- 
netometer has  been  devised  for  the  determination  of  ma^etic  mo- 
ment and  a  rotation  test  for  pivot  friction  is  bemff  investigated.  It 
is  expected  that  several  thousand  compasses  will  be  tested  in  the 
course  of  the  next  year. 

Increase  in  the  Bureau's  Stock  of  Radium. 

A  49-milligram  tube  of  radium  which  was  loaned  by  the  Bureau 
of  Mines  has  been  of  sreat  assistance  in  the  routine  testing  during 
the  year  as  well  as  in  the  study  of  the  methods  of  testing.  This  tube 
and  a  second  tube  containing  about  91  milligrams  of  radium  have 
been  permanently  transferred  by  the  Bureau  of  Mines  to  the  Bureau 
of  Standards,  and  constitute  a  very  valuable  addition  to  the  Bureau's 
equipment  for  radio-activity  measurements.  The  radium  contained 
in  these  two  tubes  has  a  market  value  of  about  $14,000. 

Radium  Emanation. 

The  study  of  apparatus  for  impregnating  water  with  radium  emana- 
tion has  been  continued,  and  tne  radium  emanation  contents  of  a 
few  therapeutic  solutions  have  been  determined.  Badium  solutions 
to  serve  as  standards  in  the  measurement  of  radium  emanation  have 
been  supplied  to  scientific  investigators  desiring  them. 

Raditmi  Liuninous  Preparations. 

Owing  to  the  fact  that  the  luminescence  of  radium  luminous  prep- 
arations persists  for  months  or  years  and  is  not  dependent  upon  a 
previous  exposure  to  light,  such  preparations  are  or  great  value  in 
the  illumination  of  signs  and  dials  tnat  have  to  be  read  in  the  dark. 
They  are  largely  used  on  instruments  employed  in  aviation  and  for 
other  military  uses. 

The  Bureau  began  the  investigation  of  these  preparations  during 
the  year,  and  now  has  under  study  50  specimens  obtained  from  va- 
rious sources.  A  photometer  for  the  measurement  of  the  brightness 
of  these  preparations  has  been  constructed  and  described,  and  appa- 
ratus for  the  measurement  of  the  material  after  it  has  been  applied 
and  for  the  routine  testing  of  prepared  dials  is  being  designed. 
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The  manufacturers  and  users  of  these  materials  are  cooperating 
with  the  Bureau  in  this  work.  Conferences  concerning  the  military 
use  of  these  materials  have  been  had  with  members  of  the  Aviation 
Corps  and  of  the  French  Scientific  Commission.  Preliminary  re- 
ports of  the  work  have  been  furnished  on  reauest  to  the  National 
Advisory  Council  for  Aeronautics  and  to  the  Signal  Corps. 

Radium  Testing. 

The  amount  of  radium  measured  during  the  year  was  about  60  per 
cent  greater  than  that  measured  last  jear.  It  amounted  to  a  little 
over  6.6  ^ams,  which,  at  $100  per  milligram,  is  worth  about  $660,000. 
This  radium  was  contained  m  288  preparations,  submitted  by  2^ 
individuals  or  firms,  and  was  distributed  to  over  79  individuals  and 
institutions.  Of  these  preparations,  1  was  for  Porto  Rico,  2  for  the 
Philippine  Islands,  6  for  Argentina,  18  for  Spain,  10  for  Bussia,  and 
2  for  Japan.  A  number  ox  the  preparations  were  shii>ped  to  dis- 
tributing companies;  in  such  cases  tne  Bureau  has  no  information 
regardij^  the  ultimate  destination  of  the  material. 

X-Ray  Testing. 

The  Bureau  is  installing  an  equipment  for  X-ray  testing,  and  it 
is  expected  that  this  testing  wiU  be  under  way  by  August,  1917. 
The  Bureau  has  been  requested  from  time  to  time,  for  the  past  several 
years,  to  undertake  such  work,  but  until  now  it  has  been  unable  to 
do  so  on  account  of  a  lack  of  funds.  The  work  will  include  not  only 
the  testing  of  apparatus  and  materials  employed  in  the  suraical  and 
therapeutic  appbcations  of  X-rays,  but  also  the  use  of  X-rays  in 
various  other  problems  of  military  value. 

Improved  Methods  of  Measurement  in  Photometry. 

In  continuation  of  the  work  in  this  line  reported  last  year,  atten- 
tion has  been  given  to  the  further  development  of  methods  of 
measurement  applicable  to  the  new  types  of  electric  lamps  which 
are  coming  into  very  extensive  use. 

Little  new  experimental  work  has  been  done  in  the  past  year  on 
account  of  the  difficulties  arising  from  the  fact  that  these  lamps 
jdve  light  differing  in  color  from  that  of  the  standards.  However, 
uie  methods  of  meeting  these  difficulties  and  of  correction  for  the 
peculiarities  of  vision  of  the  individual  observer  have  been  tried 
out  in  a  considerable  variety  of  practical  problems.  This  experience 
has  confirmed  the  conclusion  that  the  flicker  photometer,  usea  under 
proper  conditions,  provides  a  fairly  satisfactory  means  of  measur- 
ing lights  of  every  color.  Consequently,  the  Bureau  has  submitted 
to  the  Uluminatinff  Engineering  Society  a  proposal  to  adopt  the 
flicker  method  as  the  standard  one  for  measuring  the  brightness  of 
all  lights  which  differ  in  color  from  the  fundamental  standards. 
A  considerable  part  of  the  work  on  which  this  proposal  is  based 
has  been  published  in  Scientific  Paper  No.  299. 

In  rating  and  testing  ordinary  incandescent  lamps,  it  has  been 
customary  to  measure  only  the  mean  horizontal  canolepower,  which 
is  obtained  by  rotating  tne  lamps  while  they  are  being  measured. 
This  procedure  can  not  be  used  with  the  new  gas-filled  lamps,  be- 
cause the  rotation  changes  the  convection  currents  in  the  gas  and 
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consequently  affects  the  candlepower.  Moreover,  these  lamps  have 
filaments  oi  irregular  form,  and  the  horizontal  candlepower  does 
not  bear  any  definite  relation  to  the  total  amount  of  light  produced. 
Consequently,  the  only  instrument  suitable  for  measuring  these 
lamps  is  the  integrating  sphere,  which  shows  by  one  measurement 
the  total  amount  of  light  sent  out  by  a  lamp  in  all  directions.  The 
90-inch  reinforced  concrete  sphere  built  at  the  Bureau  has  proved 
very  satisfactory.  During  the  year  attention  has  been  given  to  the 
conditions  of  operation  which  may  affect  such  measurements,  and 
a  paper  incorporating  the  results,  together  with  a  description  of  this 
sphere,  has  beien  nearly  ccwnpleted. 

Spheres  have  come  into  re^lar  use  in  many  lamp  factories,  and 
one  of  the  great  practical  difficulties  has  been  to  ootain  a  strictly 
colorless  material  tor  coating  the  inner  surface.  Much  time  has  been 
spent  in  testing  commercial  paints  and  experimental  mixtures  for 
this  purpose;  <Eis  work  is  not  yet  completed,  but  the  use  of  barium 
sulphate  with  a  cellulose  binder  maoe  up  in  proper  proportions 
promises  to  be  a  solution  for  the  difficulty. 

In  connection  with  the  above  investigation,  manv  measurements 
of  the  reflection  factor  of  materials  have  been  made,  and  for  such 
measurements  new  methods  have  been  devised  which  it  is  hoped  can 
be  developed  further  durinc  the  coming  year. 

By  usinff  the  flicker  method  to  overcome  the  difficulties  of  color, 
and  the  sphere  for  comparison  of  spherical  candlepowers  of  vacuum 
and  ^as-fflled  standards,  sets  of  secondary  standaras  of  the  gas-filled 
type  nave  been  established  and  the  candlepowers  repeatedly  checked 
by  independent  comparison  with  the  Bureau's  standards  of  hori- 
zontal candlepower.  The  performance  of  these  gas-filled  standards 
has  so  far  been  very  good,  and  similar  standards  have  been  furni^ed 
to  a  number  of  other  laboratories  and  to  lamp  factories. 

Life  Testing  of  Gas-Filled  Lamps. 

The  life  testing  of  gas-fiUed  lamps  was  begim  during  the  year. 
These  lamps  have  peculiarities  which  necessitate  special  methods  in 
the  life  test  as  well  as  in  the  measurement  of  candlepower.  Vacuum 
lamps  are  usually  tested  at  voltages  considerably  higher  than  normal, 
thus  shortening  their  actual  life  in  order  to  get  results  more  quickly 
and  to  reduce  the  cost  of  the  testing.  The  proportion  in  which  the 
life  is  reduced  by  a  given  increase  of  efficiency  has  been  carefully 
determined,  so  that  the  normal  life  can  be  quite  accurately  computed 
from  such  "  forced  tests."  In  the  case  of  tne  gas-filled  lamps,  how- 
ever, this  method  can  not  be  used  because  at  the  Mgher  temperature 
the  filaments  are  likely  to  sag  and  open  up  the  spirals  in  which  they 
are  formed.  This  lowers  the  temperature  and,  consequently,  the  lamp 
operates  at  lower  efficiency  and  has  a  life  very  different  from  what 
it  would  have  if  the  filament  retained  its  normal  shape.  It  is  there- 
fore necessary  to  life  test  these  lamps  at  their  normal  operating 
efficiency,  although  this  makes  the  test  extend  over  a  long  time. 

Investigation  on  Flames  and  Gas  Mantle  Lamps. 

A  large  amount  of  work  has  been  done  on  gas  lamps.  The  photo- 
metric methods  developed  for  the  electric  lamps  are  applicable  also 
to  gas  lamps;  the  difficulties  to  be  met  are  not  in  the  mere  measure- 
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ment  of  the  light  produced,  but  rather  in  the  adjustment  and  per- 
formance of  the  lamps  themselves.  Economic  conditions  are  forc- 
ing a  change  in  the  (]|uality  of  gas  supplied  in  most  American  cities, 
and  the  proper  readjustment  of  standards  of  quality  is  an  urgent 
problem  which  can  not  be  solved  without  knowledge  of  the  effi- 
ciency with  which  different  ^ases  can  be  used.  As  a  part  of  a  gen- 
eral mvestigation  of  this  subject  by  the  public  utility  staff  of  the 
Bureau,  an  extensive  study  has  been  made  of  the  effects  of  variation 
of  heating  value  and  composition  of  gas  on  the  candlepower  and 
efficient  of  mantle  lamps  at  various  pressures  and  rates  oi  consump- 
tion. The  results  of  this  investigation  are  now  in  course  of  prepara- 
tion for  publication. 

In  order  to  compare  measurements  made  on  mantle  lamps  at  dif- 
ferent times  and  places,  it  is  necessary  to  know  the  effects  of  atmos- 
pheric conditions  on  the  candlepower ;  these  effects  have  been  deter- 
mined, and  the  results  together  with  similar  determinations  on  some 
flame  lamps  have  been  incorporated  in  a  scientific  paper  which  is 
nearly  ready  for  publication.  A  comparison  of  the  results  obtained 
by  the  Bureau  on  the  pentane  lamp  with  those  obtained  in  England 
has  shown  that  the  outstanding  differences  with  regard  to  correction 
factors  are  undoubtedly  due  to  the  existence  of  a  temperature  coeffi- 
cient, which  is,  however,  small  as  suggested  in  previous  papers  of 
the  Bureau. 

Tests  of  Miscellaneous  lUuminants. 

As  an  outcome  of  the  tests  made  last  year  on  self-lighting  emer- 
gency lights  for  life  buoys,  the  Steamboat-Inspection  Service  adopted 
new  specifications  for  such  lights,  and  this  Bureau  has  been  called 
upon  to  test  a  number  of  them  to  determine  whether  they  fulfilled 
those  specifications. 

A  number  of  experimental  searchlights  intended  for  use  on  air- 
planes were  tested  for  the  Navy  Department,  and  suggestions  were 
made  regarding  the  construction  and  operation  of  special  lamps  for 
such  lights. 

A  comparative  test  of  12  types  of  hand  lanterns  for  the  United 
States  Coast  Guard  was  maae  as  a  basis  for  specifications,  which 
were  drawn  up  to  cover  the  purchase  of  lanterns  by  the  service. 

Measurements  were  made  on  a  large  number  of  street-series  lamps 
from  various  municipal  li^htin^  plants,  to  obtain  information  on  the 
performance  in  actual  service  of  the  newer  types  of  lamps. 

Measurements  have  also  been  made  on  all  the  common  sizes  of 
street-series  lamps  to  determine  the  variation  of  candlepower  with 
current;  in  these  measurements  lamps  from  several  different  factories 
have  been  included. 

Inspection  and  Life-Test  of  Lamps  for  the  Government. 

During  the  year  there  were  inspected  for  the  various  Government 
departments  nearly  two  million  lamps;  of  these  about  five  hundred 
tliousand  were  carbon.  Rejections  on  account  of  various  defects  were 
unusually  large,  amounting  to  about  10  per  cent  of  the  tungsten  and 
to  about  25  per  cent  of  the  carbon.  Sample  lamps  amounting  to  2.451 
(2,076  tungsten  and  875  carbon)  were  life  tested.  In  comparison 
wiih  recent  years  the  results  of  the  tests  for  the  year  show,  in  respect 
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to  both  carbon  and  tungsten  lamps,  a  depreciation  in  quality,  not  only 
in  life,  but  also  in  the  mechanical  features  of  the  lamps.  This  depre- 
ciation is  attributed  by  the  manufacturers  to  the  unusual  condition 
of  increased  production,  shortage  of  competent  labor,  difficulty  in 
obtaining  satisfactory  raw  materials,  etc. 

Bealizmg  that  these  conditions  were  beyond  the  control  of  the 
manufacturers,  the  Government  lowered  the  efficiency  requirements 
of  the  spe^cation  in  order  that  the  manufacturers  might  be  able  to 
meet  them. 

Electrical  Testing. 

Instruments. — ^Tests  of  electrical  instruments  for  the  public  during 
the  year  included  the  following:  Four  voltmeters,  2  ammeters,  14 
wattmeters,  11  watthour  meters,  11  voltage  transformers,  22  current 
transformers,  1  inductance  coil,  8  condensers,  8  wave  meters,  17  dec- 
remeters.  1  buzzer,  7  air  condensers,  49  mica  condensers,  78  resistance 
standards,  1  resistance  box,  9  resistance  bridges,  3  potentiometers, 
69  standard  cells,  60  incandescent  lamps  fife  tested,  44  incandescent 
standards  furnished,  41  incandescent  standards  tested,  one  portable 
photometer,  6  pentane  lamps,  16  street-series  lami)s,  3  gas  mantle 
lamps,  4  lamps  for  certain  colors  of  lig^ht,  77  spherical-candlepower 
standards*  1  diffusing  globe,  and  2  lighting  fixtures. 

Tests  01  electrical  mstruments  made  for  the  Government  during  the 
year  included  the  following:  Eleven  voltmeters,  17  ammeters,  2  watt- 
meters, 6  watthour  meters,  2  voltage  transformers,  13  current  trans- 
formers, 93  dry  cells,  60  electrical  fans,  99  inductance  coils,  9  con- 
densers, 14  decremeters,  1  resistance  bridce,  2 .  potentiometers,  68 
standard  cells,  2  air  condensers,  6  mica  condensers,  66  airplane  com- 
passes, 489,821  carbon  lamps  inspected,  1,292,223  tungsten  lamps 
inspected,  2,461  incandescent  lamps  life  tested,  14  incandescent  stand- 
ardis  furnished,  30  incandescent  standards  tested,  48  reflectors,  8 
searchlight  reflectors,  9  life-buoy  lights,  2  portable  photometers, 
6  electrical  standard  lamps,  and  2  acetylene  standard  lamps. 

Materials. — ^Materials  tested  for  the  public  during  the  year,  involv- 
ing electrical  measurements,  included  the  following:  Seventy  con- 
ductivity samples,  14  inductance  tests,  21  iron  samples  for  normal 
induction,  4  hysteresis  samples,  26  core-loss  samples,  3  miscellaneous 
magnetism  tests,  198  tubes  oi  radium,  3  emanation  specimens,  1 
standard  radium  solution,  6  activators,  2  radio-active  waters,  60 
luminous  materials,  3  X-ray  tests  of  powders. 

Materials  tested  for  the  Government  during  the  past  year,  involv- 
ing electrical  measurements,  included  the  following:  Fifty  trans- 
former oils,  276  rubber  gloves,  31  samples  of  insulating  tape,  11  iMit- 
terjr  renewals,  11  fuses,  23  miscellaneous  insulation  tests,  460  conduc- 
tivity samples,  10  inductance  tests,  2  hysteresis  samples,  1  core-loss 
sample,  10  permanent  magnets,  26  tubes  of  radium,  17  samples  of 
kerosene  oil,  and  one  sample  of  signal  oil. 

Information  Furnished  on  Electrical  Subjects. 

A  large  part  of  the  work  connected  with  the  various  investigations 
and  tests  consists  of  correspondence,  in  which  scientific  and  tedmiod 
information  is  furnished  by  the  Bureau.  Information  is  also  fre- 
quently furnished  as  a  result  of  particular  requests.    Assistance  and 
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advice  have  thus  been  rendered  on  electrical  subjects  to  a  number  of 
Government  departments,  to  various  scientific  institutions,  manufac- 
turers, public  utilities,  universities,  and  engineers. 

The  Bureau  cooperated  with  various  electrical  engineering,  tech- 
nical and  scientific  societies,  and  is  represented  on  many  oi  their 
technical  committees,  particularly  where  electrical  standardization 
is  involved,  such,  for  example,  as  the  American  Institute  of  Electrical 
En^neers,  the  American  Society  for  Testing  Materials,  and  similar 
bodies. 

Assistance  has  been  rendered  the  Post  Office  Department  and  the 
Department  of  Justice  in  several  legal  cases,  involving  questions  of 
physics  and  engineering,  and  in  which  fraud  was  charged.  Some- 
times the  cases  lead  to  ordinary  court  processes,  and  sometimes  to 
postal  fraud-order  procedures.  In  some  cases  a  considerable  amount 
of  work  was  involved  in  investigating  the  various  technical  factors 
involved. 

Tables  and  other  data  were  furnished  for  a  new  reprint  of  the 
Smithsonian  physical  tables.  An  elaborate  handbook  on  electrical 
wire  was  reviewed  and  corrected  for  a  large  commercial  company. 
Information  was  furnished  on  the  available  sets  of  tables  for  mathe- 
matical calculations.  As  a  result  of  a  request  from  the  War  Depart- 
ment, the  Signal  Corps  copper-wire  specifications  were  carefully 
studied  and  information  supplied  with  a  view  to  harmonizing  them 
with  commercial  conditions. 

There  has  been  a  marked  increase  during  the  past  year  in  the  num- 
ber of  requests  for  specifications  and  detafled  information  on  tlie  set- 
ting up  of  standard  cells.  Many  users  of  cells  have  been  faced  witii 
the  necessity  of  making  their  own  cells  because  of  the  increased  de- 
mand and  a  shortage  in  the  supply. 

New  Fee  Circular. 

The  seventh  edition  of  Circular  No.  6,  Fees  for  Electric,  Magnetic, 
and  Photometric  Testing,  has  been  prepared  and  issued.  The  prin- 
cipal new  features  of  the  edition  are  a  rearrangement  of  the  instru- 
ment schedules^'  the  addition  of  considerable  explanatory  matter  re- 
garding the  testing  of  instruments,  meters,  transformers,  and  resist- 
ance apparatus;  and  the  provision  of  a  separate  section  for  radio 
apparatus. 

Publications  on  Electric  Units  and  Standards. 

Two  publications  have  been  issued  on  the  general  subject  of  the 
fundamental  electric  and  magnetic  units  and  standards.  The  avail- 
able information  on  this  subject  has  hitherto  been  scattered  over  an 
extensive  literature.^  Circular  No.  60,  Electric  Units  and  Standards, 
gives  a  comprehensive  and  up-to-date  treatihent  of  the  various  units 
and  the  standards  by  means  of  which  the  units  are  maintained.  This 
compendium  will  be  of  use  to  teachers  and  students,  to  testing  labo- 
ratories, and  to  electrical  engineers.  It  takes  the  place  of  certain 
previous  pijblications  of  the  Bureau  dealing  with  special  aspects  of 
the  subject.  It  includes  a  history  of  the  units  and  the  evolution  of 
the  demiitions  upon  which  the  laws  on  electrical  standards  are  based. 
The  present  status  of  the  fundamental  electrical  standards  is  de- 
scribed, and  the  laws  on  electrical  units  in  the  various  countries  of  the 
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world  are  given.  The  laws  of  the  different  countries  are  in  substan- 
tial agreement,  and  the  various  national  bureaus  of  standards  co- 
operate in  maintaining  the  fundamental  standards.  The  circular 
gives  conversion  factors,  by  means  of  which  measurements  may  be 
expressed  in  any  desired  unit,  and  also  gives  a  selected  bibliography 
of  previous  writings  on  electrical  and  magnetic  units  and  standards. 
In  connection  with  the  preparation  of  this  circular,  a  critical  study 
was  made  of  the  various  systems  of  units  which  have  been  proposed 
from  time  to  time  as  havmg  noteworthy  advantages  over  the  com- 
monly used  system.  The  results  of  this  study  were  published  in 
Scientific  Paper  No.  292,  International  System  of  Electric  Units  and 
Standards.  Diverse  units  are  used  to  some  extent  at  the  present  time, 
and  are  a  source  of  confusion  to  the  student  and  to  the  engineer.  As 
a  result  of  comparing  all  of  these  systems^  it  appears  doubtful 
whether  any  of  the  proposed  systems  of  electrical  units  is  materially 
superior  even  in  its  theoretical  aspects  to  the  international  system  of 
units  in  general  use,  and  it  is  concluded  that  there  would  be  no  com- 
pensating advantages  to  justify  the  trouble  and  confusion  which 
would  attend  a  change  of  units. 

Public  Utility  Investigations. 

A  large  and  important  field  of  work,  including  more  of  engineer- 
ing and  field  work  than  most  of  the  electrical  work  so  far  desci^bed, 
is  concerned  with  the  various  public  utilities,  particularly  the  electric 
light  and  power,  gas,  street  railway,  and  telephone  companies.  The 
work  includes  (1)  scientific  and  en^eering  research,  (2)  the  study 
of  public-relations  questions,  (3)  me  preparations  of  specifications 
regarding  the  quality  of  public-utility  service,  (4)  methoos  of  testing 
and  inspection  employed  by  municipalities  and  commissions,  (5) 
safety  rules  for  use  by  the  utility  companies  to  safeguard  their  em- 
ployees and  the  public,  and  (6)  the  collection  and  distribution  of  in- 
formation by  published  papers  and  through  correspondence. 

This  work  is  a  natural  outgrowtii  of  the  research  and  testing  work 
done  by  the  Bureau  of  Standards  for  the  public-utility  companies 
for  several  years.  The  testing  of  electrical  instruments  and  meters, 
of  gas  lamps  and  the  standard  employed  in  measuring  the  candle- 
power  and  heating  value  of  gas,  the  life  testing  of  electric  lamps,  the 
testing  of  instruments  used  in  telephone  work,  research  on  electrolysis 
mitigation^  and  similar  investigations  and  tests  connected  with  the 
public  utilities  have  all  involved  to  a  greater  or  less  degree  questicms 
of  standards  of  service  in  the  various  public  utilities  and  hence  the 
Bureau  gradually  accumulated  a  considerable  amount  of  information 
on  these  questions.  Such  information  on  several  phases  of  the  work 
has  been  collected  and  published  from  time  to  time,  and  other  publi- 
cations are  in  preparation.  The  work  in  recent  years  has  been  consid- 
erably enlarged  tnrough  special  appropriations  for  this  purpose. 

Gas  Service  Rules. 

During  the  past  year  the  usual  amount  of  work  in  correspondence 
and  conferences  has  been  given  to  questions  of  standards  for  gas 
service  and  of  rules  in  force  or  proposed  for  adoption  by  cities  or 
States.  The  proposed  revision  of  the  rules  of  the  State  of  Wash- 
ington and  the  new  rules  proposed  for  the  State  of  Colorado  were 
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both  examined  and  commented  on  by  the  Bureau  during  the  year. 
A  report  was  also  rendered  after  investigation  of  gas  service  condi- 
tions in  Rome.  Gra.,  covering  the  questions  of  the  needed  improve- 
ments in  the  plant  and  distribution  system  in  order  that  satisfactory 
gas  service  be  rendered  in  that  city.  This  report  was  rendered  at 
the  request  of  the  Greorgia  Railroad  Commission,  which  has  jurisdic- 
tion in  the  matter. 

Bureau  of  Standards  Circular  No.  82,  Standards  for  Gas  Serv- 
ice, has  been  reprinted  in  the  third  edition  because  -oi  the  lack  of 
time  for  preparation  of  a  fourth  edition.  The  fourth  edition  is 
urgently  needed  in  order  to  bring  up  to  date  the  compilation  of  rules 
and  ordinances  now  in  force  and  also  to  take  account  of  develop- 
ments in  this  field  brought  about  bj  improvements  in  gas-making 
methods,  changed  economic  conditions,  and  numerous  other  en- 
dineering  and  economic  influences.  Particularly  it  is  desired  that 
fliis  circular  be  supplemented  by  a  publication  covering  special 
standards  for  fuel-gas  service.  This  proposal,  which  is  made  to  the 
Bureau  by  certain  representative  gas  companies,  contemplates  the 
adoption  of  standards  based  upon  novel  principles.  Particularly  it 
is  proposed  to  charge  for  gas  on  the  basis  of  a  certain  number  of 
cents  per  million  hjeat  units  and  to  eliminate  any  specific  require- 
ments as  to  the  heating  value  per  cubic  foot.  Extended  laboratory 
investigations  as  to  the  relative  usefulness  of  the  different  gases 
which  might  be  supplied  under  such  a  standard  are  necessitate  by 
this  requ^  for  the  cooperation  of  the  Bureau ;  it  is  also  desired  by 
those  proposing  this  new  type  of  standard  that  the  Bureau  lend  the 
force  of  its  support  to  the  new  system  of  charging  for  gas.  This 
could  only  be  done,  however,  after  a  careful  and  rather  extended 
investigation.  This  investigation  is  under  consideration,  but  as  yet 
no  arrangements  have  been  made  to  undertake  the  work. 

Standards  for  Gas  Service  as  Affected  by  War-Time  Conditions. 

The  abnormal  condition  of  the  labor  and  coal  supply,  unusual 
high  prices  for  raw  materials,  and  the  demand  for  toluol,  which 
can  be  successfully  recovered  as  a  by-product  from  the  city  gas  sup- 
plies, has  given  unusual  importance  to  questions  of  standards  for  gas 
quaUty  at  the  present  time.  At  the  m^uest  of  several  States  and 
cities,  the  Bureau  has  given  special  attention  to  these  matters,  and  at 
the  request  of  the  Council  of  National  Defense  the  Bureau  has 
rendered  one  preliminary  report  to  it  upon  the  scope  and  importance 
of  this  subject.  During  the  coming  months  a  large  amount  of  time 
must  be  devoted  to  these  o^uestions  in  order  to  meet  the  pressing 
need  for  information  that  will  permit  prompt  adjustment  of  matters 
where  chan^  are  essential  or  to  determine  in  the  other  cases  whether 
any  change  in  standard  is  either  expedient  or  necessary. 

Gas  Laboratory  Methods. 

Continuing  the  service  rendered  in  past  years,  the  Bureau  has  fur- 
nished information  from  time  to  time  as  to  gas-testing  methods  for 
cities.  State,  and  company  laboratories,  by  answering  correspondence, 
by  inspection  of  laboratories,  and  by  conference  with  city  and  State 
representatives.  As  one  example  of  this  work,  a  representative  of  the 
Bureau  spent  a  week  or  10  days  in  the  laboratory  of  the  city  of 
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Cleveland  and  made  an  extended  report  on  the  improvements  in 
laboratory  apparatus  and  methods  which  would  be  desirable  in 
order  to  make  entirely  ad^cjuate  for  local  conditions  the  gas-testing 
facilities  of  these  laboratories. 

Relation  Between  Heating  Value  of  Gas  and  Its  Usefulness. 

An  extended  series  of  experiments  has  been  made  during  the  past 
year  to  determine  the  relation  between  the  usefulness  of  gas  for 
mantle  lighting,  cooking,  water  heating,  and  other  purposes,  and 
the  heating  value  of  the  gas.  This  work  was  conducted  at  the  time 
primarily  to  answer  the  question  addressed  to  the  Bureau  jointly  by 
the  city  of  Chicago  and  the  Peoples  Gas  Light  &  Coke  C!o.  of  that 
city,  namely,  what  is  the  relative  usefulness  of  gas  of  565  Btu  per 
cubic  foot  and  gas  of  22  candlepower.  The  investigation  included  a 
determination  of  the  influence  of  pressure,  pressure  variation,  rate 
of  gas  burning,  adjustment  of  appliances,  heating  value  and  compo- 
sition of  the  gas,  and  variation  of  heating  value  upon  the  efficiency 
with  which  tne  gas  could  be  utilized  by  the  customer.  As  a  result 
of  this  investigation  a  report  was  rendered  to  the  city  and  gas  com- 
pany of  Chicago,  answering  specifically  the  questions  which  they 
had  asked.  It  is  concluded  that  if  the  appliances  are  properly  ad- 
justed and  the  quality  of  the  gas  is  uniform  the  heating  value  is  a 
direct  measure  of  the  usefulness  of  the  gas  for  ordinary  purposes 
within  the  range  investigated.  The  principal  advantage  or  disad- 
vantage of  one  quality  of  gas  as  compared  with  another  is  therefore 
the  result  only  of  the  greater  ease  of  adjustment  or  lesser  likelihood 
of  getting  out  of  adiustment  of  appliances  when  using  one  kind  of 
gas  than  another.  The  Bureau,  for  purposes  of  its  report,  estimated 
the  importance  of  this  factor  for  the  particular  gas  in  question. 

The  further  work  contemplated  in  connection  with  the  investiga- 
tion of  the  advantage  of  modified  fuel-gas  standards,  as  above  de- 
scribed, will  also  develop  further  information  along  these  lines. 
Especially  it  is  desired  to  study  the  relative  usefulness  of  different 
gases  sucn  as  might  be  made  commercially  if  the  variable  heat  unit 
standard  were  adopted.  These  would  be  particularly  gases  of  low 
heating  value  as  compared  with  the  present  commercial  supplies, 
and  very  little  information  is  thus  far  available  to  determine  whether 
or  not  they  could  be  used  with  entire  satisfaction  for  various  appli- 
cations of  gas.  The  practicability  of  the  proposed  standards  depends 
largely  upon  the  result  of  this  investigation  and  it  is,  therefore,  of 
great  importance  that  this  work  be  pressed  by  the  Bureau  in  the  near 
future  in  order  that  the  very  great  advantages  claimed  for  the  new 
standard  may  be  made  possible  in  case  it  proves  practicable  to  adopt 
such  modified  requirements. 

Inspections  of  Gas-Mantle  Lighting. 

Ib  connection  with  the  investigations  thus  far  conducted  an  ex- 
tended series  of  inspections  of  gas  mantle  lamps  in  actual  service 
have  been  made  in  order  to  determine  as  far  as  is  possible  the  rela- 
tion between  laboratory  experiments  and  practical  conditions.    In 
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this  work  about  10,000  mantle  installations  have  been  inspected  in 
10  large  cities,  and  the  results  have  been  summarized  in  a  report 
now  in  press  entitled  ^^  Gas-Mantle  Lighting  jConditionig  in  Ten  Large 
Cities  in  the  United  States."  This  report  also  develops  informatiim 
of  great  interest  as  bearing  upon  the  advantages  to  tne  customer  of 
regular  maintenance  service  by  gas  companies.  It  is  demonstrated 
that  lamps  not  so  maintained  regularly  are  much  more  likely  to  be 
out  of  order  than  lamps  regularly  cared  for  by  the  company. 

Proposed  National  Gas  Safety  Code. 

During  the  past  year  the  proposed  "  National  gas  safety  code  "  has 
received  consiaerable  attention  by  the  gas  engineering  staff,  but  not  as 
much  progress  has  been  made  as  was  anticipated  because  of  the  neces- 
sity for  interrupting  this  work  in  order  to  carry  out  the  investiga- 
tion,  already  referred  to,  on  the  subject  of  the  relative  usefulness  of 
different  qualities  of  gas.  The  part  relating  to  gas  fitting  has  been 
submitted  to  representative  architects  and  engineers,  and  their  com- 
ments have  been  received.  The  parts  dealing  with  the  manufacture 
and  distribution  of  gas  and  the  design  of  gas  appliances  are  nearly 
completed  in  manuscript  form  but  have  not  yet  been  submitted  to  the 
advisory  engineers.  Information  for  the  users  of  gas  has  been  sub- 
stantially covered  in  the  gas  section  of  the  circular  on  Safety  in  the 
Household,  and  the  comp^tion  of  this  part  of  the  code  will  be  a  com- 
paratively simple  matter.  It  has  not  been  possible  as  yet  to  under- 
take the  remaining  parts  of  the  code. 

Economic  Importance  of  the  National  Gas  Safety  Code. 

The  Bureau  of  Standards  in  carrying  out  this  investigation  desires 
to  serve  as  a  national  coordinating  agency  to  the  end  tluit  the  result- 
ing code  will  be  acceptable  and  adequate,  not  only  from  the  stand- 
point of  the  user  of  gas  but  also  of  the  casualty  and  fire-insurance 
interests,  the  gas  companies  and  their  employees,  and  the  gas  appli- 
ance, manufacturing,  and  selling  interests. 

The  need  and  viuue  of  such  a  code  is  so  great  that  the  various 
national  organizations  dealing  with  subjects  covered  by  the  code  have 
appointed  special  committees  and  expert  representatives  to  assist  in 
the  investigation.  The  following  organizations  are  now  cooperating 
in  this  wo^ :  The  American  Gas  Institute,  the  National  Commercial 
Gas  Association,  the  Natural  Gas  Association  of  America,  tihe  Na- 
tional Fire  Protection  Association,  the  American  Institute  of  Archi- 
tects, the  National  Safety  Council,  and  the  National  Association  of 
Master  Plumbers.  In  order  that  the  Bureau  may  have  the  fullest 
information  on  every  detail  of  the  subjects  discussed,  the  American 
Gas  Institute  has  appointed  12  committees,  4  in  each  of  the  three 

Erincipal  sections  of  the  country — East,  Middle  West,  and  Far  West 
^ne  committee  in  each  district  is  intrusted  with  the  work  bearing 
upon  one  of  the  principal  phases  of  the  investigation. 

It  has  been  estimated  that  avoidable  accidents  due  to  ignorance, 
carelessness,  or  faulty  installation  result  in  the  loss  each  year  of  hun- 
dreds of  lives  and  the  destruction  of  property  of  large  aggregate 
value.    It  may  reasonably  be  expected  that  many  of  these  losses  will 
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be  eliminated  when  the  code  has  been  completed  and  adopted 
throughout  the  country,  both  because  of  the  official  enforcement  of 
the  code  and  because  of ,  its  educational  value  to  gas  fitters,  appliance 
manufacturers,  utility  operators,  and  the  general  public. 

The  code  will  also  serve  to  unify  practice  in  gas  installations  and 
gas-company  operation  work  throughout  the  countrj^,  and  it  is  antici- 
pated that  much  needed  reforms  will  result.  This  uniformity  of 
practice  will  not  only  tend  to  greater  safety  but  will  also  contribute 
to  higher  efficiency.  In  many  cases  differences  between  the  insurance 
and  gas-company  officials  can  be  settled  by  reference  to  the  code  and 
thus  more  harmonious  cooperation  of  the  two  parties  can  be  expected. 
Already  several  important  instances  have  been  referred  to  the  Bureau 
for  consideration  with  a  view  to  the  settlement  of  differences  in  insur- 
ance-inspection practices  or  questions  as  to  the  magnitude  of  the  fire 
hazard  in  certain  tyjpes  of  gas  installations.  In  this  field  the  services 
of  a  recognized  national  authority  are  essential  in  order  to  standard- 
ize the  practices  and  to  make  available  to  all  the  experiences  ob- 
tained in  the  various  localities.  The  effort  of  the  Bureau  has  there- 
fore been  directed  not  only  to  the  preparation  of  the  code,  but  to  the 
collection  of  such  information  as  will  enable  it  to  serve  as  a  national 
coordinating  agency  in  this  field. 

Electrical  Service  Rules. 

For  several  years  the  Bureau  has  been  studying  the  questions  of 
specifications  for  electric  light  and  power  service,  and  the  require- 
ments that  should  be  made  by  municipalities  or  by  State  public- 
service  commissions  of  the  public-utility  corporations  engaged  in 
furnishing  such  service.  This  study  was  published  early  in  the  fiscal 
year  as  Bureau  Circular  No.  56,  Standards  for  Electric  Service. 

The  demand  for  this  circular  has  been  large,  and  it  is  gratifying 
to  note  that  the  rules,  specifications,  and  ordinances  proposed  have 
been  made  the  basis  lor  State  rules  and  city  ordinances  in  the  in- 
stances named  below.  During  the  three  years  that  the  circular  was 
in  preparation,  representatives  of  the  Bureau  attended  hearings  in 
various  States  upon  invitation  b^  the  commissions  interested^  and 
assistance  was  given  to  the  commissions  in  Connecticut,  District  of 
Columbia^  Maryland,  Missouri,  New  Hampshire,  Oregon,  and  West 
Virginia  m  drafting  their  rules  for  electric  service.  In  a  number 
of  the  States  where  no  public-utility  commission  is  established,  city 
authorities  have  been  assisted  in  drafting  ordinances  on  the  regula- 
tion of  electric  and  gas  service.  Louisville,  Ky.,  has  an  ordinance 
based  on  the  proposals  made  in  Circulars  Nos.  32  and  56.  Since  tbe 
Circular  No.  56  has  been  issued,  the  proposed  State  rules,  with  neces- 
sary local  changes,  have  been  adopted  by  the  Public  Service  Commis- 
sion of  Colorado,  and  are  being  made  the  basis  of  the  revisioi^  of 
rules  now  imder  consideration  in  Illinois,  New  York,  and  Wash- 
ington. The  Public  Utilities  Commission  of  the  District  of  Coliun- 
bia  has  adopted  the  Bureau's  proposed  specifications  for  the  accept- 
ance of  types  of  electric  meters,  as  given  in  Circular  No.  56,  without 
change. 

In  addition  to  the  proposed  State  rules  and  specifications  for  ac- 
ceptance of  types  of  meters,  the  circular  contains  three  regulatory  or- 
dinances, suggested  for  cities  of  various  sizes,  descriptions  of  com- 
mission standardizing  laboratories,  and  a  complete  and  exhaustive 
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digest  of  all  State  rules  heretofore  adopted  and  ordinances  now  in 
force  in  various  cities.  A  revised  edition  is  now  in  course  of  prepa- 
ration, and  the  Bureau  again  wishes  to  acknowledge  the  continued 
cordial  cooperation  of  public-service  commissions,  municipalities,  and 
public-service  corporations,  the  National  Electric  Li^ht  Association, 
and  the  Association  of  Edison  Illuminating  Companies. 

Street-Lighting  Service. 

For  a  year  or  more  the  Bureau  has  been  engaged  in  a  study  of 
street  lighting  in  its  technical  and  engineering  aspects,  with  par- 
ticular reference  to  the  requirements  that  should  be  put  into  con- 
tracts between  municipalities  and  public-service  corporations  for 
furnishing  gas  and  electric  street  lighting.  A  number  of  municipal 
and  private  plants  have  been  inspected,  photometric  measurements 
made,  and  conferences  had  with  managers  and  illuminating  en- 
gineers. 

The  Bureau  has  been  receiving  the  hearty  cooperation  of  munici- 
palities and  lighting  companies,  but  the  war  has  necessitated  a  dis- 
continuance of  much  of  the  work  on  the  part  of  the  Bureau,  and 
?>ublic-utility  companies  also  find  themselves  unable  to  cooperate  as 
ully  as  they  would  like  to  do.  A  special  committee  of  the  Edison 
Association  of  Illuminating  Companies  on  street  lighting  will  resume 
its  cooperation  with  the  Bureau  at  a  later  date. 

The  manuscript  of  a  circular  on  "Standards  for  street-lighting 
service  "  is  partly  completed  in  a  preliminary  form.  The  scope  and 
completeness  of  this  study  of  street  lighting  are  indicated  by  the 
following  proposed  table  of  contents: 

1.  The  purpose  and  problem  of  street  lighting. 

2.  The  measurement  and  distribution  of  light  and  illumination  in  street 
Ughting. 

8.  Lamps  and  accessories  used  in  street  lighting. 

4.  General  principles  governing  the  design  of  a  street-lighting  system. 

5.  Description  of  typical  street-lighting  systems.  h 

6.  The  economics  of  street-lighting  systems. 

7.  Discussion  of  contracts  for  street-lighting  service. 

8.  Suggested  street-lighting  contracts. 

9.  Statistical  appendixes. 

As  in  the  case  of  Standards  for  Electric  Service  the  Bureau  seeksL 
while  representing  the  public  interest,  to  get  the  utilities'  point  oi 
view  also,  and  the  study  of  street  lighting  will  not  be  publidied 
until  full  discussion  and  cooperation  can  be  had  from  public-utility 
corporations,*  technical  societies,  municipalities,  and  other  interested 
parties. 

National  Electrical  Safety  Code. 

The  Bureau  has  been  engaged  for  four  years  in  a  study  of  the 
life  hazard  in  electrical  practice  and  in  the  preparation  of  the  Na- 
tional Electrical  Safety  Code.  In  this  work  it  has  had  the  coopera- 
tion and  assistance  of  a  large  number  of  engineers,  many  of  whom 
are  connected  with  the  electrical  operating  and  manufacturing  com- 
panies, others  being  engineers  and  inspectors  of  State  commissions 
and  municipalities.  The  various  national  associations  connected  with 
the  electrical  industry  have  also  cooperated  effectively  in  this  work. 
The  importance  of  having  a  national  code  uniform  in  all  the  States 
85418*— COM  1917 27 
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is  realized  to  be  quite  as  great  for  accident-prevention  rules  as  for 
fire-prevention  rules,  and  the  advantage  of  having  such  a  code  pre- 
pared and  presented  by  a  national  agency  that  can  study  the  subject 
thoroughly  and  consult  all  the  interests  affected  is  obvious. 
The  sarety  code  consists  of  four  principal  parts,  as  follows: 

1.  Rules  for  the  installation  and  maintenance  of  machinery, 
switchboards,  and  wire  in  central  stations  and  substations. 

2.  Rules  for  the  construction  and  maintenance  of  overhead  and 
underground  lines  for  the  transmission  and  distribution  of  electri- 
cal energy  and  intelligence. 

3.  Rules  for  the  installation  and  maintenance  of  electrical  appa- 
ratus and  wiring  in  factories,  residences,  and  svherever  electricity  is 
utilized  for  light,  heat,  or  power. 

4.  Rules  to  be  observed  by  employees  in  working  on  or  near  elec- 
trical machines  or  lines. 

This  code  does  not  include  the  matter  covered  by  the  Underwrit- 
ers' Fire  Code^  but  is  parallel  to  the  latter  and  consistent  with  it.  ^ 

The  code  is  mtendea  to  be  adopted  by  State  industrial  and  pjublic- 
service  commissions  and  municipalities,  and  to  be  complied  with  by 
public-service  and  industrial  corporations.  It  is  also  intended  to  b!e 
adopted  voluntarily  by  electrical  interests  when  the  code  has  not 
been  adopted  by  any  administrative  body  having  jurisdiction  in  their 
district. 

The  Bureau's  thorough  study  of  the  diverse  conditions  under  which 
electricity  is  generated,  distributed,  and  utilized,  and  of  the  effect  of 
the  rules  on  operating  and  construction  costs  has  secured  a  code 
which  involves  no  unreasonable  expense,  but  in  general  assures  an 
adequate  measure  of  safety  and  a  useful  standardization  of  practice. 
The  large  number  of  conferences  held  in  all  parts  of  the  country  for 
discussion  of  preliminary  drafts  of  the  code  aided  largely  in  its  de- 
velopment to  the  point  where  it  was  possible  to  recommend  it  for 
general  use  throughout  the  country.  The  varying  conditions  in 
different  geographical  sections,  and  in  thickly  and  thinly  populated 
districts,  have  been  ^ven  careful  attention. 

The  code  was  published  originally  in  two  installments  for  examina- 
tion and  criticism;  the  operating  rules  were  published  in  August. 
1914,  and  revised  in  May,  1915;  the  construction  rules  were  pub- 
lished in  April,  1915.  Both  operating  and  construction  rules,  again 
revised  after  a  general  conference  of  all  interests  in  Chicago  in  the 
summer  of  1916,  have  now  been  combined  in  a  single»volume  which 
was  published  in  November^  1916,  with  a  recommendation  for  actual 
field  trial.  It  has  been  the  intent  of  the  Bureau  as  well  as  the  desire 
of  all  branches  of  the  industry,  that  the  rules  should  be  revised  and 
extended  as  experience  in  their  use  and  the  progress  of  the  electrical 
industry  shows  revision  and  amplification  to  be  to  the  public  advan- 


National  Electrical  Safety  Code  in  Practical  Use. 

The  electrical  safety  code  has  now  been  adopted  in  one  form  or 
another,  in  part  or  in  whole,  by  some  14  State  administrative  bodies, 
and  is  also  being  used  hj  the  inspection  departments  of  many  cities 
and  boards  of  underwriters.  It  is  being  utilized  as  a  basis  for  a 
merit-rating  schedule  by  the  casualty  interests,  just  as  the  Under- 
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writers'  Fire  Code  has  been  used  by  the  fire  underwriters  for  some 
years.  Such  schedule  rating  should  result  in  emphasizing  both  the 
merits  and  demerits  of  particular  installations  from  the  safety  stand- 
pointy  and  tend  to  reduce  accidents  by  proper  financial  recognition  of 
each  improvement  made.  The  code  is  also  being  voluntarily  applied 
by  a  large  number  of  utilities  and  industrial  concerns  in  their  own 
practice.  It  is  receiving  the  general  approval  of  all  these  interests 
as  rapidly  as  its  usefulness  is  becoming  recognized,  and  its  advan- 
tages are  seen  to  be  greater  than  any  minor  present  inconvenience 
which  its  introduction  may  cause.  It.  is  becoming  generally  under- 
stood that  the  stability  in  electrical  practice  provide  by  such  a  na- 
tional standard  also  conduces  greatly  toward  the  general  economy, 
the  necessity  for  which  is  becoming  ei^phasized  during  this  period  oi 
national  stress. 

Scope  and  Application  of  the  Electrical  Safety  Code. 

In  view  of  the  fact  that  some  80  State  administrative  bodies  and 
many  cities  have  electrical  departments,  it  is  necessary  that  the 
Bureau  send  engineers  frequently  to  different  parts  of  the  country 
to  assist  and  cooperate  with  these  administrators  and  other  officials 
who  are  considermg  the  adoption  of  the  safety  code,  or  as  sometimes 
has  occurred,  are  considering  the  adoption  or  other  electrical  safety 
rules  prepared  locally. 

To  aid  in  presenting  the  safety  code  in  cases  where  conference  is 
not  possible  with  the  limited  staff  of  the  Bureau,  and  to  assist  in  ex- 
plaining the  intended  applic^ion  of  the  code^  publication  has  been 
prepared  and  is  about  to  be  i^ued  entitled  "  The  scope  and  applica- 
tion of  the  national  electrical  safety  code."  In  this  are  included 
brief  summaries  of  the  different  parts  of  the  code,  reasons  for  the 
character  of  treatment  employed,  some  discussion  of  the  measures 
taken  to  secure  adequacy  and  reasonableness,  and  some  recommenda- 
tions for  the  method  of  conducting  inspections  of  intallations  to 
secure  compliance  with  the  safety-code  provisions.  The  publication 
also  contains  descriptions  of  a  number  of  typical  accidents,  repetition 
of  which  would  largely  be  prevented  by  observation  of  the  national 
safety  code  rules  for  construction  and  operation. 

Inspections  Under  the  Electrical  Safety  Code. 

Partly  to  aid  in  further  revisions  of  the  safety  code,  and  partly  to 
assist  in  bringing  it  into  actual  use,  the  Bureau  is  conducting  a  num- 
ber of  inspections  of  different  electrical  systems  in  order  to  compare 
electrical  practice  in  a  large  number  of  typical  cases  with  the  require- 
ments of  the  code.  These  comparisons  are  demonstrating  the  gen- 
eral adequacy  and  reasonableness  of  the  rules  and  their  value  in 
Promoting  reliability  of  service  as  well  as  safety.  Such  comparisons 
ave  also  had  the  important  result  of  interesting  many  engineers  in 
the  more  active  application  of  the  safety  code. 

The  three  years'  preliminary  study  that  was  given  to  the  subjects 
treated  in  the  code,  the  many  public  conferences  held  in  all  sections 
of  the  country,  and  the  immense  amount  of  work  done  by  the  engi- 
neers who  have  cooperated  with  the  Bureau,  including  the  repre- 
sentatives of  the  large  number  of  national  and  State  associations 
connected  with  the  ^ectrical  industry,  probably  constitute  a  more 
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thorough  study  and  discussion  than  was  ever  given  to  a  similar  set 
of  rules  for  practice  before  they  were  finally  promulgated  for  use. 
The  trial  of  the  code  is  now  proving  the  great  value  of  this  very  ex- 
tended preliminary  study,  since  no  important  errors  or  oversights 
in  the  safety  code  have  so  far  been  brought  to  the  attention  of  the 
Bureau,  although  a  number  of  points  have  arisen  where  minor  amend- 
ments can  be  made  in  a  subsequent  edition.  The  rules  are  proving 
generally  clear  and  workable.  JRevisions  will,  of  course,  be  necessary 
as  experience  accumulates  and  electrical  applications  increase,  and 
tliese  will  be  made  after  full  discussion  with  all  the  affected  interests. 

Organizations  Cooperating  in  the  Preparation  and  Revision  of  the 
Electrical  Safety  Code. 

Among  the  national  organizations  actively  cooperating  with  the 
Bureau  in  the  preparation,  development,  and  introduction  of  the 
safety  code  are  the  American  Institute  of  Electrical  Engineers,  the 
American  Electric  Railway  Association,  the  American  Lastitute  of 
Architects,  the  American  Railway  Association,  the  American  Tele- 
phone &  Telegraph  Co.,  Association  of  Railway  Telegraph  Superin- 
tendents, the  Bureau  of  Mines,  the  International  Association  of  Mu- 
nicipal Engineers,  the  International  Brotherhood  of  Electrical  Work- 
ers, the  National  Electric  Light  Association,  the  National  Fire  Pro- 
tection Association,  Postal  Telegraph  Co.,  Underwriters'  Labora- 
tories, Associated  Manufacturers  of  Electrical  Sui)plies,  the  Na- 
tional Electrical  Contractors  Association,  the  Electric  Power  Club*, 
Association  of  Edison  Illuminating  Companies,  Workmen's  Compen- 
sation Bureau,  and  the  National  SaTety  Council.  It  is  largely 
through  the  cooperation  of  these  organizations  that  the  preparation 
and  introduction  of  the  code  have  been  thus  far  so  successful. 

Electrical  Protection  for  Householders. 

The  Bureau  has  conducted  a  study  of  electrical  hazards  in  the 
household  and  the  means  for  reducing  them  to  a  minimum.  The  re- 
sults have  been  incorporated  in  an  illustrated  electrical  chapter  to 
the  "  Household  safety  "  circular,  now  practically  ready  for  publica- 
tion. In  this  study  the  cooperation  and  criticisms  of  lighting  utili- 
ties and  underwriters  have  been  received,  and  the  pubhcation  is  in 
popular  language,  calculated  to  appeal  to  the  understanding  and  in- 
tei^  of  school  children  as  well  as  to  the  intelligent  householder. 

Special  Problems  in  Overhead  Lines  and  Industrial  Installations. 

As  an  outgrowth  of  the  work  of  the  National  Electrical  Safety 
Code,  a  study  of  the  mechanics  of  overhead  line  construction  has 
proven  necessary,  and  extended  tests  and  field  measurements  have 
been  conducted  on  wires  and  supporting  structures,  the  results  of 
which  will  be  brought  together  later  in  a  publication  entitled,  "En- 
gineering Data  on  Overhead  Lines."  Work  on  this  publication,  whicli 
will  be  of  use  to  engineers  of  utilities,  and  particularly  to  engineers 
of  administrators,  has  been  delayed  by  the  limited  appropriation  for 
studies  of  this  kind.  The  advantage  of  these  investigations  for  pro- 
moting the  safety  of  the  public  and  the  advantages  to  the  industry  in 
securing  greater  uniformity  of  practice  are  obvious,  and  the  studies 
along  this  line  are  being  continued  as  rapidly  as  the  facilities  permit. 
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A  study  is  being  made  of  the  best  methods  of  providing  industrial 
control  equipment  with  guards  or  otherwise  meeting  me  require- 
ments of  the  safety  code,  and  manufacturers'  associations  are  heartily 
cooperating  with  the  Bureau  in  this  work. 

Electrolysis  Problem  Among  Public  Utilities. 

The  majority  of  the  street  railways  of  the  country  are  operated  on 
the  single  overhead-trolley  plan,  with  the  electric  current  flowing 
into  the  rails  through  the  car  wheels,  after  it  has.  passed  through  the 
car  motors.  The  current  then  flows  back  to  the  generating  station 
or  substation  by  way  of  the  tracks  and  earth,  some  of  it,  however, 
often  flowing  through  underground  gas  and  water  pipes  and  the 
lead  sheaths  of  under^ound  telephone  and  electric-lignt  cables,  and 
sometimes  through  reinforced  concrete  structures.  The  earth  con- 
ducts electricity  by  virtue  of  its  moisture  and  the  salts  dissolved  in 
it,  which  render  it  an  electrolyte.  Hence,  when  the  electric  current 
flows  away  from  iron  pipes  or  lead-cable  sheaths,  it  carries  away  iron 
or  lead  by  electrolytic  action,  and  this  in  time  corrodes  the  pipes  and 
shortens  their  useful  life  and  sometimes  completely  destroys  them  in 
a  relatively  short  time.  The  property  damage  caused  by  these  earth 
currents  when  they  are  considerable,  affects  to  a  greater  or  less  de- 
gree all  the  public  utilities. 

The  trouble  is  the  more  serious  in  places  where  the  soil  has  a 
greater  conductivity  than  usual,  and  where  the  conductance  of  the 
&acks  is  small  in  proportion  to  tiie  current,  and  the  distance  the  cur- 
rent travels  back  to  the  stations  is  relatively  great.  Many  remedies 
have  been  proposed  and  tried,  but  no  standard  practice  for  the 
handling  of  the  return  current  has  ever  been  agreed  upon  in  this 
country.  As  the  electric  railways  have  been  e5;ended  and  traffic 
has  become  heavier,  the  volume  of  current  handled  has  increased  very 
greatly,  and  the  resulting  destructive  effects,  which  are  cumulative 
with  time,  have  become  increasingly  evident.  In  some  cases  litiga- 
tion has  resulted  between  the  pipe-owning  companies  suffermg 
damage  and  the  railway  companies  whose  current  causes  the  trouble. 
But  although  the  courts  have  considered  the  question  of  legal  re- 
sponsibility, these  cases  did  very  little  to  prevent  the  trouble  in  an 
enective  and  economical  manner. 

Economic  Importance  of  the  Electrolysis  Problem. 

The  subject  of  electrolysis  of  underground  pipes,  cables,  and  other 
metal  structures  is  one  which  has  been  given  more  attention  in  recent 
years  than  formerly,  but  it  still  does  not  receive  the  attention  in  many 
quarters  that  its  importance  deserves.  When  one  considers  the 
enormous  value  of  the  pipe  and  cable  properties  buried  in  the  streets 
of  cities  and  forming  m  many  cases  transmission  networks  between 
cities  throughout  the  country,  and  considering  further  that  there 
are  very  few  water,  gas,  or  lead-cable  systems  which  are  not  more 
or  less  subject  at  some  points  to  electrolytic  damage  from  stray  cur- 
rents, it  is  possible  to  better  form  a  judgment  of  the  practical  im- 
portance of  this  subject.  The  water  and  gas  pipe  systems  of  this 
country  alone  have  an  aggregate  value  at  the  present  time  in  excess 
of  a  billion  of  dollars,  and  in  addition  to  this  there  is  a  vast  extent 
of  underground  lead-cable  systems  belonging  to  telephone  and  elec- 
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trie  power  companies  and  to  municipalities.  In  addition  to  these 
vast  properties  in  the  earth,  a  consiaerable  part  of  which  may  be 
more  or  less  subject  to  electrolytic  damage,  there  are  possibilities  of 
trouble  in  the  case  of  bridge  structures,  portions  of  steel  frame  build- 
ings, and  piers,  which  are  occasionally  exposed  to  damage  from  this 
source. 

While  the  total  losses  due  to  shortening  of  the  life  of  underground 
pipes  and  cables  must  be  considerable,  such  loss  does  not  by  any 
means  represent  the  total  annual  damage  due  directly  to  electrolysis. 
It  is  well  known  that  the  annual  loss  due  to  leakage  of  water  and 
gas  from  distribution  systems  is  very  great.  It  is  true  that  only  a 
part  and  probably  a  small  part  of  the  total  leakage  is  due  solely  to 
electrolysis,  but  it  is  only  necessary  to  assume  that  a  few  per  cent 
of  the  total  is  due  to  the  more  rapid  developments  of  leaks  caused 
by  electrolysis  in  order  to  make  the  total  loss  resulting  from  this 
cause  run  well  into  the  millions  annually. 

In  making  a  valuation  of  underground  pipe  systems,  as,  for  ex- 
ample, in  the  case  of  a  valuation  to  be  used  as  the  basis  for  a  transfer 
of  property  or  for  rate  revision,  it  is  necessary  to  consider  possible 
deterioration  of  the  pipes  due  to  electrolysis,  since  in  those  localities 
in  which  the  pipes  have  suffered  from  electrolysis  the  actual  physical 
value  of  the  system  will  be  materially  reduced. 

Inconvenience  and  Hazard  Due  to  Electrolysis. 

It  is  not  alone  the  property  loss,  however,  that  makes  the  elec- 
trolysis problem  one  of  importance.  An  important  fact  is  the  in- 
convenience to  consumers  of  water,  gas,  and  telephone  service  due 
to  the  interruption  of  the  service  when  repairs  are  made  necessary 
by  electrolytic  damage.  Possible  interruption  of  the  service  of  police 
and  fire-alarm  systems  is  also  one  of  considerable  importance  to 
almost  every  municipality. 

Wherever  currents  are  permitted  to  flow  on  the  underground  pipe 
systems  there  is  the  possibility  of  electric  arcs  being  formed  when 
pipes  are  disconnected,  or  when  different  pipe  systems  make  momen- 
tary contact.  Accidents  of  this  kind  are  rare,  but  they  have  some- 
times occurred,  resulting  in  the  loss  of  life  and  a  considerable  dam- 
age to  property.  Cases  have  occurred  also  in  which  leakage  of  gas 
resulting  irom  electrolytic  corrosion  of  the  pipe  has  given  rise  to 
explosions  with  disastrous  results.  Many  gas  explosions  in  base- 
ments and  manholes  have  occurred,  and  although  it  is  difficult  to 
determine  what  proportion  is  due  to  electrolysis,  undoubtedly  some 
of  them. are  due  to  this  cause. 

A  water-pipe  line  weakened  by  electrolytic  corrosion  may  even 
present  a  fire  hazard  much  greater  than  would  result  from  inter- 
ruption of  water  supply  at  normal  times.  In  many  cities  it  is  quite 
common  practice  during  bad  fires  to  increase  temporarily  the  water 
pressure  in  the  district  adjacent  to  the  fire.  It  is  very  obvious  that 
a  badly  corroded  water  main  might  be  capable  of  withstanding  the 
normal  pressure  on  the  system  and  thus  give  no  warning  of  the 
weakened  condition  of  the  pipe,  but  at  the  critical  juncture  during 
a  bad  fire  when  the  pressure  is  suddenly  increased  the  pipe  may 
burst,  and  thus  seriously  hamper  the  work  of  fire  fight inff.  It  will 
readily  be  appreciated  that  in  any  region  in  which  electrolysis  dam- 
age is  known  to  be  in  progress  to  a  greater  or  less  extent  the  mains 
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are  far  more  likely  to  break  at  these  critical  times  than  at  any  other 
period,  and  thus  a  real,  though  indirect,  fire  and  life  hazard  due 
to  electrolysis  must  be  recognized. 

Methods  of  Mitigation  of  Electrolysis. 

While  actual  dangers  resulting  from  the  presence  of  strav  cur- 
rents on  underground  pipe  and  cable  systems  may  readily  be  ob- 
viated, the  use  of  improper  methods  may  aggravate  rather  than 
relieve  the  seriousness  of  the  trouble.  In  not  a  few  cases  so-called 
mitigative  measures  which  were  actually  harmful  in  their  effect, 
either  to  the  system  to  which  the  measures  were  applied  or  to  neigh- 
boring structures,  have  been  installed.  Altogether  more  than  25 
separate  and  distinct  methods  of  dealing  with  the  electrolysis  prob- 
lem have  been  proposed  and  experimented  with  from  time  to  time. 
Some  of  these  are  very  beneficial  when  properly  used  or  may  become 
harmful  when  improperly  used ;  and  otners,  while  harmless  in  their 
effects  on  the  pipes,  may  be  or  no  appreciable  value  and,  hence,  a 
useless  expenditure  of  time  and  money.  It  is  ea^,  therefore,  to  ap- 
preciate the  difficulties  confronting  the  nontechnical  man,  or  even 
the  engineer  who  has  not  given  special  study  to  the  electrolysis  prob- 
lem ;  and  this  emphasizes  the  need  for  a  more  general  understanding 
of  the  fundamental  principles  of  electrolysis  bv  officials  of  utility 
companies  operating  underground  pipe  and  cable  systems. 

The  Bureau  has  oeen  studying  the  electrolysis  question  for  the 
past  seven  years  and  has  done  a  large  amount  of  work  in  connection 
with  it.  The  first  problem  investigated  was  that  concerning  the 
effects  of  electrolysis  in  reinforced  concrete,  after  which  special 
attention  was  given  to  electrolysis  of  underground  pipes.  This 
has  included  laboratory  investigations  concerning  the  effects  of 
electric  current  on  concrete  and  metal  pipes,  tests  of  pipe  coverings, 
the  corrosion  of  metals  in  the  soil,  methods  of  measuring  soil  resist- 
ance and  various  other  experimental  phases  of  the  work;  methods 
of  electrolysis  mitigation  that  have  been  used  or  proposed;  field 
studies  in  actual  practice  with  the  application  of  remedies;  and  a 
determination  of  tne  cost  and  results  obtained. 

Extensive  investigations  hav^  also  been  made  into  methods  of 
electrolysis  testing  in  the  field  for  the  purpose  of  establishing  the 
best  methods  of  procedure  in  diagnosing  the  cause  of  troubles  actu- 
ally experienced,  determining  the  extent  to  which  the  underground 
metallic  structures  are  being  affected,  and  securing  engineering  data 
on  which  to  determine  the  most  effective  and  economical  measures 
that  may  be  applied  in  any  given  case  to  mitigate  the  trouble. 

Recent  Electrolysis  Work  of  the  Bureau. 

The  Bureau  of  Standards  has  made  a  number  of  electrolysis  sur- 
veys in  various  cities  with  the  view  of  making  detailed  studies  under 
typical  conditions,  the  results  of  which  could  be  published  for  the 
l)enefit  of  the  public.  These  investigations  have  been  made  in  co- 
operation with  utility  companies  and  municipalities  concerned  and 
largelv  at  their  expense.  Complete  mitigative  systems  have  been 
installed  by  several  cities,  demonstrating  the  most  effective  means 
of  meeting  the  problem  under  various  conditions.  The  Bureau  makes 
somewhat  detailed  tests  in  each  of  these  places  about  once  a  year  to 
make  sure  that  the  protective  systems  are  being  properly  maintained. 
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Arrangements  have  been  made  for  carrying  out  investigation;^  on 
the  three- wire  system  of  electric  railway  operation.  A  system  of  this 
kind  has  been  installed  at  Omaha,  Nebr.,  and  a  comprehensive  series 
of  tests  have  been  made  with  very  gratifying  results.  An  account  of 
these  tests  will  be  published  during  the  coming  year.  The  same 
system  is  now  being  installed  in  Springfield,  Mass.  This  latter 
system  was  projected  more  than  a  year  ago,  but  owing  to  local  con- 
ditions it  was  necessary  to  defer  installation  until  now.  It  is  ex- 
pected that  this  system  wUl  be  in  operation  by  October,  and  a  care- 
rul  examination  of  it  will  be  made  by  the  Bureau. 

During  the  past  year  brief  electrolysis  investigations  have  been 
made  in  about  10  southern  cities.  Complete  electrolysis  investiga- 
tions have  been  made  in  Montgomery,  Ala.;  Hamilton,  Ohio;  and 
Omaha,  Nebr.;  and  reports  have  been. submitted  to  the  municipalities 
and  public  utilities  operating  in  those  cities.  A  similar  investigation 
is  now  in  progress  in  the  city  of  St.  Paul,  and  arrangements  have 
been  made  for  undertaking  an  investigation  in  Duluth,  Minn. 

At  the  present  time  the  amount  of  this  work  which  the  Bureau 
is  doing  has  been  greatly  restricted  because  the  majority  of  the 
members  of  the  stan  who  have  been  engaged  in  this  work  have  been 
needed  for  work  in  connection  with  urgenftoilitary  problems.  Preced- 
ence will  be  given  to  tibese  military  problems  as  lon^  as  it  is  deemed 
necessary,  but  the  electrolysis  work  will  be  resumed  after  the  exist- 
ing emergency  has  passed. 

Leakage  of  Current  from  Electric  Railways. 

The  Bureau  has  continued  work  in  regard  to  the  effect  of  treated 
ties  on  the  leakage  of  current  from  electric  railway  lines.  This  work 
is  being  done  in  conjunction  with  the  forest  products  laboratory. 

Advice  to  Mtmicipalities  and  Corporations. 

In  addition  to  the  work  of  the  Bureau  outlined  above,  the  results 
of  which  are  being  published  from  time  to  time  for  general  dis- 
tribution, the  Bureau  renders  an  important  service  to  the  public 
through  the  advice  given  to  municipauties  and  corporations  by  cor- 
respondence and  personal  consultation.  Frequently  repreaentotives 
of  utility  companies'  and  cities  come  to  Washington  for  personal 
interviews  relating  to  various  phases  of  the  electrolysis  and  public- 
utility  problems. 

Lightning  Protection. 

Considerable  work  has  been  done  in  the  direction  of  preparing 
specifications  for  the  protection  of  buildings  against  lightning,  but 
owing  to  the  emergency  growing  out  of  the  military  situation  it 
has  been  necessary  to  suspend  this  work  temporarily.  A  little  later, 
as  soon  as  opportunity  affords,  this  work  will  be  continued  and 
specifications  will  be  prepared  for  protecting  different  kinds  of  build- 
ings and  other  structures,  so  as  to  make  it  easier  for  architects  and 
owners  who  wish  to  place  lightning  protection  on  different  types  of 
structures  to  do  so  as  efficiently  and  economically  as  possible. 

Investigations  on  Grotmding  of  Secondary  Electrical  Circuits. 

Orounding  the  secondaries  of  transformers  and  other  parts  of 
electrical  systems  to  protect  persons  and  property  from  electrical 
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dangers  has,  in  recent  years,  become  an  impcntant  item  of  considera- 
tion to  x)ower  companies.  In  view  of  the  lack  of  readily  accessible 
information  on  this  subject  the  Bureau  bejgan  in  1915  an  investiga- 
tion with  the  object  of  presenting  in  a  suitable  form  the  data  then 
available,  and  supplementing  it  as  far  as  seemed  necessary  with 
laboratory  and  field  work.  This  investigation  has  been  earned  far 
enough  to  enable  the  preparation  of  the  technological  paper,  soon  to 
be  published,  which  covers  the  following  topics:  (1)  ^Resistance  of 
ground  connections;  (2)  their  uses  and  service  conditions;  (3)  dif- 
ferent forms  of  ground  connections  and  the  electrical  characteristics 
of  each;  (4)  mechanical  construction;  (5)  inspection  and  testing; 
^6)  fire  hazard  and  interference  with  service;  (7^  costs;  (8)  bases 
lor  specifications;  and  (9)  field  measurements  oi  the  resistance  of 
groimd  connections. 

Experimental  Study  of  Telephone  Apparatus. 

With  the  funds  at  present  available,  progress  in  this  important 
and  most  widely  used  branch  of  public-utiUty  service  must  neces- 
sarily be  slow.  The  increasing  attention  devoted  to  the  subject  bj 
Sublic-service  commissions  and  the  general  public  interest  m  this 
eld  make  it  desirable  thit  increased  funds  be  provided  for  this 
work. 

Attention  has  first  been  directed  to  the  establishment  of  a  standard 
for  the  measurement  of  telephonic  transmission  efficiency,  which  in 
the  interest  of  uniformity  and  in  order  to  avoid  all  possibility  of  dis- 
pute relative  to  transmission  measurement,  should  De  in  the  custody 
of  the  Federal  Government  The  Bureau  is  now  in  position  to  make 
measurements  of  transmission  efficiency  and  has  made  considerable 
progress  in  the  development  of  an  improved  standard  of  transmis- 
sion. 

A  large  number  of  comparisons  of  the  efficiency  of  transmitters  and 
receivers  of  different  makes  have  been  made  when  using  the  voice 
as  a  source  of  sound,  and  in  addition  a  study  has  been  undertaken 
of  the  effect  of  the  length  of  subscriber's  lines  m  common  battery  sys- 
tems with  relation  to  the  efficiency  of  transmitters  of  various  types 
and  makes. 

In  order  to  interpret  the  results  of  transmission  measurements  in- 
telligently, even  in  the  case  of  the  relatively  simple  circuit  employed 
in  the  definition  of  the  transmission  standard  and  particularly  in  the 
much  more  complicated  circuits  met  with  in  actual  practice,  a 
tiiorough  understanding  of  the  theory  of  transmission  engineering 
is  necessary.  A  study  has  been  made  of  the  theory  of  transmission 
over  uniform  and  composite  lines;  artificial  lines;  the  effect  on 
transmission  of  the  electrical  constants  of  the  terminal  apparatus 
in  their  relation  to  the  constants  of  the  lines  to  which  they  are  con- 
nected; the  effect  of  line  apparatus  such  as  repeating  coils,  and 
other  means  of  connecting  two  portions  of  a  telephone  circuit,  as 
well  as  signalling  apparatus.  Such  studies  lay  the  foundation  for 
the  formmation  of  tne  conditions  to  be  met  to  give  the  maximum 
transmission  efficiency  at  a  given  frequency. 

This  work  must  be  supplemented  by  experimental  work  which  has 
already  been  begun  at  the  request  or  operating  and  manufacturing 
intere^.    Owing  to  the  complexity' of  the  present-day  telephone 
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circuits,  this  is  a  laborious  undertaking,  involving  not  only  the  devel- 
opment of  suitable  methods  of  measurement  and  the  making  of 
measurements  under  the  manifold  conditions  met  in  practice,  but 
also  the  determination  of  the  electrical  constants  of  representative 
types  of  telephone  apparatus  under  service  conditions.  Such  work 
will  not  only  be  of  great  general  value,  but  its  bearing  on  the  consider- 
ation of  questions  raised  before  commissions  as  to  the  feasibility 
of  physical  connections  between  different  telephone  systems  is  also 
manifest  The  work  involves  the  measurement  of  alternating  cur- 
rents, voltages,  frequencies,  and  phase  relations  in  the  telephonic 
range. 

Tne  development  of  a  method  for  determining  telephonic  trans- 
mission efficiency  by  other  than  speech  tests  is  deemed  essential. 
Such  a  method  is  much  needed  because  speech  tests  are  not  entirely 
satisfactory  on  account  of  relatively  large  errors  of  measurement 
(due  in  considerable  part  to  variations  in  the  carbon  transmitter  of 
the  standard  circuit) ,  especially  where  it  is  a  question  of  determining 
the  effect  of  small  differences  such  as  those  involved  in  determining 
the  influence  on  transmission  of  repeating  coils,  condensers,  and 
other  apparatus  used  in  talking  circuits.    * 

On  account  of  resonance  phenomena,  especially  in  receiver  and  trans- 
mitter diaphragms,  single- frequency  measurements  can  not  be  satis- 
factory. It  is  therefore  necessary  to  base  results  on  measurements 
at  three  or  more  selected  frequencies  combined  in  accordance  with 
the  amplitude  and  frequency  characteristics  of  speech.  The  deter- 
mination of  these  characteristics  is  a  fruitful  field  for  further 
investigation. 

^  In  order  to  carry  on  effectively  the  investigations  outlined,  con- 
siderable specially  designed  apparatus  must  he  acquired,  and  the 
personnel  in  charge  of  this  work  must  be  considerably  enlarged. 

Telephone  Service  Standards. 

The  investigation  of  the  principles  underlying  the  definition  of 
telephone-service  standards  is  of  the  greatest  importance  to  State 
public-utility  commissions  as  well  as  to  the  miUions  of  telephone 
users  throughout  the  United  States.  In  order  to  secure  resmts  of 
greatest  value,  it  is  necessary  to  enlist  the  cooperation  of  the  tele- 
phone industry,  which  will  of  course  be  benefited  by  such  work.  In 
view  of  this  fact  the  Bureau  confidently  counts  upon  its  whole- 
hearted support. 

Submarine  Telegraphy. 

In  connection  with  a  fraud  order  case  of  the  Post  Office  Depart- 
ment in  which  the  Bureau  was  asked  to  cooperate,  a  study  of  cable 
signaling  and  a  portion  of  the  broader  field  of  transient  phenomena 
were  taken  up.  Of  particular  interest  in  this  connection  is  the  effect 
of  terminal  apparatus,  cable  relays,  and  amplifiers  and  the  Squier 
method  of  alternating-current  signaling,  especially  as  related  to  the 
speed  of  working.  Experiments  were  made  to  demonstrate  the 
impossibility  of  claims  to  the  effect  that  telephonic  communication 
could  be  had  over  long  lengths  of  submarine  cable  of  the  types  now 
in  use.  Numerous  tests  by  the  aid  of  a  1,000-mile  artificial  cable 
clearly  indicated  that  the  telephonic  transmission  apparently  ob- 
tained is  not  true  cable  transmission  and  is  easily  explainable  by 
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leakage  arid  unbalanced  capacities  to  ground.    The  results  obtained 
are  all  in  conformity  with  theory. 

Relation  of  the  Bureau  to  Municipalities  and  Public-Service  Com- 
missions. 

In  many  States  the  public-service  commissions  have  set  standards 
of  service,  and  the  Bureau  has  cooperated  with  most  of  those  that 
have  done  so.  In  other  States  the  railroad  or  public-service  com- 
missions have  taken  no  action  in  the  matter,  although  having  au- 
thority to  do  so.  Again,  in  some  States  there  are  no  public-service 
commissions  to  issue  regulations  or  to  inspect  the  quality  and  safety 
of  the  service  rendered  by  the  various  .utilities.  In  any  case  the  cities 
and  towns  must  look  after  their  own  interests,  in  whole  or  inpart, 
and  frequently  have  taken  up  such  matters  very  successfully.  Where 
there  are  well-equipped  and  active  State  commissions,  which  have 
adopted  rules  and  are  ready  to  hear  complaints  regarding  rates  or 
service,  a  very  large  responsibility  rests  even  in  such  cases  upon  the 
municipalities.  Few  State  commissions  will  ever  be  likely  to  have 
a  force  of  engineers  and  inspectors  large  enough  to  enable  them  to 
take  the  initiative  in  every  case  and  relieve  the  municipalities  of  all 
responsibility.  On  the  contrary,  if  the  municipalities  are  active  and 
enterprising  in  their  own  behalf,  and  if  the  larger  ones  have  well- 
equipped  public-utility  departments  which  can  prepare  the  city's 
complaints  or  requests  and  take  them  up  to  the  State  commissions 
for  hearing  and  adjudication,  the  State  commissions  would  be  better 
able  to  serve  all  the  municipalities  of  the  State,  and  the  munici- 
palities would  enjoy  in  large  measure  the  advantages  as  well  as  the 
responsibilities  of  home  rule  without  its  greatest  disadvantages. 

]But  for  most  cities  and  many  commissions  it  is  a  difficiut  matter 
to  judge  as  to  the  quality  of  service  rendered  by  its  utilities.  The 
studies  made  by  the  Bureau  are  a  great  help  in  this  connection,  but 
much  remains  to  be  done.  It  will  conduce  to  fairness  and  a  jzood 
understanding  to  have  the  subject  studied  further  and  as  demiite 
and  complete  specifications  as  possible  made  available  for  all 
branches  of  public-utility  service. 

Obviously,  it  will  never  be  practicable  for  any  State  commission 
or  city  to  handle  these  questions  alone.  Though  they  possess  large 
and  able  engineering  staffs  or  employ  specialists  for  each  separate 
problem,  the  question  of  what  is  good  service  or  whether  the  service  in 
any  given  case  is  adequate,  safe,  and  satisfactory  can  be  settled  only 
by  reference  to  what  is  done  under  similar  circumstances  elsewhere 
in  the  country.  In  other  words,  standards  of  good  practice  and  good 
service  are  largely  determined  by  general  experience  and  should 
be  studied  comparatively,  using  the  experience  of  the  entire  country. 
The  Bureau  has  been  doing  this  for  several  years,  and  although  it 
has  not  been  able  to  do  as  much  as  it  would  have  liked  to  do,  it  has 
done  enough  to  demonstrate  the  practicability  and  acceptability  of 
the  method.  The  success  and  approval  which  the  work  has  met  so 
far  fully  justify  its  greater  development. 

Necessity  for  Increasing  the  Public-Utility  Work  of  the  Bureau. 

The  sum  available  for  the  public-utility  work  of  the  Bureau  during 
the  current  fiscal  year,  including  a  special  appropriation  for  the 
safety  work,  is  $65,000.   Many  of  the  States  spend  more  than  this  and 
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some  States  5  or  10  times  as  much.  The  people  of  the  United  States 
spend  about  $2,000,000,000  a  year  for  the  service  of  the  public  utili- 
ties, or  $20  per  capita  per  annum.  This  includes  the  telephone,  gas, 
electric  light  and  power,  electric-railway  transportation,  and  miscel- 
laneous utilities,  not  including  the  steam  railways.  The  States 
through  their  public-utility  and  railroad  commissions  spend  about 
$4,000,000  a  year  regulating  the  utilities  and  railroads  and  the  cities 
a  large  amount  in  addition,  but  very  little  of  this  is  spent  for  re- 
search. A  considerable  smn  could  profitably  be  spent  annually  in  an 
efficiently  conducted  cooperative  study  of  the  condiict  of  such  utilities, 
defining  standards  of  service,  preparing  safety  rules,  assisting  in 
local  studies  as  to  service,  acting  as  referee  or  adviser  in  cases  of 
dilute,  serving  as  a  clearing  house  of  information  on  all  public- 
utility  and  associated  en^neering  questions,  helping  to  secure  uni- 
form methods  of  accounting  (especially  where  public-service  com- 
missicms  are  not  yet  establi3ied),  carrying  out  laboratory  tests  and 
investigations  to  answer  difficult  questions,  and  making  it  possible 
for  rules  as  to  service  and  safety  to  be  kept  revised  up  S)  date  after 
they  have  once  been  formulated  and  adopted.  Such  work  carried 
on  with  the  cooperation  of  the  utility  companies  and  commissions 
rejjuires  a  great  many  conferences  and  discussions  and  the  harmon- 
izing of  differences  of  opinion.  Many  such  differences  of  opinion 
are  due  to  lack  of  precise  information.  Often  experimental  or 
other  studies  clear  up  such  differences  and  bring  about  uniformity 
of  practice. 

A  Federal  bureau  well  equipped  with  men  and  apparatus,  and 
permitted  to  work  in  the  ve^  wide  field  of  public  utilities  (outside 
of  railroad  transportation  and  such  subjects  as  the  Interstate  Com- 
merce Commission  is  concerned  with)  can  accomplish  great  good 
for  the  public.  It  does  not  appear  to  oe  overestimating  the  value  of 
such  work  to  say  that  an  average  benefit  equivalent  to  5  per  cent 
of  the  sum. now  paid  for  the  service  would  result.  It  seems  con- 
servative to  suppose  that  such  benefit  in  improved  efficiency  and 
better  service  would  seldom  be  less  than  2  or  3  per  cent  and  sometimes 
as  high  as  10  per  cent.  Five  per  cent  of  $2,000,000,000  is  $100,000,000 
per  year,  and  this  appears  to  be  a  reasonable  estimate  of  the  possible 
value  of  the  service  oeing  considered,  assuming  such  service  to  be 
efficient  and  ample.  One  cent  a  year  per  capita  is  only  a  hundredth 
part  of  this  sum,  and  this  does  not  seem  too  much  for  the  people  to 
spend  cooperatively  through  the  Federal  Government  to  accomplish 
this  result.  Considering  the  enormous  cost  of  public-utility  service, 
it  does  not  appear  to  be  desirable  to  continue  spending  so  much 
without  a  greater  effort  to  derive  the  benefits  possible  ffom  a  just 
and  adequate  system  of  public-utility  regulation. 

The  money  value  of  proper  regulation  of  the  utilities  is  not  the 
only  benefit  to  be  derived  therefrom,  however.  The  increase  of 
safety  is  another  consideration  difficult  to  estimate  in  dollars  and 
cents.  Still  another  advantage,  more  difficult  to  appraise  but  not 
difficult  to  appreciate,  is  the  favorable  infiuence  on  State  and  munici- 
pal government.  Unregulated  utilities  sometimes  control  munici- 
palities ;  improperly  regulated  utilities  are  sometimes  forced  to  resort 
to  questionable  methods  of  self-defense.  Public  officials  charged 
with  tiie  duty  of  regulating  public  utilities,  but  not  provided  with 
the  means  of  doing  it  equitably  and  effectively,  are  at  a  serious  dis- 
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advantage,  and  frequently  can  accomplish  nothing.  The  eagerness 
with  which  public  oflScials  with  whom  the  Bureau  has  cooperated  in 
the  past  have  sought  reliable  information  and  their  appreciation  of 
the  work  of  the  Bureau  indicate  that  if  this  work  could  be  greatly 
enlarged  and  made  available  in  a  larger  number  of  cities  and  States, 
it  would  be  of  immense  economic  importance  and  by  establishing  a 
better  understanding  between  utilities  and  the  representatives  of  the 
public  would  have  a  salutary  effect  upon  municipal  government.  It 
would  also  benefit  the  public  utilities  themselves,  partly  by  increas- 
ing theif  efficiency  and  partly  through  the  increased  confidence  of 
the  public  in  the  fairness  and  efficiency  of  this  arrangement, 

4,  LIGHT  AND  OPTICAL  INSTRUMENTS. 

[Wave  length  of  radiation  (visible  and  invisible);  color,  relative  emissivity,  reflectivity, 
and  absorption  of  materials  for  light  and  other  radiation;  transparency;  and  radiation 
constants,  including  experimental  researches  required  in  determining  the  optical  constants 
of  materials  and  of  radiations ;  in  developing  optical  standards  of  performance  or  quality 
of  optical  products  for  manufacturers,  technical  experts,  and  research  laboratories;  in 
the  standardisation  and  testing  of  sugar  and  other  materials  by  optical  means;  and  in 
standardising  the  measurement  and  specification  of  colors  for  sucn  industries  as  dyes, 
paints,  ceramics,  paper,  inks,  etc.] 

Determination  of  Standard  Wave  Lengths. 

A  considerable  number  of  very  accurate  determinations  of  wave 
lengths  of  light  is  required  for  spectroscopic  work.  Such  wave 
lengths  will  serve  as  standards  for  the  accurate  measurement  of  wave 
lengths  corresponding  to  lines  in  the  spectra  of  the  chemical  ele- 
ments. These  standard  wave  lengths  are  measured  by  the  inter- 
ferometer method  and  are  expressed  in  terms  of  the  red  radia- 
tion of  cadmium  which  is  the  fundamental  spectroscopic  stand- 
ard. During  the  past  year  the  Bureau  has  increased  the  existing 
number  of  secondair  standards  by  measuring  the  wave  lengths  of  12 
cadmium  lines,  21  helium  lines,  56  neon  lines,  and  24  argon  lines. 
These  lines  are  quite  sharp  and  it  has  been  possible,  therefore,  to 
measure  the  wave  lengths  with  an  accuracy  of  one  part  in  four  or 
five  millions.  They  are  scattered  throughout  the  spectrum  from  the 
ultra-violet,  at  2900A,  into  the  infra-red  to  8500A.  The  abbrevia- 
tion for  angstrom  is  A  and  its  length  is  one  ten-millionth  of  a 
millimeter. 

The  study  of  numerical  relations  between  different  spectrum  lines 
has  been  begun  in  connection  with  these  accurate  wave-length  meas- 
urements. A  well-known  series  formula  has  been  tested  with  the 
helium  wave  lengths  and  the  results  are  contained  in  Scientific  Paper 
No.  302.  In  the  neon  spectrum  it  was  discovered  that  frequencies 
corresponding  to  several  groups  of  lines  are  the  same  to  one  part  in 
about  five  millions.  These  are  no  doubt  the  most  exact  numerical 
relations  ever  observed  among  spectrum  lines  and  are  of  great  impor- 
tance from  both  practical  and  theoretical  standpoints. 

Infra-red  Photography. 

A  laree  part  of  the  spectroscopic  investigations  of  the  Bureau 
during  the  past  year  has  been  in  the  longer  wave  regions  of  spectra. 
to  which  ordinary  photographic  plates  are  insensitive.  These  regions 
were  recorded  on  ordinary  plates  which  were  stained  with  certain 
photographic  dyes.    The  comparative  efficiency  of  several  dyes  as 
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red  and  infra-red  sensitizers  for  photographic  use  has  been  investi- 
gated ;  pinacyanol  was  found  best  in  the  orange  and  red,  and  dicyanin 
most  valuable  in  the  adjacent  infra-red  spectral  regions.  With  the 
use  of  these  dyes  the  wave-length  interval  which  may  be  photo- 
graphed with  ordinary  plates  is  easily  doubled  and  extended  to  about 
2000A  beyond  the  visible  limit  in  the  red.  The  value  of  these  dyes 
has  been  demonstrated  by  the  photography  of  the  infra-red  spectra 
of  laboratory  sources,  of  the  stars,  and  of  the  sun.  At  present  these 
photographic  dyes  are  not  made  in  this  countrjr,  although  their  im- 
portance in  scientific  work  and  in  the  industries  warrants  the  ex- 
penditure of  a  large  amount  of  effort  upon  their  production  and 
upon  the  search  for  new  ones. 

Up  to  the  present  there  has  been  comparatively  little  accurate 
spectroscopic  investigation  of  light  waves  longer  than  those  of 
yellow  light.  The  important  red  and  infra-red  regions  have  never 
been  expK)red  with  the  same  completeness  as  the  other  regions.  It 
is  very  desirable  that  this  be  done  in  order  to  establish  a  broader 
basis  for  roectroscopic  chemical  analysis  as  well  as  for  more  general 
reasons.  Ordinary  plates  stained  with  dicyanin  have  been  used  at 
the  Bureau  to  photograph  the  arc  spectra  of  20  of  the  chemical  ele- 
mentS;  including  the  alkali  metals,  the  alkaline  earths,  and  elements 
commonly  found  in  iron  as  impurities.  The  photographs  were  made 
with  a  large  concave  grating  and  the  wave  lengths  were  determined 
relative  to  the  international  secondary  standards  in  the  spectrum  of 
the  iron  arc.  The  wave  lengths  photographed  with  these  stained 
plates  range  from  5600A  to  5600A  and  the  results  for  10  chemical 
elements  are  published  in  Scientific  Paper  No.  309.  Frequency  dif- 
ferences of  pairs  of  lines  in  the  spectra  of  sodium,  potassium, 
rubidium,  caesium,  and  copper  are  shown  by  these  wave-length  meas- 
urements to  be  constant,  m  most  cases,  to  1  part  in  100,000  in  the 
number  of  waves  per  centimeter.  Comparison  of  the  spectra  made 
it  possible  to  detect  many  impurities  in  the  elements,  and  this  feature 
of  the  work  will,  no  douBt.  be  of  considerable  importance  in  chemical 
analysis.  The  spectra  or  neon,  argon,  krypton,  and  xenon  gases 
were  also  photoOTaphed  in  the  infra-red  by  means  of  the  grating  and 
dicyanin-stained  plates.  Many  new  lines  were  thus  recorded  and 
some  striking  similarities  in  the  spectra  of  these  ^ases  were  found. 
In  the  xenon  spectrum  what  appear,  by  analogy  with  the  other  rare 
gases,  to  be  the  principal  lines  were  observed  for  the  first  time. 

Through  the  courtesy  of  Director  E.  C.  Pickering,  of  Harvard 
University,  the  24-inch  reflector  of  the  Harvard  College  Observa- 
tory was  used  for  the  purpose  of  extending  the  photography  of  lonjg 
wave  lengths  to  stellar  spectra.  The  results  have  shown  the  feasi- 
bility of  extending  observations  on  stellar  spectra  to  greater  wave 
lengths  than  has  heretofore  been  possible.  A  new  absorption  band 
was  photographed  at  the  end  of  the  visible  spectrum  and  later  labo- 
ratory experiments  at  the  Bureau  have  confirmed  the  conjecture  that 
this  is  due  to  titanium  oxide.  There  is  found  in  this  experience  an- 
other example  of  the  stimulating  effect  of  celestial  spectroscopy  on 
laboratory  investigation.  The  general  conclusions  of  this  work 
may  be  stated  as  follows:  (1)  Many  stellar  spectra  possess  suffi- 
cient intensity  in  the  region  of  wave  length  8000A  (infra-red)  to 
enable  this  portion  of  the  spectrum  to  be  photographed  on  pUtes 
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sensitized  with  dicyanin;  (2)  in  favorable  instances  stellar  spectra 
can  be  recorded  to  wave  length  8500A  or  possibly  to  even  greater 
wave  length;  (8)  the  region  of  stellar  spectra  bejrond  7000A  con- 
tains features  of  importance  to  astrophysics,  especially  in  the  case 
of  the  red  stars. 

The  Johns  Hopkins  University  kindly  placed  at  the  disposal  of 
the  Bureau,  a  suitable  grating  and  auxiliary  apparatus  for  the  pho- 
tography of  the  solar  spectrum.  Dicyanin-stained  plates  made  it 
possible  to  record  the  spectrum  of  the  sun  from  the  red  at  6800A  into 
the  infra-red  at  9600A.  The  dispersion  and  fine  detail  of  these  pho- 
tographs is  nearly  comparable  with  that  of  Professor  Rowland's 
map  of  the  solar  spectrum  from  the  ultra-violet  limit  to  the  visible 
red.  The  measurement  of  wave  lengths  corresponding  to  the  ab- 
sorption lines  and  comparison  of  these  with  the  lines  obtained  from 
laboratory  sources  will  make  possible  additional  identifications  of 
chemical  elements  in  the  atmosphere  of  the  sim. 

Refractive  Index  and  Dispersion  of  Air. 

It  has  become  necessary  to  investigate  the  optical  properties  of  the 
air,  since  they  have  not  been  determined  with  sufficient  thorough- 
ness for  the  reduction  of  some  of  the  wave-length  measurements. 
For  example^  the  difference  in  the  index  of  ref rad;ion  of  the  air  for 
different  wave  lengths  must  be  taken  into  account  in  the  measure- 
ment of  secondary  standards  of  wave  length,  and  for  the  proper 
discussion  of  numerical  relations  among  spectrum  lines  it  is  neces- 
sary to  reduce  wave  lengths  which  have  oeen  measured  in  air  to  their 
value  in  a  vacuum.  This  requires  a  knowledge  of  the  index  of  re- 
fraction of  air  of  various  densities  for  a  large  range  of  wave  lengths. 
Over  1,000  observations  have  been  made  on  the  index  of  refraction 
of  air  for  wave  lengths  from  2500A  to  9000A,  which  is  the  entire 
spectrum  range  easily  recorded  by  direct  photography.  These  ob- 
servations were  made  for  several  temperatures  oetween  0®  C.  and 
60°  C.  and  for  several  pressures  ranging  from  zero  to  one  atmos- 
phere. 

Spectroscopic  Analysis. 

The  spectroscopic  method  of  analysis  has  some  advantages,  within 
certain  limits,  over  the  chemical  method  of  analyzing  chemical  com- 
poimds.  In  some  cases  the  (quantity  of  the  sample  is  too  small  for  a 
successful  analysis  by  chemical  means.  The  spectroscopic  method 
can  be  used  to  test  the  presence  of  all  the  constituents  of  a  compound 
in  a  single  small  sample,  while  the  chemical  method  often  requires 
several  portions  of  the  material,  each  -one  of  which  is  separately  ex- 
amined for  a  certain  element  or  group  of  elements.  Furthermore,  a 
spectroscopic  analysis  can  generally  be  made  much  more  quickly 
and  easily  than  a  chemical  analysis.  For  these  reasons  considerable 
time  has  been  given  to  developing  both  qualitative  and  quantitative 
analyses  by  spectroscopic  methods. 

A  large  number  of  standard  samples  of  alloys  were  prepared  by 
metallurgists  and  carefully  analyzed  by  chemists.  The  spectra  of 
these  demiitely  prepared  and  analyzed  samples  were  then  compared 
with  the  spectra  of  samples  of  unknown  content.  In  this  way  the 
imlmown  specimens  were  analyzed  with  accuracy.  This  method  has 
been  especially  valuable  in  the  analyses  of  boiler  safety  plugs  of 
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fusible  tin.  Several  hundred  such  plugs  have  been  examined  and 
found  to  average  0.2  per  cent  copper,  0.1  per  cent  lead,  0.05  per  c^it 
zinc,  and  0.07  per  cent  iron.  The  specifications  for  these  plugs  allow 
0.3  per  cent  total  impurities  and  the  spectroscopic  method  is  now 
very  simple  if  the  impurities  fall  within  this  range.  An  analysis 
of  10  plugs  can  be  made  in  about  90  minutes  in  this  way,  while  the 
chemical  methods  require  about  three  days.  Thirteen  aluminiun 
alloys  were  examined  spectroscopically  and  the  type  of  alloy  de- 
termined. Thirteen  samples  of  zinc  ore,  electrolytic  zinc,  and  muds 
from  electrolytes  were  examined  for  rare  elements  by  spectroscopic 
means.  A  number  of  iron,  steel,  brass,  platinum,  and  glass  samples 
have  also  been  examined.  All  the  glass  samples  contained  lithiiun 
and  it  was  found  possible  to  make  comparative  determinations  of 
the  sodium  and  potassium  content  whicn  were  roughly  in  accord 
with  the  chemical  analyses. 

The  spectroscopic  method  of  analysis  is  extremely  sensitive  and 
often  detects  impurities  which  escape  the  chemical  method.  In 
cases  where  the  chemical  quantitative  analysis  can  not  be  replaced 
bj  the  spectroscopic  method,  a  rapid  preliminary  spectrmn  qualita- 
tive analysis  often  saves  the  chemist  much  time. 

Rare  Gas  Discharge  Tubes. 

The  spectra  of  the  rare  gases  can  only  be  examined  by  confining 
small  quantities  of  the  ^ases  in  glass  or  quartz  tubes  and  sending 
an  electrical  discharge  through  them.  The  design  of  these  tubes  is 
a  matter  of  much  importance  and  has  received  considerable  attention 
at  the  Bureau.  Both  glass  and  fused  quartz  tubes  containing  hydro- 
gen, helium,  and  argon  have  been  made.  Some  of  these  tubes  were 
required  in  work  at  the  Bureau,  and  several  were  furnished  to  other 
Government  bureaus  and  to  scientific  institutions.  It  was  foimd 
possible  to  make  excellent  discharge  tubes  of  argon  directly  from 
the  air.  A  small  bulb  of  quartz  or  Pyrex  glass  was  filled  with 
calcium  chips  and  attached  to  a  tube  containing  air.  Maintaining 
the  calcium  at  a  temperature  of  about  SOO""  C.  for  several  hours 
abstracts  all  of  the  nitrogen  and  oxygen  and  leaves  quite  pure  argon 
in  the  tube  at  about  the  proper  pressure  for  spectroscopic  work. 
The  frequent  requests  for  the  rare  gases  and  their  ffreat  importance 
and  promise  in  scientific  work  demands  the  production  of  neon, 
argon,  krypton,  and  xenon  on  a  larger  scale. 

Solubilities  in  the  Sugar  Group. 

The  data  obtained  on  the  solubilities  of  sugars  and  on  the  in- 
fluence of  foreign  substances  upon  these  solubilities  have  an  in- 
dustrial as  well  as  a  scientific  importance.  The  preparation  of  the 
sugars  of  commerce  always  involves  their  crystallization  from  im- 
pure solutions.  The  quantity  of  sugar  which  can  be  obtained  by  a 
crystallization  depends  upon  its  solubility  in  the  presence  of  the 
particular  impurities  which  occur  in  the  crude  materials.  Cane  and 
beet  molasses  are  simply  solutions  of  sugar  in  water  containing  large 
quantities  of  mineral  salts  and  invert  sugar. 

During  the  past  year  the  Bureau  has  investigated  the  solubility 
of  sucrose  in  the  presence  of  glucose  and  invert  su^ar  (invert  sugar, 
obtained  by  the  decomposition  of  sucrose,  is  a  mixture  of  glucose 
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and  levulose),  and  the  solubility  of  glucose  in  the  presence  of 
sucrose  and  levulose.  The  results  thus  far  obtained  show  that  the 
conclusions  reached-  by  previous  investigators  are  incorrect.  The 
investigation  is  being  continued  and  the  influence  of  mineral  salts 
IS  being  studied.  In  this  manner  it  is  intended  to  study  individually 
the  constituents  that  make  up  the  complex  systems  in  molasses. 

Influences  of  Temperature  on  the  Speed  of  Inversion  of  Sugar. 

Under  the  influence  of  acid,  sucrose  decomposes  to  form  a  mixture 
of  two  sugars,  namely,  glucose  and  levulose.  This  mixture  is  called 
invert  sugar.  The  decomposition  or  "  reaction  "  occurs  with  a  meas- 
urable velocity  which  is  very  sensitive  to  temperature  influences. 
This  reaction  is  used  to  estimate  sucrose  quantitatively  when  other 
optically  active  subs-tances  are  present.  The  technique  of  this  method 
is  in  need  of  improvement  on  account  of  its  wide  application  in  the 
analyses  of  sugar  mixtures.  As  a  first  step  the  velocities  of  the  reac- 
tion for  the  range  of  temperature  employed  have  been  determined. 
The  experiments  consisted  of  measurements  of  reaction  velocities  at 
relatively  great  velocities.  The  results  of  the  experiments  showed 
that  the  velocities  could  be  expressed  by  a  mathematical  formula 
which  had  been  derived  theoretically  by  previous  workers. 

Specifications  for  Commercial  Grades  of  Sugar. 

One  of  the  most  important  problems  confronting  the  sugar  indus- 
try, both  from  the  standpoint  of  the  manufacturer  and  tiie  public, 
owes  its  origin  to  the  absence  of  definitions  or  specifications  of  the 
various  grades  of  commercial  sugars.  This  matter  has  been  brought 
to  the  attention  of  the  Bureau  a  number  of  times.  Consideraole 
difficulty  has  been  experienced  by  manufacturers  of  candy  due  to 
variations  in  the  sugar,  it  frequently  being  necessary  to  modify  the 
formulas  of  candies  on  this  account.  In  another  instance  the  Navy 
Department  was  furnished  with  an  inferior  grade  of  sugar  by  a  con- 
tractor. Recently  the  question  of  specifications  which  would  define 
the  different  grades  of  commercial  sugars,  both  white  and  brown 
(or  soft)  sugars,  has  been  brought  up  by  domestic  producers. 

From  preluninary  investigations  the  Bureau  is  convinced  that,  ow- 
ing to  the  variations  in  auahty  which  now  exist,  the  work  of  prepar- 
ing rigid  specifications  lor  the  grades  currently  on  the  market  will 
be  considerable,  but  once  such  specifications  are  established  the  un- 
certainties of  quality  in  the  different  grades  of  sugar  will  be  prac- 
tically eliminated.  The  Bureau  hopes  to  be  able  to  carry  out  this 
important  investigation  in  the  near  future. 

Basis  of  Saccharimeter  Standardization. 

The  results  of  the  Bureau's  investigation  of  the  present  basis  of 
standardization  of  saccharimeters  were  set  forth  in  the  last  annual 
report  The  most  important  item  was  the  correction  of  an  error 
of  over  one-tenth  per  cent  in  the  100-degree  sugar  point  of  the 
saccharimeter  scale,  the  net  result  being  the  saving  of  $60,000  annu- 
ally in  the  revenue  of  the  Government  from  imported  sugar  and  a 
much  larger  gain  to  the  producers  of  sugar.  Owing  to  the  present 
conditions  in  Europe,  the  bureau  has  abandoned  hope  for  the  present 
of  a  correction  of  this  error  by  the  international  committee  which 
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was  appointed  to  make  a  recommendation  regarding  the  matter. 
Despite  this  fact  the  Bureau  has  concluded  that  it  is  no  longer  war- 
ranted in  standardizing  sugar-testing  apparatus  on  a  basis  now 
known  to  be  in  error.  Accordingly,  certifications  will  be  changed  at 
an  early  date  to  the  new  value  of  the  100-degree  sugar  point  of  the 
saccharimeter. 

Constants  of  the  Quartz-Wedge  Saccharimeter. 

The  Bureau  has  described,  in  Scientific  Paper  No.  268,  the  prepa- 
ration of  pure  sugar  and  the  many  critical  tests  made  to  establish  its 
purity.  This  substance  was  used  to  fix  accurately  the  100  per  cent 
point  of  the  saccharimeter  in  order  that  sugar  analysis  in  connection 
with  the  sugar  industry  and  for  tariff  assessment  purposes  might  rest 
on  a  proper  basis.  Sugar  in  common  with  a  large  class  of  other  sub- 
stances alters  or  "  rotates  "  the  plane  of  vibration  of  plane-polarized 
light  by  an  amount  almost  exactly  proportional  to  its  concentration. 
This  property  has  been  utilized  for  the  exact  analysis  of  these  sub- 
stances in  instruments  called  saccharimeters  and  polarimeters. 

It  is  now  proposed  to  extend  the  investigation  to  the  remainder 
of  the  sugar  scale  in  order  to  ascertain  the  corrections  to  be  applied 
for  changing  concentration  of  sugar.  Thus  the  80,  60,  40,  and  20 
per  cent  points  on  the  scale  will  be  determined  with  the  same  pre- 
cision as  the  100  per  cent  point.  It  is  hoped  in  this  way  to  establish 
a  valid  working  basis  for  accurate  sugar  analysis. 

At  the  same  time  precision  measurements  of  the  rotations  of  the 
sugar  solutions  will  De  made  on  the  polarimeter.  These  measure- 
ments will  supply  data  for  the  calculation  of  the  variation  of  the 
specific  rotation  with  changes  of  concentration  of  the  sugar  solution. 

Rotation  of  Quartz  at  High  Temperature. 

The  natural  and  magnetic  rotation  of  light  by  crystalline  and 
quartz,  and  the  magnetic  rotation  of  light  by  the  amorphous  auartz 
have  been  studied  at  high  temperatures.  Additional  knowledfge  of 
the  properties  of  auartz  is  of  special  importance  from  the  theo- 
retical standpoint,  because  of  its  extensive  use  in  polariscopes  and 
other  optical  instruments  and  because  of  its  relation  to  the  problems 
involved  in  the  study  of  the  history  and  formation  of  the  earth. 
Crystalline  quartz  has  a  transition  point  at  about  575°  C;  at  this 
temperature  the  crystal  changes  over  into  another  crystal  form. 
This  is  shown  in  the  experimental  curve  of  the  natural  rotation  by  an 
abrupt  change  of  direction.  Above  this  point  the  temperature  has 
little  effect  upon  the  rotation,  while  just  below  it  a  smsdl  change  in 
temperature  causes  a  large  change  m  the  rotation.  On  the  other 
hand,  the  magnetic  rotation  of  both  the  amorphous  and  crystalline 
forms  is  found  to  be  practically  independent  of  temperature,  in- 
creasing very  slightly  as  the  temperature  rises  and  showing  no 
change  at  575°  C. 

Magnetic  Rotation  by  Magnetic  Substances. 

A  research  has  been  undertaken  on  the  magnetic  rotation  of 
metallic  films,  namely,  iron,  iron  oxides  (hematite,  magnetite,  etc.), 
and  nickel,  from  room  temperature  to  temperatures  as  high  as  pos- 
sible (about  1,000°  C.  in  some  cases).    This  work  has  opened  a  field 
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which  has  heretofore  been  unexplored.  The  behavior  in  this  region 
of  the  substances  mentioned  is  of  great  theoretical  importance,  exist- 
ing theories  having  been  based  on  the  experimental  facts  observed  at 
ordinary  temperatures. 

The  experimental  difficulties  involved  in  carrying  on  the  work  are 
necessarilv  numerous  and  difficult  to  overcome.  A  powerful  electro- 
magnet placed  between  the  polarizer  and  analyzer  of  a  very  sensitive 
polariscope  was  used,  the  pole  pieces  being  perforated  to  allow  the 
Deam  of  light  to  pass  parallel  to  the  lines  of  force  through  the  sub- 
stance in  tlie  magnetic  field.  Specially  constructed  furnaces  to  ob- 
tain the  high  temperatures  were  required.  These  furnaces  had  to  be 
small  enough  to  go  in  between  the  poles  of  the  magnet  and  yet  ^ve 
a  iiniform  temperature.  Thermocouples  and  a  sensitive  electrical 
apparatus  were  utilized  for  taking  temperature  measurements.  A 
gas-tight  furnace  was  necessary  for  the  work  on  the  metallic  films,  so 
that  the  film  could  be  kept  in  an  atmosphere  of  hydrogen,  oxygen, 
or  other  gas  during  the  experiment,  a  long  quartz  and  glass  tube 
extending  through  the  magnet  being  used  for  this  purpose.  The 
film  to  be  observed  was  placed  inside  this  tube,  and  the  furnace  was 
slipped  over  the  outside  of  the  tube  containing  the  film  in  such  man- 
ner that  the  film  was  in  the  center  of  the  furnace  and  in  the  center 
of  the  magnetic  field. 

The  results  obtained  show  that  the  magneto-optical  effect  (rota- 
tion of  the  plane  of  polarized  light)  becomes  zero  in  the  ferromag- 
netic substances  at  the  temperatures  at  which  their  magnetic  prop- 
erties are  lost.  This  effect  is  especially  clear  and  sharp  in  the  case 
of  nickel,  the  rotation  falling  abruptly  to  zero  at  about  360®  C,  the 
temperature  at  which  nickel  loses  its  magnetism.  In  the  case  of  iron, 
the  phenomena  are  much  more  complex.  With  the  increase  of  tem- 
perature from  room  temperature,  the  magnetic  rotation  begins  to 
aecrease  rapidly.  It  rises  again  somewhat  at  about  300°  C,  indicat- 
ing that  some  change  or  transformation  is  taking  place,  then  gradu- 
ally falls  off  again  to  practically  zero  at  about  780°  C.^  the  A^  trans- 
formation of  iron.  The  films  were  deposited  electrically  on  thin 
quartz  plates  placed  in  a  high  vacuum. 

Bureau  of  Standards  Baum6  Scale. 

The  existence  and  use  of  over  20  different  Baum6  scales  have  caused 
considerable  confusion  and  misimderstanding  in  the  industries.  These 
are  arbitrary  scales,  used  indiscriminately,  in  the  determination  of 
the  density  and  the  percentage  of  sugar  in  solutions.  The  great  im- 
portance of  correcting  this  situation  is  shown  by  the  action  of  the 
Association  of  Official  Agricultural  Chemists  at  their  last  meeting  in 
recommendng  that  the  Bureau  of  Standards  make  a  study  of  the 
problem,  with  the  object  of  establishing  a  suitable  standard  Baum6 
scale  for  use  in  the  sugar  industries.  The  Bureau  has  already  recog- 
nized the  need  of  such  a  scale  and  had  previously  conferred  with 
several  persons  prominent  in  the  field  of  sugar  analysis.  The  matter 
was  taken  up  in  cooperation  with  the  division  of  weights  and  meas- 
ures of  this  Bureau  and  a  new  Baum6  scale,  together  with  tables  for 
its  use  giving  equivalents  in  per  cent  sugar  and  specific  gravity,  was 
constructed.  The  new  scale  is  to  be  used  at  20^  C,  the  standard  tem- 
perature in  sugar  analysis. 
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The  advantages  of  the  new  Bureau  of  Standards  Baum^  scale  are 
shown  by  the  following:  (1)  It  is  based  upon  the  specific  gravity 
values  ox  Plato,  which  are  considered  the  most  reliable  of  any  avail- 
able; (2)  it  is  based  on  20®  C,  the  most  convenient  and  widely  ac- 
cepted temperature  for  sugar  work;  and  (8)  it  is  based  on  the  modu- 
lus 145,  which  has  already  been  adopted  by  the  Manufacturing  Chem- 
ists A^ociation  of  the  United  States,  the  Bureau  of  Standards,  and 
by  all  American  manufacturers  of  hydrometers. 

Standard  Glassware  for  Customs  Laboratories. 

The  Bureau  has  undertaken  to  interest  American  manufacturers  in 
the  production  of  standard  glassware,  owing  to  the  difficulty  experi- 
enced by  the  Treasury  Department  in  obtaining  suitable  glass  appa- 
ratus for  use  in  the  testing  of  raw  sugars.  Specifications  were  sent  to 
a  number  of  makers  and  very  favorable  replies  were  received.  It  is 
thought  that,  in  future,  the  American  manufacturers  will  be  able  to 
meet  the  demand  for  these  supplies. 

Circular  on  Polarimetry. 

There  has  been  a  rapid  growth  in  recent  years  in  the  applications 
of  polarimetry  to  the  arts  and  sciences,  with  a  proportionate  increase 
in  the  requests  made  upon  the  Bureau  for  information.  Circular  44, 
on  Polarimetry,  which  includes  a  r6sum6  of  the  work  done  at  the 
Bureau  of  Standards  and  elsewhere,  has  to  a  large  extent  furnished 
the  desired  information.  It  has  been  revised  and  considerable  matter 
added  in  the  appendixes.  The  new  material  comprises  10  tables,  in- 
cluding the  new  Bureau  of  Standards  Baum6  scale  for  liquids  heavier 
than  water,  results  of  recent  researches,  a  consideration  of  the  polari- 
zation of  low-grade  products,  a  r6sum6  of  the  work  of  the  Interna- 
tional Commission  for  Uniform  Methojds  of  Sugar  Analysis,  and 
amendments  to  the  United  States  Treasury  Department  Sugar  Ref- 
lations. 

Polarimctric  Tests  of  Raw  Sugars. 

The  present  disturbed  conditions  in  freight  transportation  have 
resulted  in  raw  sugar  importations  being  entered  at  unusual  points. 
However,  the  samples  received  by  the  Bureau  were  mainly  from  the 
larger  customs  ports.  There  were  1,243  samples  of  raw  sugar  tested. 
About  60  per  cent  were  direct  polariscopic  determinations  of  tiie 
quantity  of  sucrose  present,  and  the  remainder  were  tested  for  the 
percentage  of  moisture  in  addition  to  the  direct  polarization. 

Sampling  Molasses  in  Tank  Cars. 

Owing  to  the  conditions  prevailing  in  water  transportation,  large 
quantities  of  molasses  are  now  shipped  in  tank  cars  from  Cuba  by 
way  of  Key  West.  The  merchandise  is  loaded  in  the  cars  at  Habana 
and  transported  to  Key  West  by  ferries  and,  thence,  to  numerous 
points  in  the  country  by  rail.  The  securing  of  representative  samples 
of  molasses  in  the  tanks  has  proven  a  difficult  matter,  and  a  member 
of  the  Bureau  was  sent  to  Key  West  to  study  the  subject.  This  study 
has  resulted  in  the  preparation  of  suitable  regulations  covering  the 
sampling  of  molasses  in  tank  cars,  and  these  regulations  will  he  is- 
sued as  soon  as  their  preparation  has  been  completed. 
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Polarimetric  Tests  of  Molasses. 

The  constantly  increasing  use  of  Cuban  molasses  in  the  United 
States  has  made  it  imperative  that  the  Bureau  give  further  consid- 
eration to  the  testing  of  this  material.  A  number  of  samples  have 
been  studied  and  reported  on.  As  yet,  however,  no  satisfactory 
method  for  an  accurate  determination  of  the  density  of  molasses  has 
been  found. 

Information  Furnished  on  Polarimetry. 

A  further  increase  in  the  diversity  of  the  information  requested  by 
the  general  public  was  noted  during  the  past  year.  A  considerable 
demand  for  information  regarding  older  types  of  saccharimeters  and 
other  apparatus  has  arisen.  The  abnormal  domestic  sugar  produc- 
tion and  the  scarcity  of  all  kinds  of  sugar-testing  equipment  has 
made  it  possible  for  the  Bureau  to  furnish  much  valuable  assistance 
to  the  industry.  In  special  cases  the  Bureau  has  departed  from  its 
established  policy  and  made  accurate  adjustments  on  saccharimeters 
so  as  to  render  them  fit  for  service.  The  manufacture  of  polariscope 
tubes  and  cover  glasses,  inaugurated  by  the  Bureau  in  this  country, 
has  been  continued  with  success.  Present  conditions  have  em- 
phasized the  importance  of  having  all  classes  of  scientific  apparatus 
manufactured  in  the  United  States. 

Polarimetric  Testing. 

During  the  year  there  were  tasted  about  500  cover  glasses  for 
optical  homogeneity,  and  24  quartz-control  plates  were  standardized. 

Standard  Samples. 

Seventy-three  standard  samples  of  sucrose  and  seven  samples  of 
dextrose  were  distributed  during  the  year.  These  materials  are  used 
principally  for  industrial  and  scientific  purposes,  such  as  the  stand- 
ardization of  saccharimeters  and  for  the  determination  of  the  heat 
value  of  fuels. 

Installation  of  Sugar  Laboratory  at  Savannah,  Ga. 

A  large  sugar  refinery  was  completed  during  the  past  year  at 
Savannah,  Ga.  This  made  it  necessary  to  establish  a  customs  labora- 
tory at  that  port  for  the  purpose  of  collecting  the  revenue  on  sugar. 
The  Bureau  was  requested  to  supervise  the  equipment  and  installa- 
tion of  this  laboratory,  which  it  did  satisfactorily. 

Supervision  of  the  Customs  Laboratories  of  the  Treasury  Depart- 
ment. 

The  work  of  supervising  the  operation  of  the  customs  sugar  labora- 
tories has  been  continued  with  gratifying  results.  It  was  found 
necessary  to  modify  the  existing  regulations  owing  to  abnormal  sugar 
importations,  and  as  far  as  data  are  available,  this  has  apparently 
been  accomplished  with  no  diminution  in  the  accuracy  of  the  tests. 
The  port  of  Savannah  has  been  added  to  the  list  of  those  ports  send- 
ing samples  daily  to  the  Bureau  for  check  analysis.  The  work  of 
assisting  the  Treasury  Department  in  improving  the  equipment,  per- 
sonnel, and  efficiency  of  its  general  customs  laboratories  is  progress- 
ing very  satisfactorily. 
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Color  Standards  Investigation. 

For  several  years  past  urgent  demands  for  advice  and  assistance 
in  measuring  and  specifying  the  colors  of  light  sources  and  materials 
have  been  made  on  the  Bureau  by  various  industrial  and  commer- 
cial interests.  To  enable  the  Bureau  to  develop  methods  and  instru- 
ments to  meet  these  needs.  Congress  made  a  special  appropriation 
for  the  fiscal  year  ended  June  30,  1917.  Some  of  the  fundamental 
work  necessary  in  this  investigation  has  been  initiated  and  is  in 
progress. 

While  some  of  the  tasks  comprehended  in  this  investigation  mav 
be  said  to  be  completed  or  nearly  so,  the  investigation  is  of  such 
nature  and  mag^nitude  that  it  must  be  continued  several  years  before 
a  general  definitive  report  can  be  made.  Besides  undertaking  the 
fundamental  research  problems  in  this  investigation,  a  great  deal 
of  time  and  attention  has  been  given  (1)  to  the  technical  application 
of  colorimetry  and  spectrophotometry  to  specific  problems  in  indus- 
try, (2)  to  routine  colorimetric  testmg  by  methods  already  estab- 
lished, and  (3)  to  furnishing,  on  request,  information  and  advice 
in  regard  to  color  measurements  and  color  standards.  In  fact  the 
aggregate  attention  necessarily  given  day  by  day  to  specific  tasks 
and  current  correspondence  of  this  kind  is  so  great  as  to  impede 
very  much  the  progress  on  the  main  investigation  and  delay  its  com- 
pletion. The  instruments  and  methods  used  in  this  work  are  also 
applicable  to  certain  military  and  naval  problems;  and  in  the  pres- 
ent emergency  these  resources  of  the  Bureau  are  being  utilized,  even 
though  it  involves  delay  in  carrying  out  the  fundamental  work  of 
the  color  standards  investigation  as  originally  planned.  Some  fea- 
tures of  the  colorimetric  work  are  reported  upon  in  the  following 
paragraphs. 

Testing,     Extension,     and     Improvement    of    Spectrophotometric 
Methods. 

The  physical  basis  of  color  specification  is  spectrophotometry.  By 
this  is  meant  the  measurement  of  photometric  intensities  as  a  series 
of  points  through  the  spectrum.  For  example,  suppose  a  yellow 
glass  is  to  be  tested ;  c(uautative  examination  by  means  of  a  spectro- 
scope will  show  that  it  transmits  red,  yellow,  and  orange  light  quite 
freely,  while  transmitting  less  green  and  little  or  no  blue  and  violet 
The  lunction  of  spectrophotometry  is  to  determine  quantitatively 
the  transmission  (ratio  of  light  transmitted  to  light  falling  on  the 
glass)  for  each  kind  of  colored  light  separately.  Now  each  kind  of 
colored  light  in  the  spectrum  can  be  specified  definitely  by  its  wave 
length ;  and  the  result  of  such  a  test  is  a  curve  showing  the  relation 
of  transmission  to  wave  length.  Such  a  curve  determined  with  ac- 
curacy by  reliable  methods  constitutes  a  unique  specification  of  the 
color  of  the  sample. 

As  mentioned  in  the  report  for  last  year,  there  was  need  of  im- 
proving the  methods  for  these  determinations,  particularly  in  the 
blue.  This  work  has  been  undertaken  as  planned,  and  the  spectro- 
photometric methods  in  use  at  the  Bureau  have  been  further  tested 
and  checked.  Test  specimens  of  various  colors  of  glass  have  been 
carefully  prepared  and  measured  on  one  instrument  (Konig-Martens 
spectrophotometer)  at  the  Bureau.    Through  the  court^  of  the 
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physics  department  of  Cornell  University,  these  same  specimens 
nave  been  again  measured  by  a  representative  of  the  Bureau  on  an 
instrument  of  another  type  (JLummer-Brodhun)  at  Cornell  and  their 
transmissions  for  blue,  violet,  and  ultra-violet  also  determined  by  a 
photographic  method  (Hilger  sector  apparatus).  This  procedure 
makes  possible  the  detection  of  small  errors  and  gives  much  more 
confidence  in  final  results.  Such  counterchecking  of  results  will  be 
continued  and  elaborated.  Apparatus  is  being  installed  for  spectro- 
photometry by  another  independent  method  using  the  photo-electric 
effect. 

Fundamental  Data  Needed  for  Reference  in  Colorimetry. 

The  establishment  of  color  standards  and  standard  methods  of 
color  specification  will  require  the  compilation,  systematization,  and 
publication  of  a  great  deal  of  data  and  information,  some  of  which 
IS  now  available  m  the  literature,  and  some  of  which  will  have  to 
be  obtained  experimentally.  It  is  planned  to  publish  a  circular  and 
other  special  papers  on  this  subject  as  soon  as  such  matter  can  be 
put  in  proper  form. 

A  great  deal  of  time  has  already  been  given  to  compiling,  com- 
puting, tabulating,  and  plotting  data  so  as  to  have  it  in  form  con- 
venient for  reference  in  colorimetric  investigations  and^ tests.  Among 
the  data  so  prepared  in  tabular  and  graphic  form  during  this  year 
are  the  following  : 

(1)  Spectral  Distribution  of  Radiant  Power  in  Various  Light 
Sources. — The  color  of  a  light  source  is  determined  by  the  relative 
amounts  of  radiant  power  of  different  wave  lengths  which  it  emits. 
Thus,  if  the  power  emitted  by  a  source  consists  entirely  of  radiation 
of  a  single  definite  wave  length,  it  will  give  rise  to  a  saturated  color 
sensation  corresponding  to  that  wave  length.  If  it  contains  radia- 
tions of  various  wave  lengths,  the  color  will  be  determined  by  the 
relative  amounts  of  radiant  power  of  these  different  wave  lengths. 
The  sun  and  all  incandescent  solids  (carbon  particles  in  oil  and  gas 
flames,  the  filaments  in  electric  lamps,  etc.)  emit  radiation  of  all 
wave  lengths  over  a  wide  range  but  in  very  different  proportions  for 
the  different  wave  lengths.  Thus,  while  all  of  these  lights  are  ap- 
proximately "  white,"  some  are  very  bluish  relative  to  others.  It  is 
of  fundamental  importance  in  colorimetric  work  to  have  available 
for  ready  reference  curves  showing  the  radiant  power  of  various 
sources  as  a  function  of  wave  length  (spectral  distribution  curves). 
Such  data  have  accordingly  been  collected  and  plotted  to  a  uniform 
standard  scale.  Also,  the  theoretical  distribution  of  a  perfect  radi- 
ator at  various  temperatures,  as  given  by  the  formulas  of  Wien  and 
Planck,  has  been  newly  computed  and  plotted,  using  most  recent 
data.  The  compilation  of  these  data  is  of  special  interest  because 
its  consideration  and  discussion  are  necessary  preliminaries  to  the 
definition  of  "white  light,"  one  of  the  first  steps  in  the  establish- 
ment of  color  standards. 

(2)  Spectral  Distribution  Computed  from  the  Rotatory  Dispersion 
of  Quartz. — "Color  screens"  of  known  spectral  transmission — that 
is,  having  a  known  transmission  for  light  of  each  wave  length  in  the 
visible  spectrum — are  of  groat  importance  in  colorimetry.  Colored 
glasses  and  dyed  gelatine  films  are  used  to  some  extent  for  this 
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purpose,  but  they  have  the  disadvantage  that  their  spectral  trans- 
missions and,  consequently,  their  colors  are  not  readily  adjustable  at 
will  nor  conveniently  and  certainly  reproducible.  An  optical  system 
composed  of  a  quartz  plate  between  two  nicol  prisms  may  be  used 
as  a  color  screen,  and  the  color  is  adjustable  by  varying  the  thickness 
of  the  quartz  plate  and  the  angle  between  the  principal  planes  of  the 
nicol  prisms.  The  spectral  transmission  of  such  a  system  can  be 
computed  a  priori  with  great  precision,  but  such  computations  are 
exceedingly  long  and  tedious.  It  has  therefore  seemed  advisable  to 
compute  a  great  number  of  such  curves  for  different  constants  and 
preserve  them  for  ready  reference.  About  600  curves  of  this  kind 
have  now  been  computed  and  plotted. 

(3)  Special  Tables  of  the  Trigonometric  Functions  Used  in  Pho- 
tometry.—\n  some  photometric  and  colorimetric  work  the  computa- 
tions require  frequent  use  of  the  square  of  the  sine  of  an  observed 
angle  read  in  degrees  and  hundredths  of  a  degree.  There  being  no 
tables  of  this  kind  of  sufficient  accuracy  available,  a  set  has  been 
computed  as  follows : 

(a)     0"*  to  10*  at  intervals  of  0^.02  to  six  decimal  places. 
(6)  10'  to  80"*  at  intervals  of  0^.02  to  four  decimal  places, 
(c)  80'  to  90**  at  Intervals  of  O'.l    to  four  decimal  places. 

The  computation  and  copying  of  these  tables  has  been  carefully 
checked  and  photographic  copies  made  for  current  use  in  the  labora- 
tory. They  will  possibly  be  published  later.  In  the  meantime  a 
limited  number  of  photographic  copies  may  be  supplied  to  those  in 
need  of  such  tables. 

Less  extensive  tables  of  the  fourth  power  of  the  sine  and  the  square 
of  the  tangent  have  also  been  prepared. 

Establishment  of  Working  Standards  of  Color. 

Although  the  ultimate  terms  of  a  color  specification  should  be  abso- 
lute without  reference  to  material  colored  standards  or  particular 
apparatus,  nevertheless,  working  standards  are  important  and  essen- 
tial. Some  of  the  working  standards  of  color  to  which  attention  is 
being  given  are  the  following: 

(1)  Light  of  Known  Standard  Color, — For  the  time  being,  work- 
ing standards  of  light  of  known  color  have  been  provided  by  em- 
pirically color  matching  (by  voltage  adjustment)  a  number  of 
vacuum  tungsten  lamps  with  a  standard  acetylene  flame  of  previously 
known  spectral  distrioution.  These  lamps  nave  been  numbered  and 
marked  and  are  preserved  as  the  laboratory  working  standards  for 
light  of  this  color. 

(2)  ^^ Artificial  Daylight,'*'^ — Another  necessary  working  standard  is 
'*  artificial  daylight.'"*  There  are  on  the  market  several  combinations 
of  lamps  and  colored  glasses  intended  to  give  "  artificial  daylight.'' 
These  have  been  developed  by  different  experts  on  the  basis  of  some- 
what different  definitions  of  "  daylight."  It  is  important  that  these 
be  intercompared  and  that  a  standard  "artificial  daylight"  be 
adopted.  An  investigation  of  these  "  artificial  daylights  "  is  now  in 
progress  at  the  Bureau. 

^  original  method  of  producing  "artificial  daylight"  has  also 
been  devised  at  the  Bureau  and  developed  theoretically  and  experi- 
mentally.   It  has  been  found  by  theoretical  computations  that  the 
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spectral  distribution  of  daylight  can  be  approximately  matched  by 
hght  from  an  artificial  source  modified  by  transmission  through  a 
quartz  plate  between  nicol  prisms.  The  constants  for  such  appa- 
ratus have  been  determined  theoretically  and  the  color  match  verined 
experimentally.  A  paper  on  this  subject  is  in  preparation  for  pub- 
lication. 

(3)  Colored  Solutions. — Various  colored  salts  and  other  substances 
in  solution  have  some  value  as  working  standards  of  color.  It  is 
important  that  substances  used  for  this  purpose  have  their  spectral 
transmissions  accurately  determined.  During  the  year  the  spectral 
transmissions  of  a  number  of  such  solutions,  submitted  to  the  Bureau 
and  proposed  as  color  standards,  have  been  determined.  A  few 
other  solutions  have  also  been  examined,  and  it  is  planned  to  extend 
this  investigation  to  include  as  many  as  possible  reproducible  colored 
solutions  of  known  purity  and  concentration.  While  there  exist  con- 
siderable previous  data  on  this  subject,  they  are  largely  (qualitative 
or  only  crudely  quantitative.  The  purpose  of  the  present  investiga- 
tion is  to  obtain  quantitative  data  of  the  highest  possible  accuracy. 

(4)  Colored  glasses. — Colored  glasses  are  also  important  as  work- 
ing standards  of  color.  An  extensive  collection  of  colored  glasses  of 
standard  manufacture  is  bein^  made.  The  specimens  are  carefully 
prepared,  marked,  and  filed  in  a  systematic  way.  Their  spectral 
transmissions  are  also  bein^  carefully  determined  by  different  meth- 
ods and  filed  so  as  to  be  available  for  ready  reference.  It  is  intended 
to  continually  extend  and  augment  this  collection  of  glasses  and  data. 

Design  and  Construction  of  Colorimetric  Apparatus. 

The  design  and  construction  of  new  instruments  and  apparatus  are 
important  features  of  the  color  standards  investigation.  The  con- 
struction of  the  variation  of  thickness  color  comparator,  mentioned 
in  the  report  of  last  year,  has  been  completed  in  the  instrument  shop 
of  the  Bureau,  and  the  instrument  has  been  installed  and  adjusted  in 
the  laboratory.  The  construction  of  a  new  trichromatic  colorimeter 
is  in  progress. 

Specinc  Technical  Applications  of  Colorimetric  Methods. — ^The 
end  and  purpose  of  the  color  standards  investigation  is  to  provide 
standard  mediods  and  apparatus  needed  to  make  color  specincations 
possible  in  science,  industry,  and  trade.  The  following  are  the  im- 
portant specific  problems  to  which  attention  has  been  given  this 
year. 

1.  Specification  of  the  Saturation  of  TeUow  Tints  in  Butter  and 
Oleomargarine. — Frequent  and  persistent  demands  have  been  made 
on  the  Bureau  to  draft  a  form  of  specification  which  would  be  suit- 
able to  define  rigorously  in  law  a  limiting  value  of  what,  in  com- 
mon parlance,  may  be  called  the  "  color,"  the  "  depth  of  color,"  the 
"strength  of  color"  or  the  "yellowness"  of  butter  and  oleomar- 
garine. In  compliance  with  this  demand,  methods  have  been  devel- 
oped and  definitely  formulated,  and  a  report  on  this  subject  has  been 
published.    (See  Technologic  Paper  No.  92.) 

2.  Tlie  Photometry  of  Lights  of  Diferent  Colors  and  the  Specifi- 
cations  of  Their  Colors. — ^The  determination  of  the  relative  candle- 
powers  of  lights  of  different  colors  is  one  of  the  most  difficult  prob- 
lems of  photometry,  while  the  convenient  specification  of  the  color 
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of  a  light  is  the  fundamental  problem  of  color  specification.  A 
method  which  greatly  facilitates  the  solution  of  both  of  these  prob- 
lems has  been  developed  and  tested.  Reports  upon  this  method  have 
been  made  to  the  American  Physical  Society,  December,  1916,  and 
April,  1917,  and  published  in  the  proceedings  of  those  meetings  in 
the  Physical  Review. 

3.  Examindtion  of  Glasses  Intended  to  Protect  the  Eyes  from 
Harmful  Radiation. — There  are  on  the  market  a  number  of  glasses 
recommended  to  protect  the  eyes.  At  the  request  of  the  American 
Medical  Association,  the  Bureau  has  undertaken  to  determine  the 
spectral  transmissions  of  a  considerable  number  of  these  glasses.  A 
great  deal  of  this  work  has  been  done  and  a  report  will  probably  be 
published  during  the  coming  year. 

4.  Color  Grading  of  Cottonseed  Oil, — The  investigation  of  the 
color  of  cottonseea  oil  has  been  continued,  but  has  been  delayed 
owing  to  the  impossibility  of  securing  certain  needed  apparatus 
The  effect  of  temperature  on  the  rate  of  fading  of  the  oil  has  been 
studied.  It  is  found  that  the  color  fades,  even  in  vacuum-sealed 
cells,  somewhat  more  rapidly  at  temperatures  from  about  20°  to 
35°  C.  than  below  this  temperature. 

5.  Transparency  of  Paper  and  Tracing  Cloth. — To  meet  the  de- 
mands of  purchasers  and  manufacturers,  a  standard  method  for 
grading  the  transparency  of  paper  and  tracing  cloth  has  been  formu- 
lated and  published.    (See  Circular  No.  63.) 

Information  Furnished  on  Color  and  Color  Specifications. 

Information  relative  to  color,  color  specifications,  and  related 
topics  has  been  given  to  many  applicants,  both  in  personal  conference 
and  by  correspondence.  Among  those  to  whom  such  information 
was  furnished  are  the  following:  Refiners  of  oils,  railway  officials, 
architects,  teachers  of  art,  packing  companies,  textile  manufac- 
turers, paper  manufacturers,  manuiacturers  of  optical  apparatus, 
chemists,  physicians,  and  the  following  departments  and  bureaus  of 
the  Government:  Bureau  of  Chemistry,  Navy  Department,  Bureau 
of  the  Census,  Bureau  of  Lighthouses,  Interstate  Commerce  Com- 
mission, Bureau  of  Entomology,  and  other  branches  of  the  service. 

Tests  of  Color,  Spectral  Transmission,  and  Transparency. 

A  considerable  nmnber  of  tests  of  color,  spectral  transmission,  and 
transparency  have  been  made  during  the  past  year  for  the  Navv 
Department,  the  Post  Office  Department,  the  Department  of  Agricul- 
ture, and  other  branches  of  the  Government  service,  as  well  as  for  a 
number  of  industrial  concerns  and  other  interests. 

Turbidimetry. 

Turbidimetrv  is  the  quantitative  measurement  of  turbidity.  A 
medium  is  made  turbid  by  the  presence  of  minute  particles  in  suspen- 
sion, which  scatter  light  m  all  directions.  The  quantity  of  scattered 
light  can  be  taken  as  a  measure  of  turbidity.  A  turbidimeter  based 
upon  this  principle  has  been  designed  and  constructed  by  the  Bureau. 
With  it  every  liquid  examined,  even  the  purest  doubly  distilled  water, 
has  been  found  turbid.  The  turbidity  of  relatively  clean  air  is  quite 
appreciable.  The  instrument  measures  a  definite  optical  quantity, 
namely,  the  fraction  of  the  incident  light  scattered  by  the  turbia 
medium  in  a  particular  direction.    This  is  the  simplest  quantitative 
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meaning  that  can  be  attached  to  the  word  turbidity  used  in  an  optical 
sense.  The  turbidimeter  can,  therefore,  be  used  to  define  a  new 
standard  of  turbidity. 

The  turbidity  standard  used  in  water  analysis,  as  a  guide  to  the 
efficiency  of  the  filtration  of  municipal  water  supplies,  has  long  been 
unsatisfactory.  The  Bureau  has  requested  samples  of  standard  tur- 
bidity from  water  laboratories  representing  the  State  and  city  boards 
of  health.  These  have  been  received  and  are  now  being  intercom- 
pared.  The  results  will  show  the  variation  in  the  standard  now  in 
use,  and  will  give  the  relation  between  the  present  and  the  proposed 
new  standard.  The  Bureau  will  then  be  in  a  position  to  furnish  a 
uniform  standard  of  turbidity  to  the  entire  country. 

Interference  Methods  for  Measuring  Thermal  Expansion. 

The  apparatus,  using  the  interference  of  light  waves  to  measure 
thermal  expansion,  has.  been  thoroughly  tested  and  found  to  work 
satisfactorily.  The  expansion  coefficients  of  several  diflferent  makes 
of  chemical  glassware  have  been  determined,  the  purpose  being  to 
find  the  relation  of  thermal  expansion  to  breakage  on  sudden  change 
of  temperature. 

The  investigation  of  a  new  method  for  measuring  the  expansion  of 
very  small  samples  has  been  completed.  The  advantages  of  this 
method  consist  (1)  of  the  smallness  of  the  sample  required;  (2)  the 
elimination  of  the  difficulty  of  obtaining  the  interference  fringe  data, 
it  not  being  necessary  to  count  the  passage  of  fringes  durmg  the 
temperature  change  nor  to  make  measurements  on  fringes  of  more 
than  one  wave  length;  and  (3)  the  very  troublesome  correction  for 
change  in  the  refractive  index  of  air  with  temperature  is  eliminated. 
The  results  of  this  study  were  communicated  to  the  Philosophical 
Society  of  Washington,  and  it  is  expected  that  a  full  description  of 
tills  method  will  appear  later  as  a  scientific  paper  of  the  Bureau. 

A  meiiiod  for  determining  the  difference  in  expansion  of  these 
samples  from  the  same  specimen  simultaneously  has  oeen  devised  and 
tested.  It  has  been  successfully  applied  in  testing  the  relative  expan- 
sions of  various  parts  of  rails  in  connection  with  3ie  Bureau's  investi- 
gation of  the  cause  of  failure  of  rails.  This  investigation  is  being 
continued. 

Investigation  of  the  Performance  of  American-Made  Photographic 
and  Projection  Lenses. 

An  investigation  was  started  on  the  relative  performance  of  Amer- 
ican-made photographic  and  projection  lenses.  European-made 
lenses  have  been  very  popular  in  this  country,  as  they  were  supposed 
to  be  of  the  highest  type  of  perfection.  Very  little  is  known  of 
American-made  lenses,  as  no  comparative  data  have  ever  been  pub- 
lished. A  survey  of  American  lenses  would  show  where  they  could 
be  used  to  best  advantage.  Several  lenses  were  examined  and  meas- 
ured, but  it  was  considered  impracticable  to  continue  this  work  for 
the  present,  due  to  the  difficulties  under  which  the  lenses  have  to  be 
manufactured  and  the  scarcity  of  good  raw  material. 

Tclephoto  Lenses  and  Distance  Photography. 

Several  tvpes  of  lenses  and  cameras  are  being  investigated  in  con- 
nection with  their  proposed  utilization  for  photographing  at  great 
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distances.  Certain  data,  such  as  the  appearance  of  the  rocks  on  an 
inaccessible  mountain  peak,  become  possible  only  when  they  can  be 
photographed  from  an  accessible  point.  One  type  of  camera  was 
developed  which  gave  very  good  results  in  the  laboratory.  It  will 
be  further  tried  out  under  actual  working  conditions.  Other  types 
of  lenses  show  very  good  promise  and  wifl  be  given  further  trial. 

Development  of  Optical  Systems. 

The  constants  of  some  telescopes  for  use  by  the  Navy  Department 
were  measured,  and  further  work  will  be  carried  on  to  adapt  the 
desi^  to  American-made  optical  glass.  The  different  types  oi  glass 
required  for  the  Navy  were  reduc^  to  four  well-defined  types.  The 
standardization  of  the  types  of  glasses  used  and  of  the  types  of  tele- 
scopes will  make  possible  production  in  the  required  quantity  in  the 
shortest  time. 

Testing  of  Optical  Systems. 

The  Bureau  has  received  a  great  many  binoculars  and  telescopic 
instruments,  both  from  the  Navy  and  Army  and  from  manufacturers 
with  a  view  to  improving  the  output.  Especially  has  the  amount  of 
light  let  through  been  interesting.  The  early  part  of  the  European 
war  forced  the  manufacturers  to  use  inferior  opa(jue  glasses,  thus 
producing  binoculars  with  very  low  light  transmission.  Many  tests 
were  performed,  and  during  the  last  year  an  improvement  of  over  50 

Ser  cent  has  been  noticed.    The  field,  resolving  power,  and  general 
efinition  were  well  up  to  the  standard. 

Refractive  Indices. 

The  amount  which  a  ray  of  light  is  deviated  in  passing  into  a  piece 
of  glass  is  known  as  the  refractive  index.  The  refractive  index 
changes  with  the  wave  length  of  light  used,  this  change  being  known 
as  the  dispersion.  These  two  constants  determine  the  type  of  optical 
glass  and  the  uses  to  which  it  is  put.  The  manufacture  of  glass  in 
this  country  has  made  measurements  of  this  type  very  important, 
and  a  great  many  tests  have  been  carried  out  for  opticians  and  op- 
tical manufacturers.  These  constants  are  also  very  important  m 
those  industries  where  oils  and  liquids  are  used,  where  it  is  necessary 
to  test  the  purity  of  these  substances.  Several  tests  were  performed 
on  oils  at  the  request  of  manufacturing  companies. 

Information  Furnished  on  Optical  Systems  and  Optical  Glass. 

A  CTeat  many  inquiries  have  been  received  and  answered  regarding 
the  adaptability  and  the  practicability  of  optical  instruments.  Much 
time  has  been  spent  with  the  Navy  Department  in  drawing  up  suit- 
able specifications  for  various  kinds  of  optical  glass  and  optical 
instruments. 

Many  samples  of  optical  glass  have  been  tested  for  strain,  striae, 
refractive  index,  and  transparency,  to  obtain  an  idea  of  the  progress 
being  made  in  their  manufacture.    The  results  are  veiy  gratifyi^. 

The  methods  of  testing  optical  glass  for  strain  and  striae  and  the 
method  for  measuring  the  transparency  of  glass  were  requested  by 
several  manufacturers,  so  that  they  could  be  in  a  position  to  gauge 
their  own  progress.     These  methods  are  being  fully  developed  m 
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order  to  make  them  commercially  more  practicable,  and  will  be  pub- 
lished in  a  circular  as  soon  as  completed. 

Optical  Constants  of  Chemical  Glassware. 

In  connection  with  the  determination  of  the  types  of  glassware  in 
this  country  for  chemical  purposes,  the  strain  has  already  been  deter- 
mined. An  attempt  was  made  to  correlate  the  heat  resistivity  and 
physical  strength  with  the  strain  and  the  refractive  index  of  the 
^lass,  but  it  has  been  found  very  difficult,  as  composition  and  expan- 
sion of  the  glass  and  the  thickness  of  the  vessel  play  a  very  impor- 
tant part. 

Radiometry. 

Various  investigations  have  been  continued  in  the  general  subject 
of  radiometry,  including  the  improvement  of  instruments  for  meas- 
uring radiant  energy. 

The  application  of  the  photoelectric  cell  as  a  precision  instrument 
in  radiometry  was  investigated.  Several  potassium  photoelectric 
cells,  made  by  Kunz,  were  compared  with  a  bismuth-silver  thermopile 
by  determining  the  transmission  of  colored  glasses  in  the  blue  and 
violet.  This  type  of  radiometer  is  not  so  easily  affected  by  thermal 
disturbances  as  is  a  thermopile,  and  is  therefore  well  adapted  for  cer- 
tain special  investigations. 

A  high  resistance  iron-clad  Thomson  galvanometer  was  constructed 
to  replace  the  electrometer  in  photoelectric  work.  The  device  is  from 
35  to  40  times  as  sensitive  as  a  low  resistance  galvanometer  and  a 
sensitivity  of  i=lX}0'^^  ampere  is  easily  attained  on  a  three  to  four 
seconds  swing.  This  galvanometer  combined  with  a  photoelectric 
cell  is  especially  adapted  for  transmission  and  reflection  measure- 
ments in  the  part  of  the  spectrum  extending  from  the  blue  into  the 
ultra-violet. 

A  determination  of  the  energy  distribution  in  the  visible  spectrum 
of  several  gas-filled  tungsten  Tamps,  to  be  used  as  color  standards, 
required  considerable  investigational  work. 

Constants  of  Radiation  of  a  Uniformly  Heated  Inclosure. 

During  the  past  year  several  investigations  have  been  made  of  sub- 
sidiary problems  connected  with  a  further  determination  of  the  con- 
stants of  radiation  of  a  black  body.  An  absolute  thermopile  for 
measuring  the  constant  of  total  radiation  in  a  vacuum  was  con- 
structed and  tested,  as  well  as  a  vacuum-linear  thermopile.  The  cir- 
cle of  the  spectro-radiometer  and  its  reading  microscopes  were  modi- 
fied and  calibrated.  New  tungsten  lamps  were  prepared  for  the 
optical  pyrometer  mentioned  in  the  report  of  last  year. 

Measurements  were  made  to  determine  the  absorption  of  a  50-centi- 
meter column  of  dry  air,  and  of  air  containing  water  vapor,  to  deter- 
mine whether  there  is  a  correction  to  the  constant  of  total  radiation 
data  previously  published.  The  results  obtained  indicate  no  correc- 
tion when  using  air  which  is  free  from  water  vapor.  The  corrections 
to  the  observed  data  for  losses  by  reflection  irom  the  radiometer 
receiver  were  recomputed  and  the  value  of  the  coefficient  of  total 
radiation  was  found  to  be  the  same  as  previously  reported.  These 
data  are  of  importance  in  determining  the  scale  of  temperature  at 
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high  temperatures,  and  they  are  of  interest  in  view  of  their  intimate 
relation  with  the  fundamental  physical  constants. 

Visibility  of  Radiation  of  the  Average  Eye. 

It  is  important  to  know  how  the  eye  responds  to  lights  of  different 
colors  but  of  the  same  energy  value.  During  the  past  year  the  in- 
vestigation of  the  relative  sensibility  of  the  average  eye  to  light  of 
different  colors  was  ^completed.  The  visibility  of  radiation  of  130 
subjects  was  determined^  and  various  applications  were  made  of  these 
data  to  problems  in  radiometry. 

A  solution  of  salts  was  prepared  which  has  a  transmission  curve 
coinciding  very  closely  with  the  visibility  curve  of  the  average  eye. 
Using  a  cell  containing  this  solution,  interposed  between  a  thermopile 
and  a  source  of  light,  further  tests  were  made  of  this  combination  as 
a  physical  photometer.  Using  these  visibility  data,  computation 
shows  that  the  eye  is  so  sensitive  that  the  minimum  perceptible  light 
is  probably  less  than  one  billionth  erg. 

Mechanical  Equivalent  of  Light. 

A  mathematical  equation  was  obtained  of  the  above-mentioned 
visibility  curve  of  the  average  eye.  This  equation  was  combined  with 
Planck's  equation  of  spectral  radiation  of  a  black  body.  Using  the 
radiation  constants  of  a  black  body  and  its  brightness  at  various  tem- 
peratures, it  was  possible  to  obtain  the  luminous  equivalent  of  radia- 
tion or  the  so-called  mechanical  equivalent  of  light. 

Independent  checks  of  this  constant  were  obtained  by  measure- 
ments upon  an  incandescent  lamp  of  known  candlepower,  using  the 
physical  photometer  mentioned  m  the  preceding  section.  The  data 
obtained  by  various  methods  indicate  that  the  mechanical  equivalent 
of  light  is  of  the  order  of  1  lumen=0.0016  watt  of  luminous  flux  of 
maximum  visibility,  or  1  watt=49  candles. 

These  data  are  or  use  in  various  physical  problems  and  will  have 
an  important  practical  application  should  the  time  arrive  when 
"light"  is  purchased  as  radiant  power,  just  as  electrical  energy  is 
purchased  at  the  present  day. 

Emissive  Properties  of  Tungsten. 

The  emissive  properties  of  tungsten  were  investigated  by  two  meth- 
ods. One  investigation  consisted  in  the  determination  of  the  selective 
reflection  of  plane,  highly  polished  mirrors  of  tungsten  in  the  visible 
and  in  the  infra-red  spectrum.  A  depression  was  found  at  0.8  in  the 
reflectivity  curve,  which  is  the  cause  of  a  marked  selective  emission 
band  found  in  incandescent  tungsten. 

The  second  inves^gation  was  on  the  selective  emission  of  straight 
and  helical  filaments  of  tungsten,  in  which  it  was  shown  that  the 
increased  brightness  within  the  helix  is  due  almost  entirely  to  mul- 
tiple reflection.  The  most  important  deduction  is  that  the  radiation 
from  within  the  helix  is  not  suflBciently  close  to  that  of  a  uniformly 
heated  inclosure  to  be  used  in  the  calibration  of  pyrometers. 

Glasses  for  Protecting  the  Eyes  from  Injurious  Radiations. 

Attention  has  been  called  in  previous  reports  to  the  importance  of 
this  subject,  and  during  the  past  year  data  were  publisned  on  the 
protective  properties  of  typical  glasses. 
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It  will  no  doubt  be  understood  that  radiometry  is  the  logical  basis 
upon  which  to  specify  what  constitutes  ample  protection  from  in- 
jurious radiations,  whether  ultra-violet  or  infra-red.  At  present  in- 
formation is  quite  lacking  concerning  the  energy  density  and  time 
of  exposure  necessary  to  produce  injurious  effects  upon  the  eye. 

Photoelectric  Properties  of  Various  Substances. 

Conditions  have  arisen  which  make  it  desirable  to  determine  the 
photoelectric  sensitivity  of  substances  in  different  parts  of  the  spec- 
trum, the  energy  measurements  being  made  with  a  thermopile,  which 
is  a  nonselective  radiometer.  Such  an  investigation  is  in  progress 
and  the  results  seem  very  promising. 

Information  Furnished  on  Radiometric  Subjects. 

In  addition  to  experimental  work,  considerable  information  has 
been  given  in  compliance  with  specific  requests  for  information  on 
radiometric  matters,  such,  for  example,  as  the  radiative  properties 
of  materials  suitable  for  covering  raaiators ;  the  reflective  properties 
of  metals;  Patent  Office  inquiries ;  standard  sources  of  light;  the  effect 
of  the  heat  of  the  moon  upon  plant  life ;  thermal-radi^ynamic  sig- 
naling devices;  selenium  cells;  the  design  of  greenhouses  to  be  main- 
tained at  a  uniform  temperature;  and  the. application  of  radiometric 
methods  to  physiological  and  psychological  problems. 

Publications  on  Radiometry. 

During  the  past  year  the  following  papers  on  radiometry  were 
published:  Technologic  Paper  No.  93,  Glasses  for  Protecting  the 
Eves  from  Injurious  Iladiations;  Scientific  Paper  No.  300,  Emission 
or  Straight  and  Helical  Filaments  of  Tungsten;  Scientific  Paper 
No.  303,  Relative  Sensibility  of  the  Average  Eye  to  Light  of  Differ- 
ent Colors  and  Some  Practical  Applications  to  Radiation  Problems; 
Scientific  Paper  No.  305j  Luminous  Radiation  from  a  Black  Body 
and  the  Mechanical  Equivalent  of  Light;  and  Scientific  Paper  No. 
308,  Reflecting  Power  of  Tungsten  and  Stellite.  Experimental  data 
were  furnished  for  Scientific  Paper  No.  304,  Calculation  of  the  Con- 
stants of  Planck's  Radiation  Equation :  An  Extension  of  the  Theory 
of  Least  Squares. 

5.  CHEMISTRY. 

[Chemical  composition  and  purity  of  material  chemical  properties  and  constants,  including 
researches  upon  methods  of  analysis,  specifications  for  technical  materials,  and  prepara- 
tion of  pure  materials  for  standardisation  work  for  the  Government  and  for  industrial 
and  scientific  laboratories.] 

Rapid  Electrolytic  Determination  of  Carbon  in  Steel. 

The  method  developed  for  the  rapid  estimation  of  carbon  in  steel, 
referred  to  in  the  report  for  last  year,  has  been  improved  and  the 
results  will  soon  be  described  in  a  forthcoming  paper.  The  method  is 
extremely  rapid  and  seems  to  be  well  adapted  for  control  work  in 
steel  plants;  at  the  same  time  its  accuracy  is  high.  The  carbon 
dioxide  formed  by  burning  the  steel  in  oxygen  is  collected  in  a  solu- 
tion of  barium  hydroxide  of  known  strength  and  conductivity.  The 
resultant  decrease  in  conductivity  of  the  solution  is  a  measure  of  the 
carbon  burned. 
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Nitrogen  in  Steel. 

A  direct  method  for  determining  gaseous  nitrogen  in  steel  has  been 
devised  and  experimentally  tested.  The  nitrogen  (which  may  be 
admixed  with  any  other  gas  or  vapor  that  is  free  from  nitrogen)  is 
brought  in  contact  with  vapor  of  metallic  calcium  in  a  suitable  appa- 
ratus and  under  reduced  pressure.  The  nitrogen  is  immediately 
absorbed  by  the  calcium  as  nitride.  When  this  is  dissolved  in  hydro- 
cliloric  acid  ammonium  chloride  is  formed,  and  in  this  the  nitrogen 
is  determined  by  the  usual  methods.  Experimental  tests  on  syn- 
thetic mixtures  were  very  satisfactory. 

The  Goeren's  Method  for  Determining  the  Gas  Content  of  Steels. 

The  Goeren's  method  for  determining  the  gas  content  of  steels 
depends  upon  melting  the  steel  mixed  with  metals  which  lower  its 
melting  point  to  a  convenient  working  temperature,  in  an  evacuated 
tube,  and  analyzing  the  gases  evolved. 

Much  progress  has  been  made  in  constructing  the  complicated 
apparatus  required  by  this  method,  and  when  assembled  the  method 
will  be  given  a  thorough  trial. 

Determination  of  Gases  in  Steel  by  the  Goutal  Method. 

In  pursuance  of  a  plan  to  investigate  sources  of  error  in  present 
methods  for  determinmg  gases  in  steel  and  to  originate}  new  methods, 
if  needed,  the  Goutal  method  was  made  the  subject  of  study.  This 
method  consists  in  dissolving  the  steel  in  a  solution  of  copper-potas- 
sium chloride  in  an  apparatus  which  permits  the  gases  given  off  dur- 
hig  solution  to  be  absorbed.  Contrary  to  Goutal's  conclusions,  it 
has  been  found  that  the  gas  content  thus  obtained  is  an  entirely 
fictitious  one  so  far  as  concerns  carbon  monoxide  and  carbon  dioxide, 
since  these  gases  are  generated  by  the  oxidizing  action  of  the  cupric 
salt  on  the  carbides  present  and  there  is,  therefore,  no  relation  be- 
tween the  observed  percentage  of  these  gases  and  the  amounts  ac- 
tually present  in  the  metal.  A  paper  on  this  subject  is  in  course  of 
preparation. 

Determination  of  Oxygen  in  Steel. 

A  study  of  the  Ledebur  method  for  determining  oxygen  in  steel 
has  been  completed  and  a  paper  on  the  subject  is  in  preparation. 
This  paper  will  contain  results  of  tests  for  oxygen  in  a  number  of 
steels  and  irons  by  the  Ledebur  method,  with  special  precautions  to 
avoid  all  known  or  suspected  sources  of  error. 

Oxygen  Content  of  Steels  Deoxidizable  in  Various  Ways. 

The  improved  Ledebur  method  referred  to  in  the  preceding  sec- 
tion is  beinff  used  to  examine  for  oxygen  content  several  heats  of 
steel  made  (1)  by  ordinary  commercial  methods  and  (2)  by  varia- 
tions of  commercial  practice  with  regard  to  deoxidation  methods. 
The  results  of  this  investigation  will  be  embodied  in  a  paper. 

Ladle  Ingot  Test  Investigation. 

The  work  begun  a  year  ago  on  ladle  ingots  has  been  continued  and 
four  sets  of  ladle  test  ingots  made  in  molds  typical  of  American 
practice  have  been  cast  under  uniform  conditions  of  customary  prac- 


Digitized  by 


Google 


BEPOET  OF  DIEEOTOE  OF  BUBBAU   OF  STANDABDS.  449 

tice  at  two  steel  plants.  Two  sets  were  of  **  rising  "  steel  and  two 
of  "nonrising"  steel.  To  the  former  aluminum  was  added  in  the 
mold  at  the  time  of  pouring  and  the  effect  was  to  produce  physically 
sound  steel.  All  these  ingots  are  being  examined  metallographically 
and  later  will  be  tested  chemically  for  segregation. 

Preparation  of  Iron-Carbon  Alloys. 

The  general  problems  relating  to  the  preparation  of  alloys  of  iron 
and  carbon  and  the  development  of  new  alloy  steels  are  discussed 
m  the  report  of  the  metallurgical  division.  These  problems  involve 
much  cooperation  in  research  and  testing  on  the  part  of  the  chemistry 
division. 

Platinum  Investigation. 

It  has  been  impossible  to  take  up  the  extended  research  upon  the 
chemical  and  physical  properties  of  the  platinum  metals  which  was 
referred  to  in  the  report  of  last  year,  but  provision  has  been  made  for 
beginning  it  during  the  coming  year  unless  the  exigencies  of  the  war 
situation  should  make  it  expedient  to  postpone  the  work  still  further. 

Several  substitutes  to  replace  platinum  ware  for  chemical  and 
physical  uses  have  been  proposed,  and  one  of  these  has  been  sub- 
mitted at  the  Bureau  to  a  series  of  tests  which  show  it  to  compare 
very  favorably  with  platinum  for  most  chemical  uses.  This  is  an 
aUoy  of  80  parts  gold  and  20  parts  palladium.  Alloys  of  quite 
different  composition  which  have  been  submitted  for  test  or  soon 
will  be  submitted  may  prove  suitable  for  use  in  other  ways  but  are 
not  likely  to  find  extended  use  by  chemists. 

The  New  York  assay  office,  continuing  its  cooperation  of  the  past 

S^ear,  has  made  for  the  Bureau  over  20  crucibles  and  a  few  miscel- 
aneous  articles  of  platinum  which  have  given  satisfaction.  It  is 
hoped  that  the  Government  laboratories  generally  will  soon  be  able 
to  draw  their  supplies  from  this  source. 

Variation  of  Commercial  Gases  from  Boylc*s  "Law. 

The  variation  of  natural  gas  from  Boyle's  law  is  of  sufficient  im- 
portance to  introduce  important  differences  in  the  apparent  volume 
of  gases  measured  at  high  pressure,  as,  for  example,  in  connection 
with  orifice  meters,  proportional  meters,  and  other  commercial  meter- 
ing equipment.  At  the  suggestion  of  the  Bureau,  a  means  for  taking 
account  of  this  variation  has  been  tried  out  in  practice  by  certain 
natural-gas  engineers  and  considerable  success  is  anticipated  in  the 
further  application  of  this  method  for  correcting  for  the  variation  in 
compressibility  of  the  gas  from  the  theoretical  values. 

Specific  Gravity  of  Gases. 

The  work  reported  a  year  ago  on  the  specific  gravity  of  gases  has 
been  continued  and  the  specific  gravity  balance  devised  at  the  Bureau 
has  been  given  field  trials  and  certain  improvements  indicated  as  de- 
sirable have  been  made.  The  perfected  apparatus  has  been  con- 
structed for  use  by  a  considerable  number  of  natural-gas  companies, 
and  these  are  employing  it  regularly  in  their  laboratories.  Arrange- 
ments have  been  made  for  marketing  this  balance  by  one  of  the 
makers  of  physical-chemical  apparatus,  and  the  number  of  requests 
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for  information  on  the  subject  indicates  that  wide  application  of 
the  instrument  is  to  be  expected.  The  full  investigation  and  its  re- 
sults are  reported  in  Technologic  Paper  No.  89,  A  Specific  Gravity 
Balance  for  Gases. 

The  closely  related  work  on  the  effusion  method  for  specific  grav- 
ity determination  has  also  been  carried  to  a  very  successful  conclu- 
sion and  a  report  on  this  Work  has  been  made  in  Technologic  Paper 
No.  94,  Effusion  Method  for  Gas  Density.  The  theoretical  aspects  of 
this  work  have  been  developed  in  cooperation  with  one  of  the  other 
divisions  of  the  Bureau  and  a  paper  covering  the  conclusions  is  prac- 
tically completed.  This  theoretical  consideration  of  the  subject  has 
demonstrated  the  relation  between  the  various  properties  of  a  gas 
and  its  apparent  specific  gravity  as  determined  oy  the  effusion 
method  with  apparatus  of  different  characteristics.  A  most  inter- 
esting theoretical  development  is  that  the  effusion  phenomenon  is 
one  of  stream-line  flow  and  not  a  molecular  phenomenon  as  ordinarily 
believed. 

Preparation  and  Properties  of  Hydrogen. 

Additional  determinations  of  the  heat  of  combustion  of  pure 
hydrogen  have  been  made,  but  until  the  heat  division  of  the  Bureau 
can  give  more  time  to  this  subject,  little  progress  can  be  made  in  the 
preparation  and  the  study  of  the  properties  of  pure  gases.  It  is  in- 
advisable to  begin  work  on  carbon  monoxide  and  carbon  dioxide 
until  the  work  on  hydrogen  has  progressed  further. 

Balloon  Gas  Investigation. 

At  the  request  of  the  Signal  Corps  and  of  the  Navy  Department  the 
Bureau  is  investigating  methods  for  the  generation  of  hydrogen, 
making  certain  tests  of  the  materials  from  which  this  gas  will  be 
generated  and  cooperating  in  the  drafting  of  instructions  for  the 
personnel  which  will  operate  and  maintain  the  field  and  service 
equipment.  This  work  will  include  study  of  hydrogen  generation 
and  compression  and  the  filling  of  balloons,  both  to  prevent  explo- 
sions and  to  maintain  the  highest  operating  efficiency  feasible  under 
service  conditions. 

Combustion  Gas  Detectors. 

An  important  research,  in  cooperation  with  one  of  the  other  di- 
visions of  the  Bureau,  on  detectors  for  combustible  gases  has  led  to 
results  of  importance.  Four  types  of  detectors  have  been  perfected 
which  are  suitable  for  various  locations  and  uses.  The  type  recom- 
mended to  the  Navy  Department  for  use  on  submarines  has  proven 
so  satisfactory  in  tests  at  the  Bureau  and  the  Brooklyn  Navy  Yard 
that  it  has  been  adopted  for  use  on  certain  vessels.  A  report  on  this 
subject  has  been  requested  by  and  made  to  the  naval  authorities  of 
Great  Britain  and  Italy  on  the  types  of  detectors  specially  recom- 
mended for  naval  use. 

The  question  of  the  application  of  these  devices  for  the  detection 
and  determination  of  carbon  monoxide  in  the  air  has  also  been  con- 
sidered, but  it  is  doubtful  if  the  practical  apparatus  for  use  outside 
the  laboratory  can  be  made  sufficiently  sensitive  to  detect  less  than 
0.1  per  cent  of  carbon  monoxide,  which  is  the  maximum  quantity 
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that  is  considered  safe  to  permit  in  the  atmosphere  where  persons 
are  working. 

Chemical  Work  on  Balloon  Fabrics. 

At  the  request  of  certain  branches  of  the  Navy  and  War  Depart- 
ments, the  Bureau  undertook  to  make  tests  on  the  permeability  of 
fabrics  for  balloon  construction  to  hydrogen  and  other  balloon  gases. 
This  work  indicated  at  once  the  need  for  more  precise  information 
than  was  available  as  to  methods  of  permeabilitv  determination,  the 
»gnificance  of  these  tests,  and  for  other  work  on  balloon  fabrics.  As 
an  outgrowth  of  this  testing  the  Bureau  has  undertaken  an  extended 
investigation  of  t^in^  methods,  life  test  on  fabrics,  and  the  im- 
provement of  fabrics  in  order  to  increase  their  life  or  to  improve 
tbem  in  certain  characteristics. 

As  a  result  of  this  work  there  has  been  developed  a  tentative  speci- 
fication for  characterization  of  fabrics,  covering  permeability, 
wei^t,  and  strength,  and  including  methods  for  performance  or 
tests  to  determine  compliance  with  these  specifications.  'These  will 
supjersede  other  specifications  that  contained  certain  requirements 
which  seemed  impossible  of  interpretation  or  were  meaningless  and 
will  probably  make  possible  more  satisfactor7  relations  between  the 
Grovernment  and  the  makers  of  these  fabrics.  The  tests  on  per- 
meability are  almost  completed,  so  that  it  is  now  possible  to  define 
with  considerable  accuracy  the  relation  between  tests  under  one  set 
of  conditions  and  those  under  another  set  and  to  eliminate  the  uncer- 
tainty in  the  significance  of  these  test  resulta 

The  exposure  test  planned  to  determine  the  life  of  fabrics  includes 
heating,  exposure  to  light  and  radiation,  exposure  to  weather,  and 
comparison  with  actual  service  tests  of  the  fabric  in  aircraft.  The 
test  involves  experiments  on  glues  and  protective  coatings  for  both 
balloons  and  other  aircraft.  The  cooperation  of  manufacturers,  the 
Signal  Corps  of  the  Army,  and  the  Navy  Department  in  this  work 
will  make  tne  results  of  wide  interest  and  value. 

Chemical  Work  on  Refrigeration  Problems. 

The  work  on  refrigeration  problems  has  made  satisfactory  progress 
and  will  be  continued  the  coming  year  unless  interrupted  by  more 
urgent  demands  in  other  directions.  This  work  has  involved  the 
preparation  and  testing  of  pure  materials  and  the  study  of  gas  for- 
mation in  ammonia  refrigeration  systems.  Specifications  for  an- 
hydrous liquid  ammonia  have  been  prepared,  and  a  report  has  been 
made  on  methods  of  testing  and  the  composition  of  commercial 
samples. 

Chemical  Work  on  the  Standard  Cell. 

The  standard-cell  work  has  developed  in  such  a  way  that  it  has 
been  possible  to  furnish  practical  results  in  the  construction  of  stand- 
ard cells,  which  are  necessary  and  very  difficult  to  obtain  in  the 
market.^ 

A  series  of  Clark  (zinc)  cells  was  prepared  in  August,  1916,  which 
show  great  constancy.  They  were  set  up  with  the  special  object  of 
avoiding  gas  formation  and  the  cracking  of  the  amalgam  limb.  A 
paper  on  the  subject  is  now  in  preparation. 
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A  considerable  number  of  unsaturated  cadinium  cells  have  been 
prepared  for  the  purpose  of  meeting  the  public  demand,  in  view  of 
the  inabilitv  of  manufacturers  to  supply  them  under  present  condi- 
tions. Such  cells  are  quite  necessary  in  work  depending  on  high- 
temperature  measurements  and  are  essential  in  the  prosecution  of 
certain  phases  of  war  work.  The  results  accumulated  will  form  the 
basis  for  several  papers. 

Electrotyping  and  Electroplating  Investigation. 

Largely  as  a  result  of  the  work  conducted  by  the  Bureau  upon  the 
use  of  American  ozokerite,  there  has  been  placed  upon  the  market 
molding  wax  which  appears  to  be  satisfactory  for  electrotyping. 
This  has  not  yet,  however,  come  into  extensive  use,  owing  in  part  to 
the  difficulty  of  adapting  any  one  mixture  to  the  variable  conditions 
existing  in  different  estaolishments. 

During  the  year  some  progress  has  been  made  in  cooperation  with 
the  electrical  division  upon  the  study  of  the  conductivity  of  copper 
solutions.  *  The  results  indicate,  however,  that  there  is  a  need  for  an 
extended  and  fundamental  investigation  of  the  methods  of  deter- 
mining the  conductivity  of  such  solutions. 

It  is  hoped  to  make  more  rapid  progress  upon  some  of  the  specific 
electrotypmg  problems  during  the  next  year  through  the  cooperation 
of  the  International  Association  of  Electrotypers,  who  have  agreed 
to  pay  the  salary  and  traveling  expenses  of  a  chemist  to  work  upon 
their  problems  at  and  under  the  direction  of  the  Bureau. 

No  definite  progress  has  been  made  in  the  general  study  of  elec- 
troplating prohlems.  Numerous  requests  for  information  and  for 
tests  have  come  from  the  public  and  from  Government  departments. 
One  of  the  most  pressing  needs  in  this  industry  appears  to  be  the 
formulation  of  specifications  for  various  kinds  of  plating,  based  upon 
chemical  and  metallographic  examination,  and  possibly  upon  ac- 
celerated corrosion  tests,  such  as,  for  example,  the  "  salt  spray  test." 
In  most  cases,  however,  intelligent  formulation  of  such  specifica- 
tions will  involve^  a  more  or  less  detailed  study  in  plant  and  labora- 
tory of  the  conditions  affecting  the  properties  of  the  deposits. 

In  order  to  make  such  investigations  at  the  Bureau  on  a  semi- 
commercial  scale^  a  plating  laboratory  is  now  being  installed,  pro- 
vided with  a  3-kilowatt  generator  and  a  number  of  small  stoneware 
tanks.  As  the  work  progresses  it  will  be  necessary  to  increase  this 
equipment  to  include  apparatus  for  cleaning  the  articles  and  for 
polishing  the  .deposits,  etc. 

With  the  present  staff  assigned  to  this  work,  it  will  probably  be 
possible  to  study  the  above  and  any  other  plating  problems  of  mili- 
tary importance  likely  to  be  referred  to  this  Bureau.  Rapid  progress 
upon  the  more  general  and  fundamental  problems  of  electroplating 
will,  however,  require  additional  assistance. 

Renewal  of  Work  on  Various  Analytical  Problems. 

Arrangements  have  been  made  to  renew  the  work  on  various 
analytical  problems  undertaken  some  time  ago  but  discontinued  be- 
cause of  press  of  work  in  other  fields.  Among  such  problems  are 
the  study  of  volumetric  standards,  the  analysis  of  phosphate  rock, 
and  the  study  of  the  quaUty  of  reagents.    The  latter  subject  is  now 
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SO  urgent  that  the  American  Chemical  Society  has  taken  steps  to 
secure  the  active  assistance  of  the  Bureau  in  this  work.  It  is  recog- 
nized that  with  the  limited  force  available  under  present  abnormal 
conditions  it  will  not  be  possible  to  make  very  rapid  progress  on  these 
problems. 

Paint  and  Varnish  Investigations. 

A  number  of  investigations  on  paints  and  varnishes  have  been  con- 
ducted during  the  past  year  m  cooperation  with  a  committee  of  the 
American  Society  for  Testing  Materials,  some  of  which  are  the 

Eractical  testing  of  varnish:  a  study  of  unusual  drying  oils  (Lum- 
ang  and  Perilla) ;  a  determination  of  foots  in  linseed  oil ;  a  determi- 
nation of  the  flash  points  of  paint  thinners;  specifications  for  paint 
pigments;  the  preparation  of  standard  methods  of  analysis  of  paint 
materials;  and  others. 

A  large  number  of  service  tests  of  paint  and  varnish  was  made 
for  the  federal  General  Supply  Committee. 

A  convenient  color  scale  of  varnishes  has  been  devised  by  making 
use  of  solutions  in  strong  sulphuric  acid  of  varying  amounts  of 
potassium  bichromate. 

A  circular  of  information  on  paint  and  varnish,  giving  descrip- 
tions of  raw  materials,  methods  of  manufacture,  and  methods  of 
application  of  paint  and  varnish  has  been  prepared  for  publication. 

A  satisfactory  formula  has  been  evolved  for  a  paint  that  should 
be  extremely  white,  dry  flat,  and  adhere  to  cement,  wood,  or  cloth 
surfaces. 

An  important  line  of  work  that  should  be  taken  up  is  that  of  field 
tests.  Tnis  comprises  the  systematic  study  of  various  paint  ma- 
terials by  inspections  of  painting  operations  on  large  scales  in  vari- 
ous localities,  and  of  occasional  check  panels  of  similar  materials 
made  at  the  Bureau. 

Nonferrous  Alloys  and  Coated  Materials. 

The  major  part  of  the  work  on  nonferrous  alloys  and  coated  ma- 
terials has  been  confined  to  routine  testing  of  material  for  the 
Panama  Canal  and  the  Supervising  Architect  of  the  Treasury 
Department. 

More  or  less  research  was  involved  in  the  following  items: 
Study  of  the  eflBciency  of  the  Parker  Bust  Proof  Process  to  prevent 
corrosion  of  iron  and  steel;  work  on  metal  lathing  in  connection  with 
the  Bureau's  stucco  investigation;  testing  of  fusible  boiler  plugs; 
examination  of  a  failed  fuse  box  cover  from  a  locomotive  in  the 
Canal  Zone;  analysis  of  copper  for  an  industrial  concern;  analysis 
of  copper  cable  for  the  Argentine  Naval  Commission,  and  a  deter- 
mination of  the  zinc  coating  on  galvanized  wires.  Of  three  methods 
used  in  connection  with  the  last  problem,  namely,  the  antimony-hy- 
drochloric acid  method,  the  leaa  acetate  method,  and  stripping  in 
dilute  sulphuric  acid  with  correction  for  iron  dissolved,  it  appears 
that  the  second  and  third  yield  results  that  are  in  fairly  close  agree- 
ment, while  the  first  gives  results  which  are  too  high. 

A  comparative  corrosion  test  on  brass  and  monel  metal  confirms 
commercial  experience  that  the  monel  metal  ordinarily  gives  better 
satisfaction. 
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At  the  request  of  the  War  Department,  tests  were  made  to  deter- 
mine the  comparative  durability  of  certain  sherardized  and  electro- 
galvanized  steel  castings.  Samples  prepared  by  four  companies  were 
tested  by  the  "  salt  spray  "  method!.  The  tests  showed  the  electro- 
galvanized  samples  to  be  superior  to  those  that^were  sherardized. 

Bituminous  Materials. 

The  work  on  bituminous  materials  has  developed  materially.  The 
number  of  samples  has  increased  and  those  of  new  type  are  being  sub- 
mitted which  require  the  development  of  special  methods  of  t^ing. 

About  400  samples  of  the  important  brands  of  roofing  and  water- 
proofing felts  from  about  40  manufacturers  have  been  received  and 
Bled  for  reference,  both  as  an  aid  in  identifying  thesis  materials  and 
to  enable  the  Bureau  to  keep  in  touch  with  what  is  to  be  found  on 
the  market.  The  samples  will  also  prove  of  value  in  passing  on 
prepared  roofings  to  be  used  on  the  various  cantonment  buildings 
recently  constructed  or  under  construction.  The  office  of  the  Quar- 
termaster General,  United  States  Army,  requests  that  the  Bureau 
should  be  familiar  with  all  of  these  materials.  After  these  roofings 
have  been  in  place  a  year  or  two  they  will  be  inspected,  and  it  is  be- 
lieved that  much  valuable  information  will  be  gained. 

Samples  of  authentic  tars  from  various  sources  have  been  ob- 
tained from  which  it  is  proposed  to  distill  creosote  oils.  These  oils 
will  then  be  studied  as  authentic  oils  to  serve  in  grading  oils  that 
are  received  for  test.  It  is  also  planned  to  ascertain  whether  or  not 
the  Forest  Service  method  of  distillation  produces  an  undue  amount 
of  •'  cracking  "  of  the  oil. 

Arrangements  have  been  made  to  study  a  number  of  samples  of 
"ship's  insulating  felt,"  known  commercially  as  "Irish  felt,"  with 
the  object  of  developing  a  satisfactory  specification. 

The  melting  point  of  asphalt  has  been  the  object  of  some  study 
and  the  ring  and  ball  metnod  of  determining  it,  since  adopted  as 
standard  by  the  American  Society  for  Testing  Materials,  has  been 
submitted  for  the  cube  method  in  an  air  bath. 

A  representative  of  the  Bureau  visited  the  asphalt  lakes  in  Trini- 
dad and  those  in  Bermudez  State,  Venezuela,  and  gathered  much 
information  that  will  be  of  value  in  testing  the  asphalts  from  these 
sources.  The  same  representative  returned  by  way  of  the  Canal 
Zone,  where  materials  in  service  which  the  Bureau  had  tested  were 
inspected.  The  information  so  gained  is  of  great  value  in  deter- 
mining the  fitness  of  materials  for  this  climate  and  for  the  uses  to 
which  they  are  put. 

Chemical  Work  on  Cement. 

In  addition  to  the  regular  routine  work  on  cements,  limes,  and 
plasters,  much  work  has  been  done  in  cooperation  with  the  cement 
division  in  investigations  of  the  chemical  changes  occurring  in  mor- 
tar and  concrete  when  exposed  to  sea  water,  "  alkali "  waters,  and 
under  abnormal  conditions.  Further  cooperative  work  is  planned 
on  the  problem  of  drain  tile  disintegration  in  other  than  '^alkali" 
waters.  A  number  of  concrete  floor-hardeners  were  examined  for 
the  cement  division  preliminary  to  a  more  extended  study  of  the  use 
and  utility  of  such  materials. 
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Chemical  Tests  of  Lubricants. 

The  demand  for  tests  of  lubricants  has  been  so  very  great  durinc 
the  past  year  that  it  has  been  impossible  to  take  up  the  contemplated 
study  of  certain  problems  alon^  this  line.  Cooperative  work  with 
the  American  Society  for  Testing  Materials  has  continued  in  this 
direction. 

Chemical  Work  on  Leather. 

For  some  time  physical  tests  of  leather  have  been  made  at  the 
Bureau  and  the  need  for  chemical  control  has  become  evident.  The 
chemical  division  is  now  engaged  on  this  work  and,  in  addition,  the 
National  Tanners  Association  is  cooperating  with  the  Bureau  on 
the  subject.  A  rapid  and  sufficiently  accurate  method  for  deter- 
mining the  specific  gravity  of  leather  has  already  been  devised. 

Chemical  Analysis  of  Rubber. 

The  method  devised  at  the  Bureau,  referred  to  in  a  previous  re- 
port, for  the  direct  determination  of  rubber  by  combustion  of  the 
nitrosite  involved  many  diflSculties,  even  when  compounds  containing 
new  rubber  were  analyzed.  These  difficulties  have  been  overcome 
and  it  is  now  possible  to  obtain  correct  results  even  when  reclaimed 
rubber  and  lampblack  are  mixed  with  new  rubber.  A  paper  describ- 
ingthe  method  is  now  in  preparation. 

The  factors  which  influence  the  determination  of  rubber  and  an 
accelerated  aging  test  are  under  investigation  and  have  yielded  pre- 
liminary results  of  promise. 

The  Bureau  has  assisted  in  the  work  of  the  Joint  Rubber  Insula- 
tion Committee  and  its  method  for  the  determination  of  total  sulphur 
in  rubber  has  been  adopted  by  the  committee  as  an  alternative  pro- 
cedure. 

Chemical  Work  on  Paper. 

Hydrocellulose,  in  powdered  form,  prepared  from  waste  parch- 
ment paper,  has  been  purchased  and  used  as  a  filler  instead  of  the 
clay  and  other  mineral  matter  commonly  used.  Samples  of  paper 
made  at  the  Bureau  were  tested  in  a  wet  plate  press  and  gave  excel- 
lent results. 

A  form  of  colloidal  cellulose,  not  described  in  the  literature,  has 
been  prepared.    It  is  hoped  to  use  it  as  a  sizing  for  paper. 

Work  has  been  started,  and  is  still  in  progress,  on  pai)er  containers 
to  be  used  as  substitutes  for  tin  cans.  A  bulletin  on  this  subject  has 
been  issued  jointly  with  the  Bureau  of  Foreign  and  Domestic 
Commerce. 

There  has  been  considerable  demand  for  Technologic  Paper  No.  87, 
describing  the  method  for  recovering  pulp  and  paraffin  n*om  scrap 
paraffin  paper. 

An  investigation  of  the  precipitation  of  rosin  sizing,  after  con- 
siderable progress  had  been  made,  had  to  be  dropped  temporarily 
because  of  more  urgent  work. 

Tests  of  Chemical  Glassware  and  Procelain. 

Comparative  tests  of  a  number  of  brands  of  domestic  and  forei^ 
glassware  and  porcelain  for  chemical  use  have  been  made  and  the 
results  will  soon  be  published. 
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Standard  Analyzed  Samples. 

Another  great  increase  is  shown  in  the  demand  for  the  Bureau's 
standard  samples.  The  niunber  called  for  during  the  fiscal  year  1917 
was  8,536,  as  against  2,697  in  1916,  and  1,826  in  1915.  The  distribu- 
tion was  as  follows:  Irons  and  steels,  2,867;  brass,  54;  ores,  229; 
sodium  oxalate,  139;  naphthalene,  120;  benzoic  acid,  30;  sucrose,  76; 
dextrose,  6 ;  metals  for  melting  points^  18 ;  cement  for  testing  sieves, 
2.  Six  samples  under  the  last  two  items  are  new  and  have  been 
issued  only  during  a  part  of  the  year.  An  Alabama  iron  sample  is 
also  new.    Three  steel  samples  have  been  renewed. 

The  rapid  growth  in  the  demand  for  the  samples  makes  it  increas- 
inglv  difficult  with  the  means  at  command,  to  replenish  exhausted 
•stocK  and  to  add  to  the  list  of  samples.  Hence,  it  happened  more 
than  once  that  considerable  time  intervened  between  the  exhaustion 
and  renewal  of  a  sample.  A  special  fund  should  be  available  for  the 
purchase  and  preparation  of  materials,  apparatus,  and  appliances. 

Chemical  Testing. 

Somewhat  over  9,000  tests  were  made  in  the  chemical  laboratories 
of  the  Bureau  during  the  year.  They  involved  the  following  mate- 
rials: Ferrous  metals  (irons  and  steels),  319;  coated  metals,  832; 
nonf errous  metals  and  alloys,  912 ;  material  from  electrotyping  baths, 
27 ;  cement  materials,  1^05 ;  coal  tars,  asphalts,  and  saturated  felts, 
984;  buriap  and  building  paper,  53;  linseed  oil,  turpentine  and 
driers,  562 ;  varnish  and  shellac,  495 ;  red  lead,  white  lead,  and  putty, 
871 ;  paint  materials,  407 ;  greases,  109 ;  soaps,  203 ;  nondrying  oils  and 
metal  polishes,  130;  lubricating  oils,  431;  inks  and  ink  materials,. 
868;  flax  packing,  17;  asbestos,  60;  paper,  761;  rubber,  281;  sealing 
wax,  11;  wools  and  textile  materials,  121;  miscellaneous,  382; 
total,  9,041.      • 

The  above  tests  were  made  for  about  80  Government  bureaus  and 
establishments,  including,  practically,  all  the  executive  departments 
and  for  States,  municipalities,  and  private  parties,  as  follows:  Agri 
culture,  19;  Commerce,  1,380;  Interior,  152;  Labor,  20;  Navy,  293 
Post  Office,  346  j  Treasury,  2,462;  War,  350;  Panama  Canal,  2,574 
Government  Printing  Office,  680;  General  Supply  Committee,  423, 
other  Federal  institutions,  committees,  and  commissions,  65;  Stated 
municipal  and  other  institutions  and  committees,  150;  and  private 
parties,  126. 

Miscellaneous  Chemical  Tests  and  Investigations. 

Many  miscellaneous  tests  of  interest  have  been  made  upon  a  great 
variety  of  subjects  and  materials,  in  part  as  follows:  "  Glasso,"  a  ma- 
terial intended  to  prevent  clouding  of  wind  shields  and  goggles  by 
rain  or  mist;  Columbian  Spirits,  recommended  as  superior  to  ethyl 
alcohol  for  analytical  purposes,  and  found  not  to  be  as  suitable 
for  soap  analysis  as  ethyl  alcohol ;  "  Saf etch,"  a  material  said  to  be 
excellent  for  use  on  aluminum  plates  used  in  map  printing;  and 
similar  preparations. 

Chemical  Publications. 

The  following  papers,  circulars,  and  addresses  emanating  from  the 
chemistry  division  have  been  published  during  the  year  or  are 
nearly  ready  for  publication :  Technologic  Paper  No.  87,  Recovery 
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of  Paraffin  and  Paper  Stock  from  Waste  Paraffin  Paper ;  Technologic 
Paper  No.  89,  A  Specific  Gravity  Balance  for  Gases:  Technologic 
Paper  No.  88,  Studies  on  Paper  Pulp;  Technologic  Paper  No.  94, 
Effusion  Method  for  Gas  Density;  "Our  analytical  chemistry  and 
its  future"  (Chandler  Foundation  lecture,  Columbia  University); 
"Determination  of  gas  density,"  to  be  published  in  a  technical  jour- 
nal; "Calibration  of  the  gas  interferometer,"  to  be  published  in  a 
technical  journal;  "Gas  investigations  of  the  National  Bureau  of 
Standards  " ;  proceedings  of  the  Sixteenth  Annual  Convention  of  the 
Wisconsin  Gas  Association,  March  13,  1917 ;  "  Reducing  matter  ex- 
tractable  from  filter  paper,"  Journal  of  the  American  Chemical  Soci- 
ety, volume  39,  page  928, 1917 ;  Technologic  Paper  No.  98,  The  Effects 
of  Heat  on  Celluloid  and  Similar  Materials;  "Composition  and 
testing  of  commercial  liquid  ammonia,"  Journal  of  the  Society  of 
Refrigerating  Engineers,  volume  3,  page  30,  March,  1917;  Circular 
No.  25  (revised),  Standard  Samples — General  Information;  Cir- 
cular No.  62,  Specifications  for  and  Methods  of  Testing  Soaps;  and 
Circular  No.  69,  Paint  and  Varnish  Materials. 

New  Chemistry  Building. 

Delays  due  to  certain  differences  with  the  contractor  for  con- 
struction and  inability  to  obtain  certain  materials  for  equipment 
and  labor  for  installation  made  it  impossible  to  occupy  the  new 
chemistry  building  early  in  1917,  as  had  been  expected.  The  transfer 
of  men  and  working  equipment  began  in  June  and  will  be  completed, 
it  is  hoped,  before  the  end  of  July.  The  occupation  is  progressing 
under  difficulties,  for  not  all  of  the  necessary  piping  and  fittings  are 
in  place  even  now,  but  the  transfer  is  rendered  necessary  by  the 
pressing  demands  for  the  space  now  occupied  by  the  chemistry  force 
in  four  other  buildings. 

The  additional  emergency  appropriation  of  $35,000  recently  pro- 
vided will  probably  permit  the  whole  building  to  be  fully  equipped. 
However,  the  equipment  installed  thus  far  provides  no  more  tnan 
for  the  present  force  of  chemists,  which  is  being  rapidly  increa^d 
to  meet  the  needs  of  the  war  situation. 

6.  ENGINEERING  RESEARCH  AND  TESTING. 

[Operative  efficiency  of  mechanical  appliances,  accuracy  of  engineering  instruments,  condi- 
tions affecting  their  effective  use,  e.  g.,  structure  and  design  as  related  to  durabili^  and 
efficiency;  methods  of  standardisation  and  test,  standards  of  performance,  and  funda- 
mental researches  on  the  scientific  principles  involved  in  speedometers,  pressure  gauges, 
water-current  meters,  anemometers,  tachometers,  gasoline  and  other  motors,  propellers, 
and  other  airplane  parts  and  materials,  etc.] 

Water-Current  Meter  Rating  Stations. 

One  of  the  most  important  engineering  services  rendered  by  the 
Bureau  is  the  furnishing  of  accurate  calibration  of  current  meters. 
These  instruments  are  used  by  civil  and  hydraulic  engineers  in  the 
measurement  of  the  velocity  of  flowing  Water  in  rivers,  irrigation 
canals^  and  other  open  channels,  to  secure  data  for  the  computation 
of  the  quantity  oi  water  discharged  through  such  channels  in  a 
given  time,  data  necessary  in  the  development  of  the  water  re- 
sources of  the  country  in  power  development,  irrigation,  flood  pre- 
vention, and  similar  projects.  To  secure  accuracy  m  these  measure- 
ments, the  instruments  must  be  calibrated  from  time  to  time.     A 
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body  of  still  water  must  be  available  for  this  purpose,  together  with 
equipment  for  towing  the  instrument  through  the  water  at  different 
uniiorm  speeds  and  for  accurately  recording  the  observations. 

Adequate  installations  of  this  character  are  costly  and  are  neces- 
sarily confined  almost  entirely  to  Government  stations  and  lar^ 
university  laboratories,  which  are  not  always  available  for  this 
purpose.  In  the  new  rating  station  designed  and  constructed  by  the 
Bureau  especially  for  this  work,  exceptional  facilities  are  afforded 
for  the  calibration  and  study  of  these  instruments.  Since  the  entire 
flume  was  housed  in  a  year  ago,  the  station  is  in  continuous  op- 
eration throughout  the  year.  While  a  majority  of  the  ratings  made 
are  for  the  different  engineering  bureaus  of  the  Government,  this 
service  is  also  performed  for  engineers  in  private  practice,  a  rating 
curve  and  table  being  furnished  for  a  nominal  fee. 

During  the  past  fiscal  year  277  current  meter  ratings  were  made. 
Of  this  number  208  were  lor  the  Government  departments  and  74  for 
engineers  outside  the  Government  service.  The  latter  figure  shows 
an  increase  of  about  80  per  cent  over  the  number  for  the  previous 
year.  A  number  of  special  tests  were  also  made,  including  tests  of 
six  meters  of  a  new  tjrpe  for  an  instrument  manufacturer,  a  special 
rating  for  the  Canadian  Greological  Survey,  and  tests  of  meters  for 
research  work  by  Government  bureaus. 

Different  Forms  of  Cable  Suspension  for  Current  Meters. 

In  making  measurements  of  current  velocity  in  deep  streams,  the 
current  meter  is  suspended  from  a  cable  on  a  hanger,  to  which  are  also 
attached  weights  or  a  standard  form  to  keep  the  cable  in  an  approxi- 
mately vertical  alignment.  The  number  and  size  of  weights  used 
vary  tor  different  conditions  met  in  the  field.  At  the  request  of  the 
United  States  Geological  Survey,  an  investigation  was  conducted  of 
the  deviations  from  uie  rating  made  with  its  standard  form  of  cable 
support,  produced  by  each  of  several  arrangements  of  weights  com- 
monly used  in  the  field  differing  from  the  ordinary  standard  in  the 
size  of  weights  and  in  their  position  on  the  usual  strap  hanger 
relative  to  the  meter. 

Factors  were  obtained  by  means  of  which  the  standard  rating  table 
can  be  used  without  a  special  rating  of  the  meter  for  each  particular 
case.  The  results  of  this  investigation  have  been  embodied  in  a  cir- 
cular issued  to  its  field  engineers  by  the  Geological  Survey.  This 
investigation  has  been  extended  at  the  request  of  the  Geological 
Survey  to  obtain  similar  data  for  new  equipment  which  has  recently 
been  adopted  for  field  use. 

Depth  of  Submersion  of  Current  Meters. 

An  investigation  has  been  in  progress  to  determine  the  effect  of  the 
depth  of  submersion  on  the  rate  or  rotation  of  the  small  Price  cur- 
rent meter.  Tests  have  been  made  for  depths  of  from  two-tenths  of 
a  foot  to  2  feet  for  velocities  from  one-half  foot  to  6  feet  per  second. 
This  work  has  been  practically  completed.  The  results  thus  far 
obtained  indicate  that  for  the  same  velocity  the  rotation  of  the  meter 
is  in  general  increasingly  retarded  as  the  meter  approaches  the  sur- 
face, but  that  this  enect  practically  disappears  at  depths  greater 
than  1  foot 
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Fire-Extinguisher  Investigations  and  Tests. 

A  report  has  been  made  to  the  Steamboat-Inspection  Service, 
embodying  the  results  of  an  examination  and  test  of  75  different 
makes  of  hand  fire  extinguishers,  in  compliance  with  a  request  from 
that  Bureau.  Included  m  these  different  makes  were  extmguishers 
of  the  dry  powder,  soda  and  acid,  and  carbon-tetrachlpride  types. 
The  various  devices  submitted  have  been  classified  and  the  limitations 
and  particular  fields  of  service  of  each  type  have  been  outlined. 
Each  extinguisher  was  tested  from  the  standpoint  of  safety  and 
reliability  in  operation  and  effectiveness  as  a  first-aid  fire  appliance. 

The  Steamboat-Inspection  Service  has  been  furnished  with  data 
for  use  as  a  basis  for  the  future  approval  of  devices  of  this  character 
used  on  vessels  under  its  jurisdiction.  As  a  result,  a  number  of 
extinguishers  which  do  not  embody  the  most  modem  practice  in  the 
construction  of  these  devices  will  not  be  included  m  the  list  of 
approved  extinguishers.    It  was  found,  for  example,  that  a  large 

Proportion  of  tne  small  hand  extin^ishers  which  use  extinguishihg 
uids  consisting  principally  of  carbon  tetrachloride  were,  owing  to 
their  principle  of  operation  or  defects  in  their  construction,  unre- 
liable and  not  suited  for  first-aid  fire-extinguishing  purposes. 

The  testing  of  extinguishers  which  have  been  submitted  since  the 
first  report  was  made  and  the  retest  of  those  which  have  been  modi- 
fied since  the  first  tests  and  resubmitted  is  still  in  progress. 

A  more  extended  investigation  of  several  types  of  fire  extinguishers 
with  especial  reference  to  their  use  on  vessels  has  been  planned 
for  the  coming  vear. 

Advice  has  also  been  furnished  to  other  Government  bureaus  in 
connection  with  the  purchase  of  fire  extinguishers. 

Fire-Extinguishing  Elquipment  for  Wooden  Submarine  Chasers. 

At  the  reijuest  of  the  Navy  Department,  the  Bureau  is  investigat- 
ing the  subject  of  fire  protection  for  the  engine  compartment  of 
wooden  submarine  chasers.  The  unusual  conditions  to  be  met  on 
board  these  small  wooden  vessels  introduce  a  fire  hazard  requiring 
special  fire-extinguishing  equipment  of  the  most  reliable  and  efficient 
type.  The  problem  is  being  studied  in  the  light  of  all  available  data 
on  the  subject  and  experiments  are  being  conducted  to  determine  the 
kind  of  fire-extinguishing  equipment  that  is  best  suited  for  the 
purpose. 

Radiator  Traps  Used  in  Vacuum  Heating  Systems. 

The  testing  of  different  makes  of  radiator  return  line  valves,  under- 
taken at  the  request  of  the  Supervising  Architect  of  the  Treasury  De- 
partment, has  been  continued.  These  valves  are  used  in  vacuum  heat- 
ing systems.  One  of  these  devices  is  installed  at  the  outlet  of  each 
radiator  in  such  a  system,  its  function  being  to  keep  the  radiator  at 
maximum  temperature  by  the  continuous  removal  of  the  air  and 
water  of  condensation,  and  to  prevent  the  escape  of  uncondensed 
steam  into  the  return  pipe.  The  economical  and  satisfactory  opera- 
tion of  a  heating  system  of  this  character  is  largely  dependent  on  the 
successful  operation  of  these  valves.  Thousands  of  these  devices  are 
annually  installed  by  the  Treasury  Department  in  public  buildings 
under  its  control.     Samples  of  tne  greater  number  of  the  many 
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valves  of  this  character  on  the  market  have  been  tested.  Data  have 
been  secured  to  determine  a  standard  of  performance  for  these  de- 
vices and  to  enable  the  Government  to  select  for  its  use  the  best  valves 
available. 

High-Pressure  Gauges. 

While  inexpensive  apparatus  for  the  checking  of  pressure  gauges 
for  the  measurement  of  tiie  ordinary  range  of  working  pressures  is 
available,  the  same  is  not  true  for  pressures  in  excess  of  1,000 
pounds  per  square  inch.  During  the  past  year,  the  Bureau  has  been 
called  upon  to  calibrate  22  of  these  instruments  designed  for  maxi- 
mum pressures  from  1,000  to  30,000  pounds  per  square  inch.  This 
service  was  performed  principally  for  gauge  manufacturers  and  mu- 
nition makers. 

Soimding  Tubes. 

A  series  of  tests  were  made  for  the  Coast  Survey  to  secure  data  for 
establishing  a  scale  for  a  new  form  of  sounding  tube  being  developed 
by  that  service. 

Spirits  Meter. 

A  series  of  tests  were  made  for  the  Internal  Revenue  Service  of  a 
new  type  of  meter  for  the  measurement  of  distilled  spirits  to  deter- 
mine its  suitability  for  customs  purposes. 

Patrol  Lanterns  for  the  United  StatQ3  Coast  Guard  Service. 

Tests  were  made  for  the  Treasury  Department  to  determine  the 
effect  of  high  wind  velocities  on  12  different  types  of  patrol  lanterns 
for  use  by  the  Coast  Guard  service.  The  tests  were  conducted  in  the 
wind  tunnel  at  the  Washington  Navy  Yard,  where  it  was  possible  to 
subject  the  lanterns  to  wind  velocities  up  to  60  miles  per  nour. 

Gasoline  Intensifiers  for  Automobile  Engines. 

There  are  a  number  of  materials  on  the  market  known  as  gasoline 
intensifiers,  for  which  the  claim  is  made  that  when  added  in  small 
quantities  to  gasoline,  an  increased  engine  efficiency  is  secured.  Six 
of  these  materials  were  tested  with  a  six-cylinder  automobile  engine 
driving  an  electric  absorption  dynamometer,  and  a  sample  of  gaso- 
line afleged  to  be  treated  by  a  secret  electrochemical  process  was 
tested  in  the  same  way.  The  apparatus  used  was  very  sensitive  and 
capable  of  indicating  small  differences  in  power  developed,  but  in 
no  case  was  there  any  noticeable  increase  in  power  or  efficiency  of 
the  engine  when  using  the  treated  gasoline  as  compared  with  its 
performance  when  using  straight  gasoline  under  the  same  operating 
conditions. 

Miscellaneous  Tests  of  Instruments  and  Devices. 

The  routine  tests  of  the  engineering  instrument  section  amounted 
to  439,  including  277  current  meters,  22  high-pressure  gauges,  64 
pressure  and  vacuum  gauges,  10  anemometers,  and  66  miscellaneous 
tests  of  instruments  and  devices,  including  tachometers,  indicators, 
air  pumps,  fire  extingui^ers,  valves,  paper  testers,  speedometers,  etc. 
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Cooperation  with  Scientific  and  Technical  Societies. 

The  Bureau  is  cooperating  with  the  National  Fire  Protection  As- 
sociation in  developing  standard  requirements  for  the  design  and 
installation  of  automatic  sprinkler  equipments,  including  "  drv  pipe  " 
systems  which  are  used  in  buildings  when  the  temperature  falls  be- 
low the  freezing  point  of  water,  and  chemical  sprinkler  systems  in 
which  liquids  other  than  plain  water  are  used  as  the  extinguishing 
agent  and  whose  operation  involves  chemical  reactions.  The  Bureau 
is  also  cooperating  with  this  association  in  establishing  standard 
specifications  for  pipes  and  pipe  fittings,  and  in  encouraging  the 
general  adoption  or  the  Nati6nal  Standard  Fire  Hose  Couplings.  A 
revised  edition  of  Circular  No.  50,  National  Standard  Hose  Cou- 
plings and  Fittings  for  Public  Fire  Service,  has  been  published  and 
there  is  evidence  that  municipal  fire  departments  throughout  the 
country  appreciate  more  fully  than  ever  before  the  advantages  of 
fire-fighting  equipment  that  is  made  interchangeable  by  the  use  of 
standard  connections. 

Investigations  Relating  to  Mechanical  Appliances. 

The  investigations  summarized  under  the  following  topics  are 
illustrative  of  a  general  type  relating  to  mechanical  appliances, 
which  are  now  carried  out  in  several  divisions  of  the  Bureau,  but 
which  will  probably  be  combined  into  a  new  section  of  work  relating 
to  mechanical  appliances. 

Spark-Plug  Investigations. 

Work  has  been  done  in  cooperation  with  the  electrical  division  and 
with  the  Pittsburgh  laboratories  of  the  Bureau  in  an  investigation 
of  the  causes  of  failure  of  ignition  spark  plugs  in  aeronautic  engines, 
with  a  view  to  remedying  the  difficulties. 

Study  of  the  behavior  of  many  different  makes  of  spark  plugs, 
both  by  laboratory  experiments  and  service  tests  in  an  aeronautic 
engine,  have  in  part  led  to  the  preparation  and  adoption  of  accept- 
ance specifications  by  the  Signal  Corps.  Tests  are  bemg  made  unaer 
these  specifications  at  the  Bureau. 

Test  samples  covering  the  whole  range  of  possible  porcelain  com- 
position, have  been  made  up  at  Pittsburgh  and  are  being  tested  for 
their  thermal  and  electrical  behavior. 

Arrangements  have  been  made  for  the  construction  of  spark  plug 
porcelain  from  the  most  promising  of  these  compositions. 

The  temperature  conditions  to  which  spark  plug  porcelains  are 
subjected  are  being  investigated  by  direct  temperature  measurements 
in  actual  service  with  a  view  to  devising  means  to  meet  satisfactorily^ 
the  conditions  of  high  temperature  and  extreme  temperature  gradi- 
ents which  occur  in  aeronautic  engines. 

Aeronautic  Radiator  Investigations. 

Work  was  started  in  May  on  an  investigation  of  the  relation  be- 
tween the  geometric  form  of  radiator  cells  and  the  cooling  capacity 
and  head  resistance  of  radiators  under  varying  conditions  of  air 
velocity  and  air  pressure. 

The  program  includes  (1)  a  study  of  the  fundamental  laws  of  air 
flow  and  heat  transfer  in  cellular  types  of  radiators  by  means  of 
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measurements  on  all  typical  radiators  now  in  use  and  other  forms, 
which  are  necessary  to  complete  the  series  of  practicable  cell  dimen- 
sions; (2)  application  of  the  results  to  the  aesi^  of  radiator  eel! 
dimensions  for  maximum  efficiency  under   various  conditions  of 

Sressure  and  velocity;  and   (3)   the  establishment,  if  possible,  of 
esigns  for  standard  radiator  units  which  can  be  readily  built  and 
made  interchangeable. 

Equipment  for  this  investigation,  including  a  miniature  wind 
tunnel  with  a  section  20  cm.  square,  built  within  a  vacuum  chamber, 
has  been  substantially  completed. 

Installation  of  Aeronautic  Engine  Testing  Laboratories. 

In  cooperation  with  the  Signal  Corps,  the  Bureau  has  built  a 
dynamometer  laboratory  Comprising  equipment  for  the  testing  of 
aeronautic  engines  up  to  400  horsepower  by  means  of  an  electrical 
dynamometer.  A  separate  installation  for  running  service  and 
endurance  tests  of  enmnes  of  practically  any  output  is  also  undo* 
construction.  In  this  Tatter  installation,  the  engine  is  connected  to  a 
test  propeller  to  permit  the  taking  of  observations  on  the  effectiveness 
and  durability  of  various  devices  and  auxiliaries  under  service  con- 
ditions. In  both  of  these  plants  provisions  were  made  for  an  accurate 
study  of  engine  performance,  by  the  application  of  means  for  meas- 
uring power  output,  fuel  input,  speed,  heat  balances,  etc. 

The  object  of  this  equipment  is  to  provide  a  means  of  studying 
the  fundamental  elements  of  the  design  and  operation  of  aeronautic 
engines  with  the  immediate  view  of  eliminating  minor  operation 
difficulties  and  improving  the  construction  of  aeronautic  power 
plants,  by  furnishing  reliable  and  accurate  data. 

One  of  the  points  to  be  determined  bj  investigations  of  this 
character  is  the  maximum  compression  ratio  that  can  be  used  with 
safety  in  practice  (this  quantity  determines  the  maximum  power 
output  that  is  attainable  with  a  given  type  and  size  of  engine) .  This 
work  requires  an  exact  knowledge  of  the  behavior  of  spark  plugs 
and  ignition  devices,  as  well  as  accurate  measurements  of  the  amount 
of  heat  which  must  be  taken  care  of  by  the  raditor  system.  Another 
important  problem  is  the  design  of  the  radiator  itself,  an  investiga- 
tion of  which  is  being  made  m  cooperation  with  the  National  Ad- 
visory Committee  for  Aeronautics.  The  data  hitherto  available 
regarding  the  heat-dissipating  capacity  of  given  radiator  designs, 
have  been  inadequate  to  give  designers  a  sure  basis  upon  which  to 
work.  Another  is  the  problem  of  proper  lubrication  of  the  aero- 
nautic motor,  both  as  to  quantity,  quality,  operating  characteristics, 
and  the  oils  to  be  used,  including  the  temperature  at  which  those 
oils  may  be  safely  run.  Still  another  is  the  effect  of  various  fuels 
and  carburetion  systems  and  of  different  designs  of  intake  and 
exhaust  manifolds,  all  of  which  have  a  marked  e£^ct  on  the  efficiency 
and  reliability  of  the  aeronautic  power  plant. 

Testing  of  Aeronautic  Engines  Under  Conditions  of  Reduced  Atmos- 
pheric Pressure. 

In  cooperation  with  the  subcommittee  on  power  plants  of  the 
National  Advisory  Committee  for  Aeronautics,  the  Bureau  is  build- 
ing a  laboratory  for  the  testing  of  aeronautic  engines  under  con- 
ditions of  reduced  atmospheric  pressure,  in  order  to  determine  among 
other  things,  the  effect  of  different  grades  of  fuel  with  respect  to  the 
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Tariations  of  atmospheric  air  pressure  encountered  under  conditions 
of  actual  flying.  It  may  be  that  for  high  altitude  service  considerable 
improvement  in  power,  climbing  ability,  and  speed  can  be  obtained 
by  the  use  of  special  fuels.  The  same  laboratory  will  serve  for  test- 
ing out  other  methods  and  applicances,  such  as  carburetion  acces- 
sories, which  have  been  proposed  for  increasing  the  power  output 
at  high  altitudes.  All  of  this  work  is  of  the  utmost  military 
significance. 

Liberty  Engine. 

Since  the  middle  of  June,  the  design  work  on  the  Liberty  Engine, 
which  is  to  be  produced  on  a  large  scale  for  use  on  American-made 
airplanes,  has  been  temporarily  quartered  at  the  Bureau  of  Stand- 
ards. All  divisions  of  the  Bureau  have  cooperated  to  the  fullest 
extent  in  suppljung  technical  information  of  every  character  and, 
where  necessary,  have  conducted  investigations  to  aid  in  the  produc- 
tion of  this  motor. 

7.  METALLURGY. 

[Thermal  analysis  and  structure  of  metals,  heat  treatment  and  its  effect  upon  the  pro^ 
erties  of  metals  and  alloys,  including  the  researches  involved  in  determining  the  causes 
of  metal  failures,  cooling  and  heating  curves;  the  investigation  of  hardening,  annealing, 
tempering,  cementation;  the  determination  of  critical  ranges;  and  the  preparation  of 
pure  metals  and  alloys.] 

Railway  Materials  Investigations. 

The  main  outstanding  rail  problem  from  the  standpoint  of  safety 
in  railroad  practice  is  that  01  the  prevention  of  transverse  fissures. 
The  work  oi  the  past  year  has  been  directed  in  a  number  of  ways 
toward  the  determination  of  the  nature  and  causes  of  such  fissures. 

A  number  of  fissured  rails  furnished  by  various  railway  com- 
panies have  been  thoroughly  studied  and  reported  to  the  companies; 
the  investigation  included  physical,  chemical,  and  metallographic 
examination. 

More  work  has  been  done  on  the  distribution  of  temperature  in 
cooling  rails  of  different  sections,  as  throwing  light  upon  the  be- 
havior of  rails  upon  the  hot  beds. 

A  study  has  been  made  of  the  steel  at  various  parts  of  the  head 
of  fissured  and  normal  rails  in  order  to  detect  any  evidences  of  lack 
of  thermal  equilibrium  (delayed  transformation)  which  might 
account  for  the  brittleness  usually  associated  with  the  steel  at  the 
center  of  the  head  of  fissured  rails.  This  study  included  determina- 
tions of  density,  thermal  analysis,  and  microscopic  examination. 
Determinations  of  the  coefficients  of  thermal  expansion  at  various 
locations  near  a  fissure  has  failed  to  indicate  any  significant 
variations. 

The  investigation  to  date  indicates  that  none  of  the  ordinary 
characteristics,  including  structure,  expansion  and  chemical  analysis 
of  fissured  rails  (except  possibly  the  mechanical  properties),  exhibit 
any  variation  from  the  normal  condition  in  which  cause  might  be 
sought  for  the  abnormal  service  behavior  of  the  rail. 

Chilled  Car- Wheel  Investigation. 

Measurement  has  been  made  of  the  stresses  developed  in  the  plate 
of  the  three  standard  master  car  builders  wheel  (625,  675,  and  724 
pounds)  by  heating  of  the  rim  or  tread  of  the  wheel.    Such  heating 


Digitized  by 


Google 


464  REPORTS  OP  THE  DEPARTMENT  OP  COMMERCE. 

in  service  is  produced  by  the  friction  of  the  brake  shoe  on  the  wheel 
tread  and  leads  to  numerous  wheel  failures  by  the  cracking  of  the 
plate.  The  present  investigation  will  furnish  information  regarding 
the  magnitude  and  distribution  of  such  stresses  in  different  weights 
and  designs  of  wheels  and  should  be  a  basis  for  rational  alterati<His 
in  such  weights  or  design  as  may  later  be  undertaken  through  the 
proper  associations.  Stresses  were  produced  in  these  tests  equal  to 
20,000  to  24,000  pounds  per  square  inch;  these  are  close  to  the 
ultimate  breaking  strength  of  the  cast-iron  of  the  wheel  plate. 

Work  is  being  continued  on  the  annealing  characteristics  of  cast- 
iron,  particularly  of  car  wheel  compositions.  This  work  is  at 
present  concerned  with  the  effect  of  variation  in  sulphur  and  man- 
ganese content  in  the  velocity  and  temperature  of  the  decomposition 
of  the  white  iron  carbide.  A  paper  is  now  in  preparation  dealing 
with  certain  phases  -of  the  analytical  methods  for  the  determination 
of  carbon. 

Iron-Carbon  System. 

Several  ingots  of  pure  iron  and  of  iron-carbon  alloys  have  been 
cast  in  the  n'ew  large  vacuum  furnace.  These  ingots  have  been 
forged,  rolled,  or  drawn  into  shape  for  various  physical  measure- 
ments and  supplied  to  other  divisions  of  the  Bureau  or  to  outside 
laboratories  for  tests.  Further  thermal  analyses  have  been  made  of 
the  various  carbon  compositions.  After  the  furnaces  and  trans- 
former are  moved  to  the  new  chemistry  building,  it  is  hoped  that 
greater  progress  may  be  made  in  this  work,  and  that  several  new 
phases  may  be  taken  up,  including  a  study  of  the  equilibria  of  sys- 
tems other  than  the  iron-carbon  one.  In  this  manner  the  effect  on 
steel  of  different  elements,  such  as  sulphur,  manganese,  and  phos- 
phorus, may  be  studied  under  ideal  conditions,  including  the  elimi- 
nation of  the  elements  not  being  studied. 

Second  Ingot  Investigation. 

The  results  of  the  tests  made  in  cooperation  with  the  Pennsylvania 
Railroad  of  rails  manufactured  from  different  types  of  ingots  are 
in  shape  for  the  preparation  of  a  published  report.  The  results 
include  determination  of  physical  properties,  microstructure.  sene- 
gation,  etc.^  and  indicate  tne  effect  of  type  of  ingot  upon  the  nnisned 
rail. 

Ladle  Test  Ingot  Metallurgical  Investigation. 

Work  is  being  continued  in  cooperation  with  the  chemical  divi- 
sion, with  a  view  to  determining  the  best  form  of  test  ingot,  as  well 
as  the  amount  of  segregation  which  may  be  expected  in  steel  ingots. 

Gases  and  Oxides  in  Steel. 

The  work  on  ^ases  and  oxides  in  steel  should  be  extended  as  soon 
as  the  analjrticalmethods  are  suflSciently  adequate  to  include  a  thor- 
ough investigation  of  the  effect  of  these  impurities  on  the  nroperties 
of  steel.  This  will  include  also  a  study  of  tne  effect  and  efficiency  of 
various  commercial  deoxidizers  for  steel. 

The  chemical  features  of  this  work,  which  include  a  study  of  the 
best  methods  for  the  analytical  work  involved  in  such  investigations, 
^re  covered  in  the  report  of  the  chemical  division. 
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Gun  Erosion  and  Allied  Phenomena. 

The  Bureau  has  been  asked  several  times  by  the  War  Department 
for  information  concerning  certain  aspects  of  the  gun  erosion  prob- 
lem, and  therefore  the  Bureau  has  undertaken  a  preliminary  labora- 
tory investigation  of  the  behavior  of  metals  when  very  quickly 
cooled  from  high  temperatures.  It  is  believed  that  practical  field 
investigation  oi  this  problem  can  be  much  aided  by  a  laboratory 
study  of  those  properties  of  different  metallic  materials  which  are 
concerned  in  their  service  behavior  in  the  form  of  gun  linings.  This 
will  involve  a  study  of  certain  properties  of  these  materials  at  high 
temperatures. 

Temperature  Measurements  in  Metallurgical  Practice. 

Within  the  past  three  years  studies  have  been  made  of  the  feasi- 
bility of  temperature  measurements  in  steel  plants  with  particular 
reference  to  the  measurement  of  rolling  temperatures  and  those  of 
the  molten  steel  in  the  open-hearth  furnace,  in  the  Bessemer  con- 
verter, and  during  pouring  and  teeming.  It  has  been  shown  (see 
Technologic  Paper  No.  91)  that  the  measurement  and  pyrometric 
control  of  furnace  casting  and  ingot  teeming  temperatures  present 
no  serious  difficulties  or  uncertainties.  For  this  purpose  the  most 
satisfactory  type  of  instrument  is  one  of  the  special  pyrometers 
using  monochromatic  light  and  permitting  observations  nrom  a  dis- 
tance of  streams  of  metal.  For  streams  of  liquid  iron  or  steel,  the 
most  probable  value  of  the  emissivity  to  take,  using  red  light 
(X=0.66  ix),  is  ^=0.40.  The  value  of  e  for  liquid  slag  is  usually 
about  0.66,  but  it  varies  with  the  composition.  Determination  of  the 
temperature  of  charge  of  Bessemer  converters  is  not  deemed  prac- 
ticable by  such  pyrometric  methods.  The  temperature  of  the  open- 
hearth  bath  is  usually  kept  between  1,600°  and  1,670°  C. 

Thermocouple  Nichrome-Constantan. 

In  connection  with  work  on  the  distribution  of  temperature  in  a 
cooling  rail,  a  study  was  made  of  the  suitability  of  various  materials 
for  thermocouples  operating  up  to  1,000°  C.  Tests  showed  that  for 
immersion  in  steel  at  1,000°  C.j  thermocouple  nichrome-constantan 
is  very  satisfactory.  It  maintains  a  calibration  constant  to  within 
10°  C.  at  1,000°  C.  throughout  its  life ;  the  calibration  curve  is  nearly 
linear  and  shows  no  departure  from  a  smooth  curve. 

Failure  of  Brasses  and  Bronzes. 

During  the  year  publication  has  been  made  of  the  results  described 
in  the  report  of  last  year  on  the  subject  of  the  failure  of  brasses 
and  bronzes.  In  addition,  the  investigation  of  the  thermal  expansion 
of  alpha  and  of  beta  brass  has  been  completed,  and  progress  is 
reported  in  the  stress  corrosion  tests  of  manganese  bronze. 

The  thermal  expansion  of  beta  brass,  although  at  ordinary  tem- 
peratures equal  to  that  of  alpha  brass,  is,  at  temperatures  from  400° 
to  450°  C,  approximately  50  per  cent  greater  than  the  latter.  The 
beta  grains  in  a  rapidly  cooled  60 :40  brass  containing  both  alpha  and 
beta  will  be  in  a  state  of  local  tension,  the  alpha  grains  in  compres- 
sion.  This  initial  stress  may  be  responsible  for  subsequent  failure  an(J 
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cracking  in  failed  brass  bolts  which  have  come  to  the  attention  of 
the  Bureau  and  are  known  to  have  been  quenched  in  water.  It  is 
shown  also  that  these  local  stresses  lower  the  proportional  limit  of 
a  brass. 

The  samples  of  annealed  manganese  bronze  subjected  to  corrosion 
in  a  water  tank  at  the  Bureau  for  over  six  months,  while  under  ten- 
sional  stresses  equal  to  their  proportional  limits,  have  so  far  shown 
no  signs  of  cracking,  although  slight  corrosion  has  set  in.  These 
tests  are  to  be  extended  and  amplified. 

Corrosion  of  Brasses  and  Bronzes. 

Study  has  been  made  of  the  mfcrostructural  features  of  corro- 
sion in  cast  bronzes  and  in  wrought  60 :40  brass  of  the  type  of  Mimtz 
metal.  This  work  is  being  contmued  with  the  purpose  of  ascertain- 
ing the  structural  electrolytic  potential  differences  and  the  effect  of 
such  differences  upon  corrosion.  A  study  is  also  being  made  of 
the  effect  of  stress  upon  corrosiop.  It  is  apparent  from  the  metal- 
lographic  studies  made,  both  at  the  Bureau  and  abroad  under  the 
auspices  of  the  British  Institute  of  Metals,  that  the  corrosion  of 
brasses  and  bronzes  is  most  intimately  related  to  the  features  of 
structure. 

Impurities  in  Cast  Bronze  and  Brass. 

An  investigation  has  been  undertaken  of  the  specific  effects  of  the 
usual  impurities  in  cast  brass  and  bronze  upon  its  properties,  chiefly 
physical — tensile^  hydraulic,  resistance,  etc.  The  results  of  this  in- 
vestigation will  indicate  the  extent  to  which  scrap  may  be  used  in 
producing  castings  of  these  metals  and  will  be  a  basis  tor  establish- 
ing chemical  specifications  for  them.  Defects  and  failure  of  cast- 
ings are  frequently  attributed  to  the  presence  of  small  amounts  of 
impurities,  which  should,  probably,  more  properly  be  attributed  to 
improper  foundry  practice  in  melting  and  pouring  the  alloys. 

Properties  of  Commercial  Cast  Brasses  and  Bronzes. 

Numerous  tests  have  been  made  at  the  Bureau's  foundry  of  both 
88:10:2  and  88:8:4  (copper-tin-zinc)  metal  cast  into  a  form  of  test 
bar  recommended  by  the  Naval  Gun  Factory  (Washington  Navy 
Yard).  This  is  a  core  sand  cast,  cast  to  size  specimen  fea  along  its 
whole  length.  This  form  of  test  coupon  gives  very  uniform  results 
for  these  medium  shrinkage  metals.  These  tests  will  be  con- 
tinued with  the  cooperation  of  five  commercial  foundries  and  with 
that  of  the  Naval  Gun  Factory.  The  results  will  form  a  basis  for 
the  defining  of  specifications  for  the  metals  so  tested. 

Foundry  Sands. 

Comparison  has  been  made  of  the  mechanical  properties  of  fine 
French  facing  sands  and  of  American  ones  used  as  substitutes  for 
these.  It  has  been  shown  that  one  or  two  American  sands  are  equal 
to  the  imported  French  sands  in  every  respect  except  that  of  tensile 
strength.  Samples  made  up  of  the  various  sands  have  indicated  that 
the  tensile  strength  of  the  French  sands  is  superior  to  that  of  the 
American  ones.  A  report  is  to  be  made  before  the  American  Foun- 
drymen's  Association  at  its  fall  meeting. 
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Deterioration  of  Tinned  Copper  Roofing. 

The  tinned  copper  roofs  of  certain  buildings  have,  within  some  8 
to  10  years  after  installation,  become  quite  badly  pitted.  Investiga- 
tion snowed  that  this  pitting  is  primarily  due  to  the  structure  of 
the  tin  coating.  This  coating,  produced  by  the  application  of  molten 
tin  to  the  surface  of  the  sheet,  contains  an  alloy  layer  next  to  the 
copper  which  is  slightly  electronegative  to  it.  Such  a  coating,  there- 
fore, gives  only  a  mechanical  protection;  as  soon  as  the  copper  is 
exposed,  galvanic  action  sets  in  and  the  copper  is  attacked.  Plain 
copper  on  some  of  the  buildings  had  suffered  no  deterioration  under 
the  same  service  conditions.  Tinned  copper  must  be  looked  upon  as 
a  quite  unreliable  material  for  roofing  purposes,  inferior  to  plain 
copper,  and  in  most  cases  inferior  also  to  tm  plate. 

Properties  of  Electrolytically  Deposited  Copper. 

A  preliminary  report  has  been  published  of  the  studies  of  copper 
electrodeposition  in  electrotyping  baths.  These  studies  have  re- 
sulted in  establishing  tentative  specifications  for  the  deposition  of 
such  copper,  concerning  the  composition  of  bath,  current  density,  etc. 

In  connection  with  this  work  there  has  been  published  (Transac- 
tions of  American  Institute  of  Metals,  1916)  an  article,  giving  a 
description  of  the  microscopic  structure  of  electrodeposited  copper. 
The  occurrence  and  effect  of  twinned  copper  crystals  or  grains  as 
deposited  are  discussed.  The  conclusion  is  reached  that  the  grain 
size  of  such  deposits  does  not  alone  determine  the  physical  properties. 

Protective  Metallic  Coatings  on  Metals. 

In  connection  with  the  general  work  on  protective  metallic  coat- 
ings on  metals,  a  report  has  been  made  givmg  a  comparison  of  the 
basic  lead  acetate  and  the  hydrochloric  acid-antimony  chloride 
methods  of  determining  zinc  on  galvanized  iron.  This  work  is  to  be 
continued  in  the  direction  of  comparative  service  tests  (salt  spray 
test)  of  zinc  coating  applied  by  different  methods — sherardized,  gal- 
vanized, and  electrogalvanized. 

Fusible  Boiler  Plugs. 

Further  investigation  has  been  made  within  the  year  of  the  mode 
of  introduction  of  impurities,  such  as  lead,  copper,  and  zinc,  into 
the  tin  fillings  of  fusible  boiler  plugs.  The  effect  of  heating  the 
tin  and  the  casing  to  different  temperatures  on  the  copper  content  of 
the  filling  has  been  determine^,  and  manufacturers  have  been  ad- 
vised of  these  results  in  order  that  they  may  meet  the  Steamboat- 
Inspection  Service  specifications. 

Melting  Points  of  Refractory  Elements. 

Several  additional  determinations  have  been  made  of  the  melting 
points  of  the  most  refractory  elements,  chromium  and  manganese, 
and  apparatus  assembled  for  the  completion  of  the  work.  The 
melting  points  of  some  140  steels  of  different  composition  have  also 
been  determined  by  optical  pyrometer  methods. 

Cooperation  with  Military  Government  Departments. 

One  of  the  features  of  the  work  of  the  metallurgical  division  has 
been  its  greatly  increased  contact  during  the  last  year,  and  particu- 
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larly  during  the  past  three  months,  with  the  military  Government 
departments. 

The  Bureau  is  cooperating  with  the  Bureau  of  Construction  and 
Repair  of  the  Navy  Department  and  the  Signal  Corps  of  the  War 
Department  in  an  extensive  investigation  of  light  aluminimi  alloys 
for  rolling  and  casting.  It  is  hoped  that  alloys  may  be  developed  of 
greater  specific  mass  tenacity  than  those  at  present  in  use. 

The  Bureau  has  been  of  some  service  in  connection  with  the  set- 
ting of  certain  Navy  Department  specifications  for  brasses. 

Besides  a  number  of  routine  tests  for  the  Government  military 
departments,  this  division  has,  often  in  cooperation  with  other  divi- 
sions, conducted  special  investigations  and  investigative  tests  of 
very  interesting  character.  Typical  instances  are  corrosion  of  Mimtz 
metal  bolt,  for  Boston  Navy  Yard ;  examination  of  samples  of  Dura- 
lumin alloy  used  in  Zeppelin  construction,  for  Bureau  of  Construc- 
tion and  Kepair,  Navy  Department;  investigation  of  failed  metal 
parts,  for  Signal  Corps,  War  Departnaent;  examination  and  com- 
parison of  zinc  coatings  on  shrapnel  tinning  leads.  Office  of  Ord- 
nance, War  Department;  cracking  of  steel  rivets  (submarine  hull 
construction),  tor  Bureau  of  Construction  and  Repair,  Navy  De- 
partment; identification  tags  of  Monel  metal  for  seamen,  for  Bu- 
reau of  Identification,  Navy  Department. 

Cooperative  Work  in  Metals. 

A  feature  of  the  work  of  the  metallur^cal  division  has  been  its 
method  of  cooperation  with  technical  societies  or  industries  in  the 
prosecution  of  its  investigational  work.  In  this  manner  the  work  it 
undertakes  may  proceed  upon  the  very  broadest  lines  and  with  full 
pertinence  to  industrial  practice. 

A  committee  of  the  American  Institute  of  Metals  and  other  tech- 
nical societies  meets  twice  a  year  at  the  Bureau  and  discusses  the 
Bureau's  work  in  nonferrous  metals. 

Through  the  membership  of  its  staflf  members  in  various  commit- 
tees of  the  American  Society  for  Testing  Materials  it  cooperates  with 
this  association  in  its  standard  work.  Such  committees  are:  The 
chilled  car-wheel  subcommittee;  the  subcommittee . on  preservative 
metallic  coatings  for  metals ;  the  nonferrous  metals  committee ;  and 
the  subcommittee  on  the  methods  of  analysis  of  steel. 

It'  cooperates  with  five  commercial  and  one  Navy  Departoient 
foundry  in  its  investigation  of  the  properties  of  commercial  brasses 
and  bronzes,  with  the  Pennsylvania^  Railroad  in  its  work  on  sound 
ingots,  and  with  the  Aluminum  Co.  of  America  in  its  investigation 
of  light  alloys. 

Activity  in  Technical  or  Scientific  Societies. 

The  results  of  the  Bureau's  mietallurgical  work  have  been  presented 
in  papers  and  discussed  before  the  following  societies:  American 
Chemical  Society,  American  Electrochemical  Society,  American  In- 
stitute of  Metals,  American  Society  for  Testing  Materials,  Iron  and 
Steel  Institute  of  Great  Britain,  American  Foundrymen's  Associa- 
tion, Washington  Academy  of  Sciences,  American  Institute  of  IkCn- 
ing  Engineers,  and  The  Franklin  Institute.  Several  members  of 
the  metallurgical  staff  are  serving  actively  as  officers  or  as  members 
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of  committees  of  those  technical  or  scientific  societies  cooperating 
with  the  Bureau  on  metallurgical  subjects. 

Metallurgical  Tests. 

A  summary  of  the  metallurgical  tests  is  given  below;  their  total 
value  in  fees  is  $3,666.25.  Of  these  test  items,  94  per  cent  were  for 
the  various  departments  of  the  Government  and  6  per  cent  for  pri- 
vate individuals  and  corporations.  Many  of  these  tests  were  of  a 
very  important  nature,  involving  considerable  investigation  and 
special  installations,  and  some  have  served  as  starting  points  for 
special  experimental  research. 
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and  thermal 
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Mis- 
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Bureau  of  Standards .... 

88 
13 
3 

1 
9 
2 

17 
25 
4 

20 
ii* 

126 

Navy  Department 

^a^ama  Canal .... 

ii' 

647 

2 

49 

270 

303 

Steamboat  •  Inspection 
Service 

547 

Treasnuy  Department . . . 

2 

6 
19 

11 
1 

19 

War  Department 

9 

2 

31 

Total 

103 

2 

279 

14 

71 

558 

3 

4« 

1,075 

For  the  public 

8 

4 

17 

34 

6 

64 

Grand  total 

103 

2 

282 

18 

88 

658 

86 

52 

1.139 

Information  Furnished  to  the  Government  and  the  Public. 

Requests  are  constantly  being  received  for  information  concern- 
ing metallurgical  topics.  Often  these  are  of  unusual  nature  and  re- 
quire much  time  in  preparation.  During  the  past  year  information 
on  some  200  different  topics  has  been  furnished.  In  view  of  this, 
steps  have  been  taken  to  prepare  a  comprehensive  metallurgical  bibli- 
og[raphy  and  file  of  information  to  facilitate  the  preparation  of  re- 
plies to  such  requests. 

Circulars  of  Information  on  Metallurgical  Subjects. 

A  rather  extensive  circular  of  information  on  copper  has  been  pre- 
pared, dealing  primarily  with  its  physical  properties,  and  with  the 
effect  of  variations  in  composition  and  in  the  conditions  of  the 
process  of  manufacture  upon  these  properties. 

The  circular  on  metals  lor  pyrometric  standards  is  in  press. 

Bequests  for  information  on  c*ertain  subjects  have  been  so  numerous 
that  letter  circulars  have  been  prepared ;  the  following  subjects  have 
been  covered  or  are  being  taken  up:  The  "hardening"  of  copper; 
the  heat  treatment  of  steel;  welding;  brass  and  bronze;  and  light 
aluminum  alloys. 
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Metallurgical  Publications. 

The  followinff  metallurgical  publications  and  special  papers,  most 
of  which  haveoeen  reprinted  in  foreign  or  American  technical  or 
scientific  journals,  have  been  issued  during  the  year:  Technologic 
Paper  No.  SI,  Temperature  Measurements  m  Bessemer  and  Open- 
Hearth  Practice;  Scientific  Paper  No.  296,  Thermoelectric  Measure- 
ment of  the  Critical  Ranges  of  Pure  Iron ;  Technologic  Paper  No.  82, 
Failure  of  Brass:  1,  Microstructure  and  Initial  Stress  in  Wrought 
Brasses  of  the  Type  60  Per  Cent  of  Copper  and  40  Per  Cent  of  Zinc ; 
Technologic  Paper  No.  83,  Failure  of  Brass:  2,  Effect  of  Corrosion 
on  Ductility  and  Strength  of  Brass;  Technologic  Paper  No.  84, 
Failure  of  Brass:  3,  Initial  Stress  Produced  by  the  "Buming-in" 
of  Manganese  Bronze ;  Technologic  Paper  No.  90.  Structure  of  Coating 
on  Tinned  Sheet  Copper  in  Relation  to  a  Specinc  Case  of  Corrosion ; 
"The  embrittling  action  of  sodium  hydroxide  on  mild  steel,"  pub- 
lished in  Metallurgical  and  Chemical  Engineering,  May,  1917; 
"Notes  on  the  thermocouple  nichrome-constantan/'^  published  in 
Metallurgical  and  Chemical  Engineering,  June,  1917 ;  "  Some  prob- 
lems in  physical  metallurgy  at  the  Bureau  of  Standards,"  published 
in  the  Journal  of  the  Franklin  Institute,  July,  1916;  "Note  on  the 
occurrence  and  significance  of  twinned  crystals  in  electrolytic  cop- 
per," published  in  Transactions  of  American  Electrochemical  So- 
ciety, 1916;  "Preliminary  studies  in  the  deposition  of  copper  in 
electrot^ping  baths,"  published  in  Transactions  of  American  Elec- 
trochemical Society,  1917. 

There  are  also  in  press  or  in  course  of  preparation  papers  on  the 
following  subjects:  Thermal  expansion  of  alpha  and  beta  brass; 
copper;  some  unusual  features  in  the  microstructure  of  wrought 
iron;  typical  case  of  the  selective  corrosion  of  Muntz  metal;  com- 
parison of  basic  lead  acetate  and  the  hydrochloric  acid-antimony 
chloride  method  for  determining  zinc  coatings  on  sheets  and  wires; 
preliminary  report  on  fine-facing  molding  sands;  determination  of 
oxygen  in  steel;  determination  of  gases  m  steel;  determination  of 
cadmium  in  brass;  and  determination  of  graphite  in  cast  iron. 

A  number  of  investigations  have  been  concluded  within  the  past 
year  or  brought  to  such  a  state  as  to  warrant  soon  the  publication  of 
results. 

8    STRUCTURAL,   ENGINEERING,  AND   MISCELLANEOUS   MATERIALS. 

[Strength,  hardness,  elasticity,  plasticity,  permeability,  composition,  structure,  and  other 
physical  and  chemical  properties  of  structural  and  miscellaneous  materials,  such  at 
cement,  stone,  clay,  lime,  paper,  textiles,  rubber,  etc.,  including  laboratory  and  field  work 
in  developing  methods  of  test,  standards  of  quality,  and  the  relation  of  quality  to  tha 
efficient  utilization  of  such  materials.] 

Investigation  of  Structural  Steel  Colimins. 

An  important  investigation  on  the  strength  of  steel  columns  has 
been  conducted  for  the  past  few  jears  in  cooperation  with  committees 
of  the  American  Society  of  Civil  Engineers  and  the  American  Rail- 
way Engineering  Association. 

The  columns  comprising  the  series  investigated  for  the  American 
Society  of  Civil  Engineers  were  designed  primarily  to  study  the  effect 
of  cross  section.    Nine  different  types  were  fabricated  in  both  light 
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and  heavy  sections.  The  original  series  as  outlined  comprised  three 
different  lengths  of  each  type  and  three  columns  of  each  length  in 
both  light  and  heavy  sections.  This  program  was  later  extended  to 
five  different  lengths  for  certain  of  the  types  and  three  different 
weights  of  material. 

The  series  tested  for  the  American  Railway  Engineering  Associa- 
tion were  designed  primarily  to  study  the  effect  of  lattice  bars  and 
batten  plates,  as  well  as  different  end  conditions.  In  this  series  both 
light  and  heavy  sections,  each  with  three  different  lengths  and  three 
columns  for  each  length  were  tested. 

The  work  of  testing  of  the  columns  of  these  two  series  was  com- 
pleted during  the  year,  and  reports  on  the  tests  were  furnished  to  the 
committees  of  the  two  societies. 

An  exhaustive  program  has  been  outlined  with  a  view  to  determin- 
ing the  quality  of  the  metal  from  which  the  columns  were  fabricated. 
The  results  obtained  to  date  on  this  supplementary  program  seem 
to  account  for  some  of  the  rather  startling  results  obtained  on  the 
columns  tested.  This  supplementary  program  is  about  one-third 
completed. 

This  investigation,  comprising  a  total  of  240  columns,  is  the  most 
comprehensive  investigation  that  has  ever  been  undertaken  on  the 
strength  of  steel  columns  and  the  results  obtained  therefrom  will  be 
of  great  value  to  engineers  and  architects  as  soon  as  the  results  be- 
come available. 

The  j)ublication  of  preliminary  reports  of  the  results  of  these  in- 
vestigations have  appeared  from  time  to  time  in  the  proceedings  of 
the  respective  societies  as  progress  reports.  Work  is  now  under  way 
for  the  publication  of  a  final  report  of  these  committees  on  these  in- 
vestigations during  the  coming  year. 

During  the  past  year  the  Bureau  has  received  283  steel  columns  by 
transfer  from  the  Watertown  Arsenal.  These  represent  columns  pur- 
chased in  1908  for  an  investigation  originally  intended  to  be  con- 
ducted at  that  place.  The  work  of  testing  these  columns  has  been 
postponed  until  the  results  of  the  series  just  completed  may  be 
thoroughly  studied. 

Physical  Investigations  of  Railway  Material. 

The  work  done  during  the  past  year  on  railroad  materials  has  been 
that  of  investigating  the  cause  of  failure  of  rails  previously  submit- 
ted by  various  railroad  companies.  This  investigation  has  included 
the  determination  of  the  physical  properties  of  various  parts  of  the 
rail,  as  well  as  tests  on  complete  heads,  webs,  and  bases.  In  connec- 
tion with  this  work,  the  division  has  had  the  cooperation  of  the  chem- 
ical and  metallurgical  divisions  in  chemical  analyses  and  microscopic 
examinations.  A  number  of  rails  have  thus  been  investigated  and 
reports  of  these  investigations  with  conclusions  have  been  furnished 
the  various  railway  companies  interested. 

In  addition  to  a  study  of  the  physical,  chemical,  and  metallurgical 

Sroblems,  as  usually  made,  a  preliminary  study  has  been  made  on  the 
istribution  of  internal  stresses  in  the  various  parts  of  a  rail.  A  suf- 
ficient amount  of  work  has  not  as  yet  been  done  to  warrant  the  draw- 
ing of  any  definite  conclusions. 
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Investigation  of  the  Physical  Properties  of  Zinc 

The  investigation  on  the  physical  properties  of  cast  zinc  has  been 
carried  on  during  the  past  year  upon  material  submitted  by  a  com- 
mercial company  which  represents  exceedingly  pure  zinc,  and  ma- 
terial submitted  by  another  company  which  represents  a  grade  of  zinc 
containing  considerably  greater  impurities.  The  investigation  com- 
prised tensile,  compressive^  torsional,  cold  bend,  and  hardness  tests. 
This  investigation  has  been  very  illuminating  in  regard  to  the  effect 
of  small  quantities  of  impurities  in  zinc.  The  zinc  representing  the 
pure  material  was  found  to  be  almost  entirely  devoid  of  elastic  prop- 
erty, while  the  zinc  containing  some  impurity  showed  considerable 
elastic  property.  It  is  hoped  to  extend  this  investigation  to  comprise 
other  pure  metals,  and  the  results  obtained  will  be  published  as  a 
technologic  paper. 

Investigation  of  Methods  of  Calibration  of  Testing  Machines. 

During  the  early  part  of  the  year  considerable  work  was  done  on 
the  ways  and  means  of  calibrating  testing  machines  up  to  full  capac- 
ity and  some  very  satisfactory  results  were  obtained.  Three  methods 
are  being  investigated  to  determine  their  relative  merits,  namely: 
(1)  The  adaptation  of  the  hydraulic  support  in  combination  with  a 
suitable  portable  registering  device;  (2)  calibration  of  vertical  test- 
ing machines  by  the  substitution  method;  and  (3)  the  use  of  a  series 
of  standard  bars  of  different  sectional  areas,  in  conjunction  with  a 
suitable  extensometer.  This  work  has  been  temporarily  suspended 
due  to  the  pressure  of  work  of  a  more  urgent  character. 

A  chrome-nickel  bar  4  inches  in  diameter  and  8  feet  long  was  pre- 
pared to  be  used  for  checking  the  constancy  of  the  large  Emery 
machine  in  tension.  A  suitable  extensometer  was  also  built  in  the 
shops  of  the  Bureau  for  use  in  measuring  the  elongations  of  this  bar 
under  stress.  This,  while  far  from  the  ideal,  is  the  only  available 
method  at  the  present  time  to  keep  check  on  this  machine.  Its  use  has 
been  found  fairly  satisfactory. 

A  number  of  testing  machines  have  been  calibrated  up  to  50,000 
pounds  by  the  use  of  the  sensitive  levers  possessed  by  the  Bureau. 
Comparison  has  also  been  made  of  machines  of  larger  capacity  up  to 
800,000  pounds  with  the  large  testing  machine  in  the  laboratory  of 
the  Bureau.  The  methods  adopted  in  this  case  consisted  of  a  tension 
bar  and  the  comparison  of  the  elongations  obtained  on  the  machine  in 
question  with  the  elongations  obtained  for  similar  loads  upon  the 
Bureau's  testing  machine.  This  work,  in  no  sense,  can  be  considered 
as  a  calibration  and  must  only  be  considered  as  a  comparison  of 
machines. 

Investigation  of  the  Effect  of  Kiln-Drying  Spruce. 

The  scarcity  of  good  air-dried  spruce  for  the  purpose  of  airplane 
manufacture  has  led  to  an  investigation  of  the  effect  of  kiln  drying 
on  spruce  timber.  This  investigation  is  being  carried  on  in  coopera- 
tion with  several  furniture  manufacturers  who  have  the  necessary 
facilities  for  kiln  drying  the  lumber.  It  is  hoped  that  this  investiga- 
tion will  result  in  a  suitable  method  for  kiln  drying  spruce  which  will 
give  a  material  as  satisfactory  for  use  in  airplane  construction  as  the 
present  air-dried  spruce.    This  work  has  been  outlined  and  is  now  in 
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progress.    The  results,  when  obtained,  will  be  communicated  to  the 
Aircraft  Board  of  the  Government  for  their  immediate  use. 

Airplaiie  Strut  Investigation. 

A  tentative  outline  of  the  investigation  of  airplane  struts  was 
submitted  to  the  various  airplane  manufacturers  tor  criticism  and 
suggestions  before  this  work  was  be^n.  The  suggestions  made  are 
incorporated  into  the  final  program  m  so  far  as  tnis  was  possible. 

Work  is  now  imder  way  on  an  investigation  to  determine  a  suitable 
column  formula  for  use  in  design  of  airplane  struts.    This  investi- 

{Ration  is  being  conducted  upon  air-dried  spruce  and  comprises 
engths  of  L/R  from  26  to  250.  It  is  the  intention  to  determine  from 
this  investigation  an  empirical  formula  to  be  used  as  a  guide  in  the 
design  of  airplane  struts,  no  formula  at  present  being  available  for 
this  work. 

Resistance  of  Wood  to  Alternating  Stress. 

Investigation  on  the  resistance  of  various  kinds  of  wood  to  alter- 
nating stress  was  undertaken  some  time  ago.  A  few  preliminary 
experiments  were  conducted  on  a  machine  now  in  the  possession  of 
the  Bureau,  but  this  machine  was  found  to  be  wholly  unsatisfactory 
for  the  work.  The  results  obtained,  however,  were  indicative  of  the 
necessity  of  such  an  investigation  and  a  machine  was  designed  and 
has  been  built  in  the  shops  of  the  Bureau.  The  investigation  is  now 
under  way.  A  sufficient  number  of  tests  have  not  yet  been  made  to 
warrant  the  drawing  of  any  conclusions.  A  battery  of  these  ma- 
chines is  now  being  built  so  that  the  results  may  become  immediately 
available  for  use  at  the  present  time.  These  results  will  be  commu- 
nicated to  the  proper  board,  when  available,  for  their  guidance  in 
the  selection  of  material  for  aircraft  production. 

Study  of  Strains  in  Car  Wheels. 

Work  on  the  strains  produced  in  car  wheels  under  braking  condi- 
tions has  been  carried  on  in  cooperation  with  the  metallurgical  divi- 
sion. In  this  investigation,  which  is  of  a  preliminary  nature,  the 
various  strains  produced  in  the  different  parts  of  the  wheel  were 
measured  with  various  temperature  conditions  of  the  rim. 

As  a  means  of  interpreting  the  measurements  made  on  the  wheel 
under  different  temperatures,  tensile  tests  were  made  upon  test  bars 
cast  from  the  same  melt  as  the  wheel.  In  this  test  elongations  of  the 
bar  were  measured  for  different  stresses  under  a  series  of  tempera- 
tures varying  from  20°  C.  to  800°  C,  representing  the  range  of  tem- 
peratures used  on  the  wheel. 

Machine-Tool  Investigations. 

An  important  investigation  has  recently  been  inaugurated  in  co- 
operation with  the  research  committee  of  the  American  Society  of 
Mechanical  Engineers  on  the  cutting  action  of  machine  tools.  It 
is  intended  to  study  exhaustively  the  manner  of  chip  formation  as 
well  as  the  power  consumed  in  the  cutting  of  metals.  This  is  an  in- 
vestigation of  exceedingly  broad  scope  and  will  reauire  considerable 
time  oefore  any  definite  results  can  be  obtained.  Tnere  is  at  present 
practically  no  literature  on  the  subject  which  might  be  used  as  a 
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^ide  in  outlininj^  such  an  investigation.  It  is  proi)osed  to  study 
different  types  of  tools,  different  angles  of  the  cutting  tools,  and 
different  grades  of  steels  for  use  in  these  tools.  The  Bureau  some 
time  ago  purchased  a  planer  dynamometer  for  this  investigation, 
but  the  work  has  been  aelayed,  as  no  suitable  planer  was  available. 
During  the  past  year  an  8-foot  by  25-foot  planer  has  been  installed 
and  work  is  now  in  progress. 

Strength  of  Galvanized  Wire. 

The  Bureau  was  consulted  by  a  commercial  company  relative  to 
the  reason  for  loss  of  ductility  in  wire  due  to  galvanizing.  Samples 
of  this  product  have  been  submitted  and  an  investigation  is  now  under 
way  to  determine  the  reason  for  this  brittleness  induced  by  gal- 
vanizing and  also  to  determine  ways  and  means  to  overcome  this 
effect.  The  results,  when  obtained,  will  probably  be  published  as 
a  technologic  paper. 

Strength  of  Latticed  Aliuninum  Columns. 

This  investigation  was  undertaken  at  the  request  of  the  Joint 
Army  and  Navy  Airship  Board,  in  order  to  determine  safe  working 
loads  for  columns  fabricated  from  light  aluminum  alloys  to  be  us«a 
in  dirigible  construction.  Eighteen  columns  designed  by  this  board 
have  been  tested  and  a  report  thereon  has  been  submitted  to  them. 

These  columns  were  of  doubtful  desi^  and  suggestions  have  been 
made  to  the  board  for  their  modification.  These  suggestions  were 
acted  upon  by  the  board,  and  other  columns  are  now  being  fabricated 
which  will  be  tested  by  the  Bureau  some  time  in  the  near  future. 

Failure  of  Bridge  Material. 

During  the  year  investigations  of  the  failure  of  bridge  material 
have  been  undertaken.  A  bridge  which  had  been  in  service  for  about 
20  years  recently  collapsed  without  warning,  resulting  in  the  injury 
to  life  and  property.  This  failure  is  being  investigated  in  order  to 
ascertain  if  it  is  due  to  the  peculiar  characteristics  of  the  material 
itself.  This  work  is  now  in  progress  and  the  results  will  be  pub- 
lished as  soon  as  completed. 

Strength  of  Bridge  Material. 

The  report  on  the  investigation  of  the  strength  of  large  bridge 
columns  was  presented  for  publication  and  is  now  in  press.  The 
tests  were  conducted  upon  18  columns  corresponding  to  original 
members  in  the  long-span  bridges  recently  erected  at  Memphis, 
Tenn.,  Metropolis,  111.,  and  St.  Ix)uis,  Mo.  The  columns  ranged  in 
length  from  15J  to  2^  feet,  and  in  cross-sectional  area  from  42  to 
110  square  inches,  and  were  constructed  of  carbon,  silicon,  chrome, 
mayari,  and  nickel  steels.  The  compression  strengths  of  the  columns 
were  found  from  the  tests  to  vary  irom  31,000  to  45,000  pounds  per 
square  inch  for  the  carbon  steels  and  from  47,000  to  61,700  pounds 
per  square  inch  for  the  alloy  steels.  Most  of  the  columns  developed 
a  strength  equal  to  the  yield  points  of  their  component  steels;  6, 
however,  failed  by  local  buckling  or  by  bending  at  the  ends.  Nu- 
merous supplementary  tests  were  made  on  lattice  bars,  pin  plates, 
transverse  diaphragms,  and  other  details  and  the  laws  of  behavior 
determined. 
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An  investigation  was  conducted  in  cooperation  with  a  large  bridge 
manufacturing  company  to  furnish  reliable  data  upon  the  behavior 
of  columns  of  built-up  trusses  used  in  ordinary  building  construc- 
tion. The  angle  colunms  were  tested  in  lengths  from  3  to  25  feet. 
The  experimental  work  covering  167  columns  is  completed  and  the 
data  are  being  collated  for  publication. 

Failure  of  Hull  Material. 

An  investigation  of  hull  material,  with  a  view  to  determining  the 
cause  of  failure  of  a  high  tensile  plate  while  being  handled  at  the 
shipping  yard,  was  requested  by  the  Bureau  of  Construction  and 
Repair.  This  investigation  has  been  attacked  from  the  standpoint 
of  internal  stresses,  a  large  number  of  measurements  having  been 
made  upon  the  plates  submitted  and  some  very  interesting  results 
obtained.  Investigations  on  the  tensile  strength  and  microscopic 
analysis  of  this  plate  have  also  been  made  and  the  results  are  now 
being  studied.  A  report  embodying  certain  recommendations  on 
this  material  will  soon  be  submitted  to  that  bureau. 

Investigation  of  Material  from  Experimental  Bulkheads. 

An  investigation  was  also  conducted  at  the  request  of  the  Bureau 
of  Construction  and  Repair  upon  material  from  experimental  bulk- 
heads. This  investigation  comprised  physical  tests  including  the 
determination  of  the  ultimate  resilience  of  the  materials  in  Question, 
as  well  as  microscopic  and  chemical  analysis  of  the  material.  This 
investigation  has  been  completed  and  a  report  has  been  submitted  to 
that  bureau. 

Investigation  of  Wire  Rope. 

The  report  on  the  investigation  of  the  strength  and  other  physical 
properties  of  wire  rope  has  been  submitted  for  publication.  This 
report  contains  a  review  of  individual  tests  made  upon  275  wire 
ropes  ranging  in  diameters  from  I  inch  to  3 J  inches,  inclusive ;  also  nu- 
merous supplementary  tests  of  wires,  fibers  in  the  hemp  cores,  lubri- 
cants, and  preservatives  used  in  the  manufacture  of  the  rope.  The 
investigation  covered  five  of  the  more  important  and  commonly  used 
classes  of  American  wire  rope. 

A  cooperative  investigation  was  made  with  a  prominent  bridge 
construction  corporation  to  determine  the  effects  of  sheaves  upon  the 
tensile  stren^h  of  steel  hoisting  rope.  The  specimens  were  t^ested 
under  conditions  approximating  those  existing  in  the  case  of  hoist- 
ing blocks  of  derricks  and  dredges  for  comparison  with  direct  tensile 
tests.  The  results  of  the  tests  showed  that  the  sheaves  reduced  the» 
strength  in  some  cases  as  much  as  25  per  cent,  this  depending  upon 
the  diameter  of  the  sheaves,  which  ranged  from  10  to  18  inches.  The 
report  of  these  tests  has  been  submitted  for  publication,  and  it  is 
believed  will  be  of  value  to  engineering,  construction,  and  erecting 
firms. 

Strength  of  Brick  Piers. 

An  investigation  of  the  load-bearing  value  and  other  properties  of 
large  brick  piers  has  been  completed  and  is  being  prepared  for  pub- 
lication. This  investigation  was  conducted  in  cooperation  with  the 
National  Brick  Manuiacturers  Association,  and  includes  tests  of  50 
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brick  piers  of  large  size.  In  the  construction  of  these  piers,  three 
grades  of  brick  from  each  of  four  widely  separated  districts  east  of 
the  Mississippi  River  were  used. 

A  study  was  made  of  various  tjrpes  of  bonding  and  of  different 
grades  of  mortar.  Numerous  auxiliary  tests  were  made  on  the  mate- 
rials used.  The  methods  used  in  the  erection  of  the  test  piers  is 
believed  to  be  representative  of  modem  practice  in  brick  masonry, 
and  the  districts  represented  are  such  as  to  give  a  fair  average  of 
clay-brick  product  east  of  the  Mississippi  River.  The  following 
conclusions  are  drawn  from  the  results  obtained : 

The  stren^h  of  brick  piers  depends  primarily  on  the  quality  of 
brick  and  kmd  of  mortar  used.  Of  the  mortars  used,  the  cement 
mortar  develops  about  twice  the  strength  of  the  lime  mortars,  of 
2,700  and  1,400  pounds  per  square  inch,  respectively,  for  the  highest 
grade  of  brick.  The  cement  mortar  is  harder  to  work,  however^  and 
a  combination  lime  and  cement  mortar  which  does  not  appreciably 
effect  the  strength  of  the  piers  is  cheaper,  and  has  much  better  work- 
ing qualities.  The  combination  used  m  the  present  investigation  was 
1  part  of  cement  and  lime  (by  volume  65  per  cent  and  35  per  cent, 
lespectively),  to  3  parts  sand.  The  strength  of  piers  laid  in  the 
combination  cement  and  lime  mortar  was  practically  the  same  as 
those  laid  in  a  1 : 3  cement  mortar,  giving  twice  the  strength  of  those 
laid  in  1 : 6  lime  mortar  and  about  four  times  the  strength  of  those 
laid  in  1 : 3  lime  mortar.  The  type  of  bond  as  concerns  the  number 
of  header  courses  used  has  little,  if  any,  effect  upon  the  ultimate 
compressive  strength  of  the  piers.  The  introduction  of  wire  mesh 
in  the  horizontal  joints  adds  strength  if  used  in  all  the  joints.  This 
does  not  apply,  however,  if  used  in  every  third  or  fourth  course  only, 
and  may  even  decrease  the  strength  of  the  pier.  The  transverse 
rather  tnan  compressive  strength  of  the  individual  brick  is  believed 
to  bear  the  closer  relation  to  the  ultimate  strength  of  brick  masonry. 

Investigation  of  the  Physical  Properties  of  Earths. 

The  investigation  of  the  physical  properties  of  earths  was  under- 
taken in  cooperation  with  the  committee  appointed  by  the  American 
Society  of  Civil  Engineers  to  study  the  subject  of  a  classification 
for  earths  suitable  for  the  needs  of  engineering  practice.  Numerous 
experiments  have  been  made  to  study  the  behavior  of  various  earths 
under  different  conditions  of  loading,  and  to  determine  the  most 
practicable  and  efficient  form  of  pressure  gauges  to  use  in  such  inves- 
tigations. The  relative  frictional  resistances,  degrees  of  compres- 
sion, and  cohesive  factors  in  the  case  of  sand  and  clay  when  different 
•per  cents  of  moisture  are  present  have  been  determined.  The  lateral 
pressures  in  earths  induced  by  known  vertical  loads  have  been  meas- 
ured and  the  frictional  resistances  calculated. 

It  was  shown  in  the  results  that  a  change  of  density  in  the  earth 
of  but  a  few  per  cent  is  often  accompanied  by  large  changes  in  its 
physical  properties,  especially  the  relative  compressibility.  The 
friction  and  cohesion  was  generally  increased  with  the  addition  of 
different  percentages  of  water  in  the  case  of  sand.  The  mean  angle 
of  repose  for  dry  standard  sand  was  found  to  be  39  degrees,  a  some- 
what higher  value  than  that  commonly  given  in  engineering  treatises. 
The  progress  report  of  this  investigation  will  be  given  in  the  August, 
1917,  proceedings  of  the  American  Society  of  Civil  Engineers. 
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Information  Furnished  Regarding  Strength  of  Metals  and  Alloys. 

Services  of  a  consulting  nature  have  been  rendered  on  the  strength 
of  steel,  alloys,  woods,  and  similar  materials.  These  inquiries,  cover- 
ing a  wide  range  of  subjects,  have  come  from  private  individuals, 
puolic  oflBcials,  State  and  National  Government  departments,  uni- 
versities and  schools,  engineering  societies,  and  research  laboratories. 

The  assistance  rendered  in  this  connection  is  entirely  distinct  from 
that  of  making  tests  for  the  determination  of  the  physical  properties 
of  materials.  Many  of  the  inquiries  were  in  the  field  of  design,  others 
asked  for  advice  on  suitable  testing  machinery  and  methods  of  tests. 
In  many  cases  references  to  tecnnical  literature  were  sought  on 
various  subjects.  Advice  on  the  interpretation  of  existing  specifica- 
tions has  often  been  g^ven  and  in  other  cases  has  been  rec|uested 
regarding  the  modification  of  existing  specifications.  Publications  of 
the  Bureau  have  been  furnished  whenever  the  information  contained 
therein  would  furnish  an  adequate  response  to  the  inquiry.  In  other 
cases  the  available  engineering  literature  was  searched  and  references 
to  suitable  articles  furnished. 

Tests  of  a  Semi-Investigative  Nature. 

A  great  many  tests  have  been  conducted  of  a  semi-investigative 
nature  to  determine  the  physical  properties  on  materials  as  well  as 
to  determine  suitable  material  for  certain  purposes.  Among  these 
may  be  mentioned  the  following: 

1.  An  investigation  of  the  efficiency  of  welded  steel  plate,  welded 
by  means  of  oxy-acetylene  and  electric  processes.  These  were  tested 
in  comparison  with  riveted  joints  to  determine  the  relative  merits  of 
the  different  methods  of  construction. 

2.  An  investigation  was  made  of  the  burglar-proof  qualities  of  a 
chest  for  the  Post  Office  Department.  This  safe  was  not  found  to 
possess  these  qualities  and  the  Post  Office  Department  was  there- 
fore advised  accordingly. 

8.  An  interesting  investigation  was  conducted  for  the  Panama 
Canal,  in  which  advice  was  requested  on  the  purchase  of  shovels  for 
use  on  the  Panama  Canal.  A  thorough  stren^h  test  and  chemical 
analysis  was  made  of  these  shovels.  A  comparison  of  the  results  ob- 
tained on  the  bid  sample  and  lot  shipment  was  made  and  recom- 
mendations forwarded  to  the  purchasing  department  of  that  organi- 
zation. These  recommendations  proved  so  satisfactory  that  a  second 
lot  was  submitted  to  the  Bureau  for  investigation  before  purchase 
was  made. 

4.  Another  investigation  conducted  for  the  Panama  Canal  was  a 
thorough  study  of  machetes  and  grubbing  hoes.  This  investigation 
included  physical,  chemical,  and  microscopic  examination  of  the 
machetes^  with  recommendations  regarding  the  material  submitted. 

Grubbing  hoes  were  submitted  to  the  Bureau  for  advice  as  to  the 
selection  of  two  different  qualities  of  grubbing  hoe.  After  investiga- 
tion the  Bureau  advised  the  purchase  of  the  cheaper  grade  of  hoe;  in 
fact,  the  only  difference  ascertainable  was  that  of  price.  This  will 
mean  a  considerable  saving  to  the  purchasing  department  of  that 
organization. 

6.  The  question  of  selection  of  material  for  periscope  tubing  was 
submitted  to  the  Bureau  for  decision  by  a  large  commercial  company. 
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Extensive  tests  were  made  of  two  different  grades  of  material  sub- 
mitted and  recommendations  as  to  their  respective  qualities  were 
made. 

6.  Hydrostatic  tests  on  a  12-inch  oxy-acetylene  welded  pipe  were 
conducted,  at  the  request  of  the  Supervising  Architect.  Suitable 
recommendations  were  made. 

7.  An  interesting  test  conducted  for  the  Navy  Department  was 
that  of  the  comparative  strength  of  a  copper-jjlated  airplane  strut 
compared  with  a  similar  strut  not  plated.  This  resultea  in  an  in- 
crease in  weight  of  about  64  per  cent,  due  to  the  copper  plating  and 
an  increase  in  strength  of  about  11  per  cent. 

8.  A  number  of  tests  have  been  made  during  the  past  year  for  the 
metallurgical  division  in  an  investigation  on  welded  bronzes.  Dif- 
ferent methods  of  welding  were  investigated  and  the  efficiency  of 
these  determined. 

9.  An  investigation  was  conducted  for  the  Chief  of  Ordnance  of 
the  War  Department  on  the  effect  of  the  substitution  of  soft  material 
for  cold-drawn  material  used  in  the  manufacture  of  heads  for 
shrapnel  shell.  This  investigation  was  conducted  to  learn  what  effect 
this  substitution  would  have  on  the  expansion  of  the  Bourrelet,  and 
also  to  determine  if  any  danger  would  arise  by  jamming  of  the  shell 
in  the  gun  when  fired. 

10.  Advice  was  also  requested  relative  to  the  expansion  of  mate- 
rials entering  into  shrapnel,  as  well  as  the  method  to  be  employed  in 
determining  the  yield  point  of  the  material.  An  investi^tion  was 
made  of  suitable  instruments  which  might  be  employed  m  this  de- 
termination and  specific  recommendations  were  made,  both  upon  the 
method  to  be  employed  and  the  instruments  suitable  for  this  work. 

Investigation  and  Testing  of  Materials  for  the  Signal  Corps. 

During  the  past  year  the  investigations  and  tests  relative  to  mate- 
rials used  in  aircrait  construction  have  reached  such  magnitude  that 
the  office  of  the  Signal  Corps  has  detailed  men,  assigned  to  the  Bu- 
reau and  working  under  its  direction,  to  assist  in  the  execution  of 
this  work. 

Tests  on  the  Strength  of  Materials. 

The  following  is  a  summary  of  the  testing  done  in  the  structural 
materials  division  representing  a  very  substantial  increase  over  the 
number  and  range  of  tests  conducted  during  the  previous  year :  Tests 
for  all  Government  departments,  exclusive  of  the  Signal  Corps  (Air- 
craft En^eering  Division)  of  the  War  Department,  613;  Signal 
Corps,  627;  private  parties,  122;  and  other  tests,  26;  total,  1,388. 

Tne  material  tested  included  steel  wire  ropes  of  2J  inches  and  3J 
inches  in  diameter,  manila  rope,  steel  bars,  cold  chisels,  machine 
bolts,  brass  tubing,  conduit  pipe,  tumbuckles,  carriage  bolts,  bolt 
stock,  wire,  steel  rods,  dies,  structural  steel,  wood  columns,  ash, 
spruce,  safety  belts,  aluminum  alloy  piston,  propeller  wood,  fuselage 
wire,  angb  steel,  galvanized  pipe,  acetylene  welded  pipe,  nickel  steel 
strut,  starter  shaft,  wrist  pin,  trolley  wire,  piano  wire,  cable.,  rivets, 
bronzes,  sheet  metal,  brass  spinning  rod,  copper  steam  pipe,  brass 
hexagon  nuts,  bronze  bearing  metal,  steel  metal  slitting  saws,  etc. 

Tests  were  also  made  to  determine  the  strength  of  langed  unions 
on  pipes  of  6,  8,  and  10  inch  diameters;  the  strength  of  couplings  on 
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oil-well  casings  of  the  same  diameter;  two  tile  walls;  10  individual 
hollow  building  tile,  and  approximately  100  individual  brick  for 
compression ;  85  wire  ropes  for  tensile  strength ;  25  14-inch  porcelain 
insulators  were  tested  to  a  proof  load  of  500,000  pounds;  and  a 
50-ton  double-end  crane  hook  was  tested  for  proof  load  of  50  tons. 

Investigation  and  Testing  of  Cement,  Concrete,  and  Stone. 

The  work  done  in  connection  with  the  investigation  and  testing 
of  cement,  concrete,  and  stone^  and  similar  materials  is  of  three 
kinds,  namely:  (1)  The  determination  of  the  physical  properties  of 
cements,  concretes,  sands,  crushed  stone  and  gravels,  building  stones, 
plaster,  drain  tile,  and  other  so-called  cement  products;  (2)  the 
development  and  investigation  of  methods  and  apparatus  for  testing 
these  materials;  and  (3)  the  investigation  of  the  durability  of  these 
materials  under  various  conditions,  and  to  a  certain  extent  the  devel- 
opment of  improved  methods  of  handling  and  utilizing  these  mate- 
rials in  actual  construction ;  for  example,  in  the  mixing  and  placing 
of  concrete,  in  the  application  of  stucco  and  plaster,  andin  the  manu- 
facture of  drain  tile. 

Standard  Specifications  for  Portland  Cement. 

Meetings  of  the  joint  conference  of  representatives  of  the  United 
States  Government,  the  American  Society  for  Testing  Materials, 
and  the  American  Society  of  Civil  Engineers,  held  during  the  year, 
resulted  in  the  adoption  of  a  standard  specification  for  Portland  ce- 
ment. This  specification  became  effective  January  1,  1917,  for  the 
use  of  all  offices  of  the  United  States  Government,  and  is  an  im- 
provement over  the  old  specification.  Certain  essential  requirements, 
such  as  strength,  fineness,  and  setting  properties,  have  been  in- 
creased; certam  unessential  requirements,  silch  as  tests  of  neat  ce- 
ment, 100-mesh  requirement,  air  and  water  soimdness  pats,  etc., 
have  been  omitted.  Other  limitations  which  did  not  improve  the 
quality  of  cement,  but  were  a  handicap  to  certain  manufacturers, 
such  as  the  low  sulphuric  anhydride  and  magnesia  limitations  have 
been  made  more  lioeral.  The  new  specification,  although  an  im- 
provement over  the  old,  can  not  be  considered  as  entirely  satisfactory, 
as  tJiere  is  no  test  which  furnishes  specific  information  as  to  the 
relative  value  in  concrete  of  the  products  of  different  mills.  Fur- 
ther improvement  should  be  possible  in  the  near  future  with  the 
continuation  of  these  investigations  and  researches. 

Circular  33,  third  edition,  containing  the  revised  specification  for 
Portland  cement,  was  issued  January  18,  1917. 

Foreign  Specifications  for  Portland  Cement. 

A  collation  is  being  made  of  all  foreign  specifications  for  Portland 
cement.  This  information  is  being  obtained  through  the  assistance 
of  the  various  consular  agents.  A  large  number  of  specifications 
have  been  received  from  different  countries  and  they  will  be  trans- 
lated and  combined  in  a  paper  in  the  near  future. 

Effect  of  Fine  Grinding  of  Portland  Cement. 

As  the  result  of  considerable  discussion  concerning  the  value  of 
fine  grinding  of  cement,  an  investigation  was  started  in  1915  to  de- 
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termine  the  effect  of  fineness  of  cement  on  its  strength  and  other 
physical  properties. 

The  results  of  the  compressive  strength  tests  of  concretes,  con- 
taining several  brands  of  cement  reground  to  various  degrees  of  fine- 
ness, so  far  obtained  tend  to  confirm  the  previous  conclusions  that, 
on  the  average,  for  each  per  cent  increase  in  fineness  the  compressive 
strength  is  increased  2  per  cent. 

Minor  Constituents  of  Portland  Cement. 

There  is  in  process  of  publication  the  results  of  work  dealing  with 
the  effect  of  magnesium  upon  the  properties  of  Portland  cement. 
This  is  one  of  the  minor  constituents  which  are  usually  supposed  to 
have  little  or  no  effect  upon  the  general  properties  of  cement.  How- 
ever, in  this  work  it  was  shown  that  a  little  less  than  6  per  cent  pro- 
duces a  noticeable  change  in  the  softening  temperature  of  the  clinker, 
though  otherwise  the  resulting  cement  is  not  deleteriously  affected. 
The  early  strengths  which  can  be  developed  above  7  per  cent  are 
decidedly  decreased.  The  other  minor  constituents  are  now  in  course 
of  being  investigated,  especially  iron  oxide  and  the  alkalis.  The 
former  retards  the  setting  to  a  decided  degree,  but  does  not  mate- 
rially affect  the  later  hardening.  It  appears,  also,  that  the  alkalis 
have  the  property  of  making  the  early  setting  very  erratic,  in  some 
cases  causing  it  to  turn  quick-setting  during  storage. 

Constitution  of  Portland  Cement. 

The  investigation  which  is  being  carried  on  in  the  experimental 
cement  plant  of  the  Bureau  dealing  with  the  properties  oi  Portland 
cement  as  affected  by  changes  in  composition  has  been  progressing 
very  satisfactorily  during  the  year.  A  considerable  amount  of  time 
has  been  spent  in  studying  the  results  at  hand,  especially  through 
showing  the  general  deportment  of  the  cements  in  concrete.  It 
appears  from  these  results  that  the  quantity  of  the  various  constitu- 
ents is  a  factor  of  great  importance,  as  well  as  the  condition  in  which 
they  are  present. 

Thus,  it  seems  that  if  the  same  mix  is  burned  at  two  different  tem- 
peratures, that  temperature  which  produces  the  finer  grained  clinker 
will  proauce  the  most  active  cement.  Very  hard-burned  clinker, 
especially  when  the  constitutents  are  larger  grained  or  crystalline, 
does  not  appear  as  active  as  clinker  burned  at  a  low  temperature  for 
a  longer  period.  As  a  result,  thin  sections  of  all  clinker  m  the  inves- 
tigation have  been  made  and  are  being  examined  both  for  tiie 
amoimts  and  the  character  of  the  various  constituents. 

Granulomctric  Air  Analyzer. 

The  granulomctric  air  analyzer  which  has  been  in  successful 
operation  for  three  years,  continues  to  demonstrate  its  usefulness  in 
the  quantitative  separation  of  finely  ground  cements  and  other 
powders.  Aside  from  more  or  less  routine  mechanical  analysis  of 
cements,  the  analyzer  has  been  employed  in  the  study  of  foundry 
clays  and  moulding  sands,  and  for  the  separation  of  carbon,  copper, 
and  emery  powders. 

Air  Separator  for  Cement. 

An  apparatus  has  been  devised  for  the  separation  of  "flour'*  from 
the  coarse  material  of  Portland  cement  by  means  of  air.    Flour  of 
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8  degrees  of  fineness  is  now  obtained.  During  the  past  year  im- 
provements have  been  made  in  this  apparatus,  (rnsistmg  mainly  of 
a  new  feeding  device  which  increases  the  efficiency  of  operation,  and 
a  new  dust  collector  has  also  been  designed. 

While  the  air  separator  is  still  in  the  experimental  stage,  it  has 
already  produced  a  large  amount  of  fine  material  which  has  been 
used  in  tne  very  important  investigation  of  the  value  of  fineness  of 
Portland  cement.  Up  to  the  present  time  this  is  the  only  Imown 
device  capable  of  separating  the  fine  particles  of  cement  irom  the 
coarser  material  in  considerable  quantity,  and  at  the  same  time  con- 
trolling absolutely  the  degree  of  fineness  of  the  separated  materifd. 
The  control  both  of  fineness  and  gradation  is  an  absolute  prerequisite 
for  success  in  studying  the  effect  of  fine  grindinjz  of  cement  on  the 
strength  of  mortars  and  concretes,  and  the  chief  obstacle  to  rapid 
progress  in  the  investigation  is  the  excessive  slowness  in  production 
of  tne  fine  grades  of  cement  of  normal  g^ranulometric  composition. 
Consequently,  it  is  important  that  the  air  separator  be  developed 
primarily  for  larger  capacity,  and  steps  have  already  been  taken  to 
meet  this  requirement. 

Standard  Cement  Sieves. 

Thirty-two  200-mesh  sieves  have  been  calibrated  during  the  year 
to  determine  whether  they  meet  the  Bureau's  modified  sieve  speci- 
•fication  which  was  adopted  in  1914.  This  service  has  been  of  much 
assistance  to  testing  laboratories,  as  a  correction  factor  is  furnished 
with  the  certificate  of  test.  The  application  of  this  correction  factor 
makes  possible  much  greater  concordance  of  results  than  were  previ- 
ously obtainable,  thereby  preventing  many  disputes  between  the 
manufacturer  and  consumer.  With  the  increase  in  the  fineness  re- 
quirement of  specifications  for  cement  this  work  should  be  of  still 
greater  service  to  the  public.  The  comparatively  small  number  of 
sieves  tested  this  jear  is  an  indication  of  the  scarcity  of  high  grade 
sieving  cloth,  which  is  entirely  an  imported  product,  and  also  that 
laboratories  and  manufacturers  are  making  more  and  more  use  of 
the  Bureau's  standard  fineness  samples. 

Standard  Fineness  Sample. 

New  cement  samples  of  standard  fineness  have  recently  beenpre- 
pared  and  made  available  to  owners  of  cement-testing  sieves.  These 
samples  are  used  for  checking  the  sieving  values  of  such  sieves,  and 
afford  a  means  of  comparing  the  so-called  standard  sieves  witn  the 
fundamental  standards  maintained  at  the  Bureau.  The  new  sam- 
ples are  slightly  finer  than  those  previously  issued,  conforming  more 
nearly  to  the  requirements  of  the  cement  specifications  adopted  Jan- 
uary 1, 1917. 

Hydraulic  Cements  Other  than  Portland  Cement. 

The  investigation  of  the  compounds  of  lime  and  alumina  with 
small  amounts  of  impurities  of  silica,  iron  oxide,  and  ma^esium 
have  been  continued  with  most  gratifying  results.  Alumma  and 
lime  burned  in  the  rotary  kiln  in  the  proportion  of  1  to  1,  or  5  to  3 
and  then  ground,  give  cements  which  have  much  greater  strength  in 
concrete  than  Portland  cement    One  to  6  gravel  concrete  gave  a 
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strength  of  almost  3,000  pounds  per  square  inch  at  the  end  of  24  houi-s. 
This  showed  continuous  gain  up  to  six  months,  when  a  strength  of 
7,600  pounds  per  square  inch  had  been  attained.  Specimens  stored 
in  the  drying  closet  showed  a  decrease  after  this  time  to  6,700  pounds, 
while  those  stored  in  the  laboratory  after  this  period  increased  to 
8,200  pounds  per  square  inch  at  the  end  of  a  year. 

This  high  strength  was  due  to  the  quick  hardening  (but  slow  set- 
ting) of  tne  alummate  which  is  accompanied  by  the  splitting  off  of 
colloidal  hydrated  alumina.  This  latter  acts  as  a  mineral  glue. 
That  the  strength  developed  is  greater  than  that  developed  by  Port- 
land cement  is  due  to  the  greater  amount  of  colloidal  material 
formed. 

Durability  of  Concrete  in  Sea  Water. 

The  investigation  of  the  effect  of  sea  water  on  concrete  has  been 
continued  and  practically  all  concrete  structures  on  the  coasts  of 
North  America,  Panama,  and  Cuba  have  been  examined  and  reports 
have  been  issued  to  the  Navy  Department  on  several  of  the  yards. 
Data  are  being  collated  on  the  condition  of  concrete  and  methods 
employed  in  construction  of  concrete  structures  in  various  harbors 
of  the  world.  These  data  are  being  obtained  through  the  various 
consular  agents  and  reports  have  been  received  on  a  large  nimiber 
of  structures. 

The  investigation  has  shown  that  all  concrete  exposed  to  sea' 
water,  irrespective  of  location,  is  subject  to  chemical  disintegration 
unless  properly  fabricated  and  protected.  If  sufficient  care  is  taken 
and  proper  designs  and  methods  followed,  the  concrete  will  be 
durable.  Practically  all  reinforced  concrete  structures,  including 
those  owned  by  the  Government  and  public,  in  sea  water  are  failing, 
due  to  improper  design  which  causes  the  corrosion  of  the  reinforce- 
ment. The  conditions  found  demonstrate  that  the  designs  advocated 
by  present  engineering  practice  will  not  insure  permanent  or  durable 
structures.  It  is  anticipated  that  the  results  of  this  investigation 
will  be  published  during  the  ensuing  year. 

Durability  of  Concrete  in  Alkali  Waters. 

The  investigation  of  the  durability  of  concrete  in  alkali  waters 
was  started  in  1913,  and  was  instituted  because  of  its  importance  to 
various  branches  of  the  Government  using  concrete  in  irrigated  dis- 
tricts, where  the  alkali  occasionally  becomes  concentrated  in  the  soil, 
and  as  a  result  of  the  many  requests  received  for  informaticMi  on 
the  subject.  The  investigation  is  being  conducted  in  cooperation 
with  the  Reclamation  Service,  the  drainage  division  of  the  Depart- 
ment of  Agriculture,  and  the  Portland  Cement  Association,  to  deter- 
mine the  durability  of  concrete  of  various  kinds  in  concentrated 
alkali  soils  and  methods  of  mitigating  failure. 
^  As  part  of  the  investigation  some  8,000  specially  prepared  drain 
tile  made  under  the  Bureau's  supervision  were  installed  in  concei^^ 
trated  alkali  soils  in  Colorado,  Montana,  Wyoming,  Arizona,  Washn 
ington,  New  Mexico,  and  Utah.  A  number  of  these  tile  are  takei\ 
up  and  tested  each  year.  The  results  of  the  first  year's  tests  were^ 
published  in  Technologic  Paper  No.  44. 

As  an  extension  of  this  work,  a  large  number  of  concrete  blocks 
were  made  using  aggregates  to  be  found  oq  the  vftr^ovis  projects  as 
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well  as  an  aggregate  of  known  excellent  quality  at  Denver.  These 
blocks  were  installed  in  localities  similar  to  those  in  which  the  drain 
tile  were  installed  and  are  to  be  examined  from  time  to  time  for  in- 
dications of  disintegration. 

A  second  progre^^s  report  has  been  prepared,  to  be  published  as 
Technologic  Paper  No.  95.  This  paper  contains  the  results  of  tests 
of  drain  tile  made  during  the  first  three  years  and  a  statement  of 
the  condition  of  the  concrete  blocks  after  one  year's  exposure.  The 
results  show  that  concrete  and  cement  drain  tile  will  disintegrate 
in  some,  of  these  soils,  unless  the  best  of  materials  are  used  and 
special  care  is  exercised  in  fabrication. 

The  results  of  tests  made  in  1916  showed  that  many  of  the  tile 
installed  on  one  of  the  projects  in  the  Middle  West  had  been  attacked 
by  some  agent  in  the  soil  or  drainage  water.  There  is  no  alkali 
present  in  the  soil  on  this  particular  project  and  the  type  of  dis- 
integration differs  from  that  found  in  tne  western  drains,  where  the 
drainage  waters  carry  appreciable  quantities  of  alkali  salts.  Since 
thousands  of  miles  of  cement  tile  drains  installed  in  the  humid  re- 

f:ions  of  the  East  and  Middle  West  are  apparently  giving  satis- 
action  after  years  of  service,  it  is  not  l^elioved  that  this  type  of  dis- 
integration is  general,  although  it  confirms  complaints  as  to  the  lack 
of  durability  of  cement  drain  tile  in  widely  separated  districts  of 
the  East  and  Middle  West,  where  failures  have  been  found  and 
previously  explained  as  being  due  to  the  use  of  poor  aggregates  and 
improper  methods  of  manufacture.  An  investigation  is  bemg  made 
to  determine  the  extent  and  cause  of  this  type  of  failure.  Addi- 
tional tests  are  to  be  made  from  year  to  year  and  the  report  amended 
as  results  are  available. 

Investigation  of  Integral  Waterproofing  Compounds. 

In  compliance  with  a  demand  for  more  definite  information  con- 
cerning the  value  of  integral  waterproofing  compounds,  an  advisory 
committee  was  organized  in  1910,  composed  of  representatives  of  the 
Government,  engineering  societies,  water[)roofing  companies,  and 
prominent  engineers  interested  in  this  investigation,  to  formulate  a 
program.  The  program  which  resulted  from  several  meetings  of  this 
committee  contemplated  the  construction  of  concrete  tanks  by  con- 
tract, both  with  and  without  waterproofing  compounds,  under  condi- 
tions simulating  actual  field  conditions.  All  arrangements  were  com- 
pleted for  carrying  out  this  program,  but  the  increased  work  incident 
to  the  national  emergency  has  caused  the  temporary  postponement  of 
this  investigation. 

During  the  year  a  number  of  waterproofing  compounds  were  tested 
in  the  laboratory.  Special  tests  were  made  on  Toxement  waterproof- 
ing compound  for  a  Government  department  to  determine  the  effect 
of  its  addition  to  concrete  upon  the  density  and  weight.  Its  addition 
was  found  to  materially  decrease  the  density  and  decrease  the  weight 
per  cubic  foot. 

Development  of  an  Accelerator  for  Hardening  Concrete. 

At  the  request  of  the  United  States  engineer  office  at  Memphis, 
Tenn.,  an  investigation  was  made  to  develop  a  method  of  producing 
a  concrete  which  would  have  considerable  strength  in  a  comparatively 
short  time.    The  results  of  tests  indicate  that  the  addition  of  a  small 
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amount  of  calcium  chloride  with  some  cements  in  1:2:4  concrete 
resulted  in  a  strength  increase  of  about  100  per  cent  in  24  and  48 
hours.  To  further  substantiate  these  results  and  obtain  information 
as  to  the  durability  of  concrete  containing  small  amoimts  of  calcium 
chloride,  a  comprehensive  series  of  tests  have  been  started.  The 
results  obtained  to  date  indicate  that  concrete  gaged  with  a  6  per  cent 
solution  of  calcium  chloride  increases  in  strength  from  60  to  110  per 
cent  in  two  and  three  days.  The  results  of  tests  up  to  six  months 
do  not  show  any  detrimental  effect  from  the  addition  of  the  calcium 
chloride. 

Cast-iron  Reinforced  Concrete  Columns. 

There  is  now  being  prepared  for  publication  the  results  of  tests  of 
20  concrete  columns  which  contained  as  an  unusual  feature  cast  iron 
as  reinforcement  This  method  of  reinforcing  was  proposed  by  von 
Emperger,  who  used  the  cast  iron  in  the  form  of  hollow  cast-iron 
pipe  which  formed  the  core  of  the  column.  The  concrete  is  cast 
around  this  hollow  core,  which  may,  if  desired,  be  filled  with  concrete, 
and  reinforced  with  the  usual  spiral  reinforcing. 

The  results  show  that  this  type  of  column  would  be  very  economical 
so  far  as  cost  is  concerned.  The  cast  iron  is  not  stressed  to  more 
than  60  per  cent  of  its  maximum  strength  when  the  concrete  fails* 
and  also  apparently  is  strengthened  by  the  concrete,  so  that  all  local 
weaknesses  are  eliminated  and  there  is  no  sudden  failure  so  common 
to  plain  cast-iron  columns.  The  columns  were  able  to  carry  stresses 
amounting  to  10,000  pounds  per  square  inch  and  like  hooped,  columns 
gave  pronounced  indication  of  approaching  failure. 

Floor  Construction  Tests. 

An  investigation  was  made  of  two  types  of  floors  recently  intro- 
duced in  Washington.  At  the  request  of  the  District  building  de- 
partment, a  loading  test  was  made  on  a  "  Schuster  "  two-way  rein- 
forced combination  hollow  tile  and  concrete  floor.  For  the  Navy 
Department  a  test  was  made  on  a  "  Metropolitan  "  gypsum  composi- 
tion floor  reinforced  with  twisted  steel  cables.  This  type  of  floor 
combines  strength  and  elasticity  with  lightness  of  construction,  and 
has  been  subsequently  used  by  the  Navy  Department  in  some  of  their 
new  structures. 

Investigation  of  Composition  Flooring. 

This  term  is  applied  to  certain  noncombustible  resilient  flooring 
preparations  in  which  the  binder  or  cementitious  material  is  "  Sorel '' 
or  magnesium  oxychloride  cement.  The  other  ingredients  of  the 
preparation  are  certain  inorganic  fillers,  such  as  very  finely  ground 
ouartz  or  limestone,  asbestos,  wood  flour,  and  coloring  agents.  The 
finished  floor  has  certain  properties  such  as  resilience,  qmetness,  and 
lack  of  changes  of  volume,  which  allow  it  to  be  used  in  large  slabs. 

In  order  to  obtain  certain  basic  information  in  regard  to  the 
effect  of  foreign  bodies  in  the  ingredients  and,  also,  in&rmation  in 
regard  to  the  effect  of  varying  the  amounts  of  the  ingredients  usually 
used^  extended  investigations  have  been  started.  This  Bureau  is 
mahng  use  of  the  active  cooperation  of  a  newly  formed  National 
Composition  Flooring  Association  which  is  desirous  of  having  a 
uniform  specification  drawn  up  covering  their  product. 
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This  problem  is  of  particular  interest  at  the  present  time  in  view 
of  a  necessary  change  in  the  source  of  the  magnesite.  This  latter 
material  had,  until  the  last  two  years,  been  obtained  from  Greece. 
When  this  supply  was  cut  off  active  prospecting  was  undertaken  in 
this  country  and  some  fairly  good  deposits  located  in  California. 
The  problem  was  further  complicated  by  the  fact  that  the  imported 
material  was  delivered  in  this  country  m  the  calcined  form.  Since 
the  proper  calcination  of  the  magnesite  is  of  fundamental  im- 
portance, this  has  been  made  one  of  the  phases  of  the  investigation. 

Value  of  Various  Materials  as  Concrete  Aggregate. 

In  cooperation  with  State  geologists  and  others,  representative 
samples  of  mine  tailings,  crushed  slag,  sands,  gravels,  and  ^stones 
are  being  obtained  for  test  to  determine  their  suitability  as  ag- 
gregates for  concrete  mixtures.  A  large  number  of  tests  have  been 
made  on  fine  and  coarse  aggregates  from  various  sections  of  the 
United  States.  Comprehensive  tests  of  the  value  of  basalt  and  other 
aggregates  from  the  Columbia  River  district,  Washington,  were 
made.  The  results  of  the  investigations  will  be  published  upon 
their  completion. 

EfiFect  of  Moisture  and  Temperature  Changes  on  Concrete. 

Work  was  continued  on  the  investigation  of  the  action  of  con- 
crete when  subjected  to  a  variation  of  temperature  and  moisture 
conditions.  The  present  work  has  been  confined  to  making  measure- 
ments on  concrete  roads  and  pavements  with  the  ultimate  aim  of  de- 
termining the  most  effective  distance  for  the  spacing  of  transverse 
{'oints  in  concrete.  During  the  past  year  numerous  measurements 
lave  been  made  on  experimental  slabs  installed  on  the  Bureau 
grounds  and  on  a  Delaware  road.  These  measurements  confirm 
previous  results  in  indicating  that  the  concrete  is  subject  to  a  rather 
definite  annual  cycle  of  changes  in  volume ;  during  the  wet  and  warm 

Spring  months  an  expansion  occurs  in  the  concrete,  and  during  the 
rier  months  the  concrete  contracts. 

A  portable  comparator  is  being  used  to  measure  accurately  the 
volumetric  changes  in  various  cement  mortars  and  plasters.  The 
initial  work  has  consisted  of  determining  the  contraction  which 
occurs  when  a  cement  mortar  obtains  its  set.  Work  has  been  done 
with  mortars  of  various  degrees  of  richness  and  results  show  that, 
lean  mixtures  contract  less  than  rich,  and  that  mortars  mixed  when 
the  humidity  is  hijgh  contract  less  than  when  mixed  at  the  time  the 
humidity  is  low.  This  work  is  being  continued,  and  it  is  anticipated 
that  a  report  will  be  issued  during  the  ensuing  year. 

Tests  of  Field-Made  Concrete  for  Lincoln  Memorial. 

Concrete  cubes  and  cylinders  of  varying  consistencies  were  made 
in  the  field  from  the  concrete  as  actually  used  in  the  construction 
of  the  approaches  to  the  Lincoln  Memonal.  These  specimens  were 
tested  at  various  ages  to  determine  their  compressive  strength.  The 
results  showed  that  the  concrete  of  a  consistency  suitable  for  chuting 
was  of  sufficient  strength  to  meet  the  requirements  of  the  work. 

Investigation  of  Building  Stones  of  the  United  States. 

Li  connection  with  the  cooperative  investigation  of  building  stones 
which  is  being  carried  on  with  the  United  States  GeologicalSurvey, 
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Bureau  of  Mines,  and  Office  of  Public  Roads,  50  samples  of  commer- 
cial marble  have  been  tested  to  determine  their  compressive  strength 
in  a  dry  and  wet  state,  transverse  strength,  perpendicular  and  par- 
allel to  the  bedding,  tensile  strength  perpendicular  and  parallel  to 
the  bedding,  percentage  of  water  absorption,  specific  gravity,  poros- 
ity, weight  per  cubic  foot,  electrical  conductivity,  coefficient  of 
expansion,  resistance  to  frost  action,  resistance  to  the  penetration  of 
stains,  and  chemical  composition.  A  report  on  these  tests  is  now 
being  prepared  for  publication. 

A  collection  of  the  various  commercial  marbles  has  been  made  and 
placed  on  file  at  the  Bureau  of  Standards.  This  collection  at  present 
consists  of  75  polished  slabs  8  inches  by  12  inches  and  represents 
the  principal  commercial  marbles  of  Vermont,  Massachusetts,  New 
York,  Maryland,  (ieorgia,  North  Carolina,  Alabama,  Missouri, 
Colorado,  and  California.  This  collection  is  now  exhibited  in  suit- 
able cases  and  may  be  examined  by  those  interested  in  studying  and 
comparing  the  various  types  of  American  marble. 

Thirty-five  samples  or  sandstone  have  been  collected  from  the 
important  quarries  of  the  United  States  and  the  work  of  preparing 
test  specimens  is  well  underway.  The  physical  properties  of  these 
will  be  determined  in  approximately  (he  same  manner  as  those  of 
the  marble. 

Various  samples  of  building  stones  submitted  by  other  Govern- 
ment departments  have  been  tested  to  determine  their  suitability  for 
particular  purposes. 

Stucco  and  Plaster  Investigation. 

A  series  of  tests,  primarily  to  determine  the  comparative  dura- 
bility of  various  types  of  plastered  metal  lath  on  exterior  walls, 
was  undertaken  in  1911.  The  results  of  these  tests,  obtained  from 
the  exposure  of  small  panels,  indicated  the  necessity  of  carrying  out 
an  investigation  on  a  much  larger  scale.  Accordmgly  a  new  and 
more  comprehensive  series  of  tests  were  planned,  the  program  of 
which  was  put  into  the  hands  of  an  advisory  committee  consisting  of 
representatives  from  the  (lovernment,  engineering  societies,  the 
Associated  Metal  Lath  Manufacturers,  the  Portland  Cement  Asso- 
ciation, the  Gypsum  Industries  Association,  the  National  Lime  Manu- 
facturers' Association,  the  Hollow  Tile  Manufacturers'  Association, 
and  a  number  of  engineers,  contracting  plasterers,  and  specialists. 
The  recommendations  of  this  committee  were  followed  in  the  con- 
struction*of  a  test  structure,  approximately  200  feet  long,  26  feet 
wide,  and  24  feet  high,  the  exterior  walls  of  which  are  divided  into 
56  panels  approximately  15  feet  wide  and  10  feet  high.  These  panels 
are  constructed  of  terra  cotta  hollow  tile,  monolithic  concrete,  brick, 
gypsum  block,  plaster  board,  and  wood  and  metal  lath,  and  are  plas- 
tered with  a  number  of  typical  stuccos,  the  work  being  carried  out 
under  the  supervision  of  the  advisory  committee.  The  structure  was 
completed  in  November,  1915. 

The  first  progress  report  on  this  investigation  has  been  published 
as  Technologic  Paper  No.  70.  This  report  is  mainly  descriptive, 
giving  the  complete  history  of  the  test  structure  and  the  individual 
panels,  together  with  a  statement  of  the  condition  of  the  panels  in 
April,  1916. 
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In  the  summer  and  fall  of  1916  an  addition  to  the  test  structure 
was  erected,  providing  22  new  panels,  the  specifications  for  which 
were  based  largely  on  suggestions  obtained  from  a  study  of  the 
original  panels,  and  approved  by  the  stucco  committee.  A  report 
on  the  new  panels  will  be  embodied  in  the  second  progress  report 
to  be  issued  during  the  coming  year,  in  which  it  is  planned  to  include 
a  full  discussion  of  the  results  obtained  to  date,  and  a  tentative  stucco 
specification  setting  forth  the  fundamental  requirements  of  base 
construction,  mixtures,  and  application.  While  this  tentative  speci- 
fication will  undoubtedly  be  modified  in  the  light  of  later  develop- 
ments in  the  investigation,  it  will  nevertheless  make  available  the 
information  gathered  by  the  committee  from  a  more  comprehensive 
study  of  the  subject  than  has  ever  before  been  attempted. 

The  field  examination  of  stuccos  originally  planned  as  a  part  of 
the  investigation  has  been  begun  by  a  study  of  stucco  structures  from 
1  to  20  years  old,  mainly  residences,  in  the  vicinity  of  Philadelphia, 
New  York,  Boston,  Cleveland,  Chicago,  and  Pittsburgh.  It  is  not 
planned  to  publish  the  results  of  the  field  inspection  until  the  coun- 
try has  been  more  widely  covered,  but  frequent  reference  to  the 
field  observations,  so  far  as  available,  will  undoubtedly  be  made  in 
the  second  progress  report. 

The  experimental  work  on  interior  plasters,  which  was  to  have 
been  begun  in  1917,  has  been  postponed,  probably  for  the  duration  of 
the  war.  Greatly  as  this  work  was  desired  by  the  committee,  there 
was  no  hesitation  on  the  part  of  any  who  had  contributed  to  the 
funds  for  erecting^ the  test  structure  in  authorizing  its  use  for  labora- 
tory purposes.  The  temporary  and  permanent  alterations  in  this 
buUding  will  not  interfere  with  the  future  carrying  out  of  the  origi- 
nal plans. 

Information  Furnished  Concerning  Cement  and  Concrete. 

Many  inquiries  were  received  during  the  year  from  architects,  engi- 
neers, contractors,  and  builders  who  sought  information  concerning 
methods  of  waterproofing  concrete,  the  value  of  waterproofing  com- 
pounds, methods  of  construction  to  be  employed  in  sea  water,  effect 
of  usin^  sea  water  for  mixing  concrete  to  be  placed  in  sea  water, 
physical  properties  of  concretes  of  various  mixtures,  the  cause  oi 
staining  of  plaster  walls  and  ceilings,  the  relative  value  of  various 
concrete  aggregates,  methods  of  making  magnesite  composition 
floors,  methods  of  preventing  dusting  of  cement  floors,  methods  of 
designing  concrete  road  slabs,  suggestions  for  building  code  require- 
ments, the  cause  of  failure  of  concrete  structures,  durability  of  cement 
drain  tile,  the  effect  of  sewage  on  concrete,  the  physical  properties 
of  marbles,  methods  of  treating  stone  to  reduce  ab^rption,  specifi- 
cation for  stucco,  fire-resisting  properties  of  structural  materials, 
the  corrosion  of  metal  lath,  reinforcement  of  gypsum  plasters,  the 
interpretation  of  cement  specifications,  methods  of  coloring  con- 
crete, etc. 

From  the  general  public  requests  were  received  for  information  on 
methods  of  mixing  concrete,  laying  of  concrete  sidewalks,  water- 
proofing basements,  suitability  of  various  materials  for  use  in  con- 
crete, durability  of  concrete  in  sea  water,  durability  of  composition 
magnesite  floors,  the  physical  properties  of  stone,  the  cause  of  failure 
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of  drain  tile,  the  effect  of  frost  action  on  concrete,  suitability  of  con- 
crete for  oil  and  acid  storage  tanks,  quality  of  American  jPortland 
cements,  dampproofing  brick  and  tile  walls,  dusting  of  concr^» 
floors,  corrosion  of  metal  lath,  etc. 

From  cement  manufacturers,  architectural  stone  manufacturers,  and 
commercial  testing  laboratories  requests  were  received  for  information 
on  the  accuracy  ot  seives,  methods  of  standardizing  sieves,  the  physical 
properties  of  concrete,  the  value  of  fine  grinding,  apparatus  for 
^anulometric  analysis,  cause  of  failure  of  drain  tile,  the  interpreta- 
tion of  cement  specifications,  quick  hardening  concrete,  standard 
methods  of  testing,  etc. 

Publications  on  Cement  and  Concrete. 

The  following  papers  on  the  subiect  of  cement  and  concrete  were 
published  during  thevear :  Technologic  Paper  No.  58,  Stren^h  and 
Other  Properties  of 'Concretes  as  Affected  by  Materials  and  Methods 
of  Preparation;  Technologic  Paper  No.  70,  Durability  of  Stucco  and 
Plaster  Construction;  and  Circular  No.  33,  third  edition  (revised). 
United  States  Government  Specifications  for  Portland  Cement.  One 
paper  is  in  course  of  preparation  and  will  be  published  as  Tech- 
nologic Paper  No.  95,  Durability  of  Cement  Drain  Tile  and  Con- 
crete in  Alkali  Soils. 

Routine  Cement  Inspection  and  Testing  of  Cement  and  Concrete. 

Cement  was  inspected  during  the  year  at  16  different  cement  mills, 
located  in  Virginia,  Maryland,  Pennsylvania,  and  New  Jersey.  The 
inspection  work  included  the  taking  of  samples,  their  testing,  and 
subsequent  supervision  of  packing  and  shipment  to  the  various  de- 
partments and  offices  of  the  Government.  A  total  of  8,345  samples 
were  tested  for  the  Navy,  War,  Treasury,  Post  Office,  Commerce,  and 
Interior  Departments,  Panama  Canal,  Supervising  Architect's  Office, 
District  of  Columbia,  Lincoln  Memorial  Commission,  Smithsonian 
Institution,  State  of  Massachusetts,  etc.  Inspection  was  made  of 
295,720  barrels  of  cement  for  shipment  to  Panama  and  351,650  bar- 
rels for  shipment  to  Government  departments  in  the  United  States, 
for  use  in  the  construction  of  Federal  buildings,  river  and  harbor 
improvements,  and  for  the  State  of  Massachusetts.  Cement  was  in- 
spected for  export  for  one  company  and  certificates  of  the  quality 
were  furnished  previous  to  shipment  to  Argentina.  The  inspection 
of  all  cement  used  by  the  District  of  Columbia  necessitated  that  an 
inspector  be  stationed  permanently  at  the  cement  mill  in  Maryland. 
Shipments  to  the  District  have  ranged  during  construction  periods 
from  1  to  4  carloads  daily.  During  the  year  72,000  barrels  of  cement 
were  rejected  on  account  of  failure  to  meet  the  Government  specifica- 
tions. 

A  considerable  amount  of  cement  was  made  and  tested  at  tiie 
Pittsburgh  branch  of  the  Bureau  in  cooperation  with  various  so- 
cieties in  the  course  of  formulating  new  specifications  for  Portland 
cement.  A  very  large  number  of  concrete  cylinders  were  also  tested, 
as  part  of  a  study  the  Bureau  is  making  of  cement  manufactured 
in  its  own  experimental  cement  plant. 

Seven  concrete  columns  20  inches  in  cross  section  and  varying  in 
length  from  5  to  10  feet,  taken  from  a  collapsed  structure,  were 
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tested  to  determine  whether  the  concrete  was  of  a  satisfactory  quality. 
These  columns  proved  of  particular  interest,  as  they  showed  to  a 
very  marked  e^ient  the  enect  of  excessively  wet  mixes..  The  fine 
material  from  the  concrete  had  segregated  in  layers  in  the  column  to 
a  depth  of  several  inches,  producing  planes  of  practically  no  strength, 
although  through  the  mam  part  of  the  column  the  concrete  was  of 
fair  quality. 

Miscellaneous  Tests  of  Stone,  Sand,  Gravel,  etc. 

During  the  year  a  total  of  355  miscellaneous  samples,  consisting  of 
sands,  screenings,  gravels,  stones,  asbestos  roofing  boards,  waterproof- 
ing compounds,  gypsum,  magnesite  cements,  concrete,  alkaline  soils, 
waters,  etc.,  were  received  for  test. 

Sand-Lime  Brick. 

It  is  believed  that  sand-lime  brick  of  better  quality  and  less  cost  can 
be  made  by  improving  the  methods  of  manuiacture.  An  investiga- 
tion was  Mst  tmdertaken  to  determine  the  effect  of  various  factors 
upon  the  properties  of  a  brick-made  lime  and  sand,  both  of  very 
fine  size  of  grain,  that  is,  smaller  than  200  mesh.  A  decidedly 
stronger  brick  was  obtained  with  a  composition  of  equal  parts  by 
weight  of  lime  hydrate  and  sand  than  with  an v  other  proportion. 
The  best  moldingpressure  was  found  to  be  10,000  pounds  per  square 
inch.  Maximum  strength  was  attained  by  steaming  from  4  to  8 
hours,  longer  periods  causing  a  decrease  m  strength.  This  result 
in  st^ming  was  found  to  occur  also  with  brick  containing  10  per 
cent  lime  hydrate  and  90  per  cent  of  sand  graded  from  20  mesh 
to  dust 

The  investigation  is  being  continued,  using  ^aded  sand  to  replace 
the  200  mesh  sand.  The  factor  now  being  studied  is  the  effect  of  the 
size  of  grain  of  the  sand  upon  the  compressive  strength,  trans^ 
verse  strength,  and  absorption  of  the  brick. 

Hydrated  Lime  in  Concrete. 

Hydrated  lime  in  small  amounts  is  being  added  to  a  great  deal  of 
the  concrete  now  beins  used  for  various  reasons.  It  is  desirable  to 
know  the  effect  of  such  an  addition  upon  the  properties  of  the  con- 
crete, and  with  this  in  view  an  extended  series  of  tests  was  inaugu- 
rated covering  the  compressive  strength,  absorption,  adhesion  to  re- 
inforcing, coefficient  of  expansion,  etc.,  of  concrete.  A  preliminary 
r^sum^  01  the  results  show  as  follows : 

Compressive  strength  is  in  general  decreased  from  1  to  20  per  cent 
by  additions  of  hydrated  lime,  but  in  some  instances  the  strength  is 
increased.  Strength  tests  were  made  upon  1 :  1^ :  3,  1:2:4,  1 :  2^ :  5, 
and  1:8:6  concretes  of  various  ages  up  to  one  year.  Two-year 
and  five-year  roecimens  remain  to  be  tested. 

Additions  of  lime  hydrate  increased  the  absorption  of  water  by 
concrete  from  10  to  50  per  cent.  The  order  of  increase  is  indicated 
by  a  change  of  from  6  to  8  per  cent  absorption  in  a  1 : 3 : 6  concrete. 

The  adhesion  of  concrete  to  steel  was  decreased  from  1  to  40  per 
cent  by  additions  of  from  10  to  20  per  cent  of  lime  hydrate. 

The  effect  of  lime  hydrate  upon  the  expansion  of  concrete  is  being 
determined,  using  bars  4  inches  by  4  inches  by  4  feet.    It  is  proposed 


Digitized  by 


Google 


490  REPORTS  OF  THE  DEPARTMENT  OF  COMMERCE. 

to  continue  the  investigation,  determining  the  effect  of  lime  upon  seg- 
regation of  aggregate  and  resistance  to  abrasion. 

Measuring  of  Plasticity  and  Sand-Carrying  Capacity  of  Lime. 

The  plasticity  and  sand-carrying  capacity  of  lime  are  of  great 
importance  commercially,  but  no  satisfactory  method  of  measuring 
these  properties  has  been  so  far  devised.  After  a  considerable  num- 
ber of  experiments,  an  entirely  new  machine  has  been  constructed 
for  this  purpose.  A  lime  paste  or  mortar  is  molded  into  a  cylin- 
drical form  and  pressure  applied  by  means  of  a  paddle  pressed 
against  the  revolvmg  specimen.  The  tangential  and  vertical  forces 
acting  upon  the  specimen  are  measured  and  from  these  the  coefficient 
of  friction  is  determined.  The  test  is  repeated,  placing  the  specimen 
upon  a  plaster  block  which  absorbs  water  from  the  paste,  causing  a 
more  or  less  rapid  increase  in  the  magnitude  of  the  force  acting  upon 
it.    From  these  data  the  work  done  upon  the  specimen  is  calculated. 

A  comparatively  low  coefficient  of  friction  and  a  low  value  for 
work  done  indicate  a  plastic  lime.  The  machine  is  being  tested  out 
thoroughly  by  the  use  of  a  number  of  lime  hydrates  from  various 
parts  of  the  country. 

Properties  of  Hydrated  Limes. 

It  was  found  that  very  few  hydrated  limes  passed  the  standard 
specifications  adopted  in  1915  by  the  American  Society  for  Testing 
Materials.  Conseauently  34  samples  of  hydrate  were  collected  from 
various  sections  oi  the  country  and  thoroughly  tested  according  to 
the  existing  and  to  certain  proposed  specifications.  The  latter  were 
adopted  as  tentative  specifications  for  masons'  hydrate  by  the 
American  Society  for  Testing  Materials  in  June,  1917.  In  order  to 
aid  in  drawing  up  final  standard  specifications,  the  examination  of 
lime  hydrates  is  being  continued.  In  conducting  cooperative  inves- 
tigations of  this  kind,  the  Bureau  is  able  not  omy  to  make  reliable 
suggestions  but  also  to  obtain  a  very  desirable  knowledge  of  the  ma- 
terial under  consideration  as  it  appears  on  the  market. 

Decomposition  of  Calcium  and  Magnesiimi  Hydroxides. 

The  decomposition  of  calcium  and  magnesium  enters  into  a  num- 
ber of  problems  connected  with  the  manufacture,  testing,  and  use  of 
hydrated  lime,  since  the  latter  is  composed  chiefly  of  calcium  hy- 
droxide and  sometimes  contains  more  or  less  magnesium  hydroxide. 
The  temperature  of  decomposition  of  these  hydroxides  and  the  rates 
of  decomposition  at  various  temperatures  have  been  determined. 
From  the  results  a  method  is  being  developed  for  determining  tiie 
degree  of  hydration  of  these  two  oxides  in  lime  hydrates.  This  is 
very  necessary,  as  it  has  been  found  that  lime  hydrate  which  has  becai 
"  burned  "  or  had  part  of  the  combined  water  driven  off  by  too  high 
a  temperature  durmg  hydration  loses  some  of  its  plastic  properties. 

Investigation  of  G3rpsimi. 

This  Bureau  is  cooperating  with  a  number  of  manufacturers  and 
societies  in  devising  methods  of  testing  and  specifications  for  gyp- 
sum and  gypsum  products.  The  tests  investigated  and  the  methods 
for  conducting  them  adopted  by  the  committee  were:  (1)  Determina- 
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tion  of  free  water  for  raw  gypsum  only;  (2)  fineness;  (3)  chemical 
analysis  of  raw  or  of  calcined  gypsum;  (4)  precaution  for  physical 
tests;  (5^  normal  consistency;  (6). water-carrying  capacity;  (7)  dry 
bulk;  (8)  tensile  strength;  and  (9)  microscopic  investigation. 

Architectural  Terra  Cotta. 

The  use  of  certain  burned  clays  in  the  molded  or  cast  form,  known 
as  architectural  terra  cotta  to  distinguish  it  from  terra  cotta  or  hollow 
building  tile,  is  increasing  very  rapidly,  supplanting  to  a  certain  de- 
gree cut  stone  and  architectural  metals.  As  a  larger  part  of  the 
output  is  placed  on  the  exterior  of  buildings,  where  it  is  subjected  to 
all  the  severe  weather  conditions  of  this  climate,  it  is  very  essential 
that  it  must  have  certain  weather-resisting  properties.  It  is  also 
in  certain  unforeseen  cases  called  upon  to  tate  stresses  induced  by 
movements  of  parts  or  the  whole  of  the  structure. 

Under  these  conditions  it  seemed  desirable  to  determine  the  physical 
characteristics  of  terra  cotta  as  now  manufactured  in  order  to  ascer- 
tain if  it  is  possible  to  improve  the  present  method  of  manufacture 
and  also  to  study  its  use  and  methods  of  placement  in  structures. 
This  investigation  will  begin  with  a  study  of  the  various  clajs  used 
and  will  follow  the  material  through  its  various  stages  until  its  final 
placement  on  the  structure. 

Investigation  of  Tile  and  Tile  Walls. 

A  report  of  the  results  of  tests  on  about  200  hollow  building  tile  is 
being  prepared  for  publication.  These  tile  developed  strengths  rang- 
ing rrom  4,000  to  over  10,000  pounds  per  square  inch  when  tested 
on  end  and  about  one-half  to  three-fourths  of  these  amounts  when 
tested  on  edge  or  flat.  The  tests  made  to  determine  the  relative  de- 
gree of  absorption  of  water  showed  values  ranging  from  6  to  II  per 
cent;  a  vitrined  tile  to  the  same  scale  of  hardness  ranging  between 
1  and  2  per  cent.  The  strength  of  the  tile  was  found  to  decrease 
almost  directly  with  its  degree  of  absorption. 

The  tile  program  also  includes  the  testing  of  walls  of  widths  from 
3  to  6  feet;  of  from  6  to  8,  and  12  inches  in  tnickness;  and  of  uniform 
heights  of  12  feet.  The  strength  of  a  wall  tested  in  this  manner 
varies  approximately  from  200,000  to  600,000  pounds,  depending  on 
the  thicKness  of  the  wall.  About  10  walls  have  been  tested  and  the 
work  will  be  continued  for  the  present  year.  The  program  is  being 
carried  out  in  concert  with  other  laboratories,  eacn  laboratory  en- 
deavoring to  cover  the  different  geographical  clay  and  manufacturing 
districts. 

Silica-Brick  Investigation. 

The  extensive  study  of  silica  refractories,  begun  in  1916,  has  been 
practically  completea.  Several  important  facts  have  been  brought 
out  in  connection  with  this  work.  Thus  it  has  been  found  that  well- 
bumed  silica  bricks  should  show  a  specific  gravity  of  not  more  than 
2.36,  and  upon  refiring  to  1,500°  C.  a  linear  expansion  of  not  more 
than  2  per  cent  in  terms  of  the  original  length.  Simple  tests  of  this 
kind  oner  a  ready  means  of  detecting  inferior  products,  a  fact  of 
considerable  importance  to  the  by-produce  coke  oven  and  the  steel 
industries,  which  largely  depend  upon  the  use  of  silica  refractories. 
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Study  of  American  Clay  Refractories. 

For  the  purpose  of  assisting  in  the  classification  of  American  day 
refractories,  a  large  number  of  fire  bricks  have  been  examined  witn 
reference  to  their  softening  temperature,  their  ability  to  resist  a 
pressure  of  40  pounds  per  square  inch  at  1,350°  C,  and  their  volume 
and  porosity  at  various  temperatures  uj)  to  1,500°  C.  Since  most  of 
the  domestic  makes  are  represented  in  this  series  of  tests^  the  informa- 
tion should  be  of  a  fundamental  character  and  useful  m  the  prepa- 
ration of  specifications  governing  their  use. 

Special  Refractories  for  High  Furnace  Temperatures. 

In  meeting  very  severe  furnace  conditions  which  prevail  when 
crude  oil  is  used  as  a  fuel,  as  under  marine  boilers,  the  employment 
of  refractories  possessing  a  wide  margin  of  safety  would  be  very  de- 
sirable, since  these  would  make  it  possible  to  force  combustion  when 
occasion  requires  it.  A  study  of  special  refractories  for  this  purpose 
was  made  and  resulted  in  the  production  of  bodies  consisting  of  cal- 
cined high-grade  flint  clay  with  kaolin  as  the  bonding  material, 
which  are  capable  of  standmg  up  under  extremely  severe  conditions, 
both  as  to  temperature  and  pressure.  Still  more  ^refractory  bodies 
were  produced  from  a  mixture  of  kaolin  and  alumina,  partly  pre- 
calcined,  which  approach  the  composition  of  sillimanite,  Al,0,SiOj. 
For  very  high  temperatures  a  composition  was  developed  consisting 
of  84  parts  (by  weight)  of  ma^esite  and  102  parts  of  calcined 
alumina,  intimately  blenaed  and  fired  to  a  high  temperature.  Cru- 
cibles were  made  from  this  mixture,  which  corresponds  to  that  of 
magnesia  spinel.  These  were  able  to  resist  a  temperature  of  1,700°  C. 
very  satisfactorily.  Materials  of  this  type  formerly  were  produced 
only  by  the  Royal  Porcelain  Manufactory  at  Berlin. 

Study  of  Ceramic  Kilns. 

With  the  constant  increase  in  the  cost  of  coal  the  fuel  consumption 
of  ceramic  kilns  and  furnaces  has  become  a  question  of  national  im- 
portance. It  is  evident  that  kilns  of  the  greatest  thermal  efficiency 
must  be  employed  and  the  firing  processes  must  therefore  be  con- 
ducted economically.  This  subject  received  attention  during  the  past 
year  in  the  study  of  a  new  type  of  kiln,  the  so-called  tunnel  kiln,  an 
mstallation  of  which,  in  New  Jersey,  was  closely  examined  with  ref- 
erence to  its  heat  efficiency,  temperature  distribution,  and  character 
of  heat  losses. 

A  kiln  of  the  older,  down-draft  type,  but  fired  with  producer  gas, 
was  made  the  subject  of  another  study.  This  biln,  located  in  Indiana, 
was  tested  in  a  similar  manner,  and  incidentally  information  was  col- 
lected concerning  the  advisability  of  using  producer  gas  as  a  fuel  for 
periodic  kilns.  These  reports  have  been  completed  and  will  appear 
in  the  form  of  a  technical  paper. 

American  Plastic  Bond  Clays. 

A  study  of  28  domestic  plastic  fire  clays  suitable  for  use  in  the 
manufacture  of  glass  pots  and  graphite  crucibles  has  been  completed. 
It  has  been  shown  that  from  the  standpoint  of  quality  the  domestic 
materials  are  available,  which  make  possible  the  replacement  of  the 
clays  formerly  imported  from  Europe.    Attention,  however,  has  been 
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called  to  the  necessity  and  desirability  of  blending  two  or  more  clays, 
thus  replacing  the  old  practice  of  depending  upon  a  single  clay. 

Emphasis  has  been  placed  upon  controlling  the  properties  of  the 
mixtures  which  are  impossible  when  only  one  clay  is  used.  In  spite 
of  the  difficulties  now  oeing  exjjerienced  by  manufacturers  of  such 
refractories,  the  principles  enimciated  should  prove  of  value  in  build- 
ing up  a  sound  practice.  In  the  paper  on  this  subject  now  in  prepara- 
tion both  the  European  and  the  American  methods  of  manufacturing 
glass  refractories  and  crucibles  are  reviewed  and  described. 

Sizing  of  Calcined  Clay. 

The  sizing  of  the  grains  of  calcined  clay  in  mixtures  used  for  the 
making  of  glass  pots,  crucibles,  sanitary  ware,  etc.,  has  a  very  im- 
portant effect  upon  the  resulting  structure  of  the  fired  product.  The 
results  obtained  by  varying  the  amount  of  each  size  of  grain  for 
different  purposes  have  been  worked  out  in  an  elaborate  investiga- 
tion, which  has  been  completed  and  is  being  submitted  for  publica- 
tion. 

Clay  Tests. 

Approximately  300  tests  of  clays  have  been  made  for  State  geologi- 
cal surveys  and  private  individuals,  especially  with  reference  to  find- 
ing new  sources  of  kaolins,  plastic  bonding,  and  paper  clays.  Several 
new  deposits  of  suitable  clay  have  thus  been  located  in  Alabama.  A 
number  of  clays  have  also  been  tested  with  reference  to  their  adap- 
tion to  new  uses,  especially  in  connection  with  the  manufacture  of 
chemical  stoneware.  In  several  instances  detrimental  properties  of 
clavs  now  being  used  have  been  detected  and  attention  called  to  their 
defects. 

Porcelain  Investigation. 

In  the  continuation  of  the  study  of  porcelains  the  scope  of  the  work 
has  been  greatly  extended  and  now  includes  practically  the  entire 
field  of  hard-fire  porcelains  based  entirely  on  the  use  of  domestic 
clays  and  kaolins.  New  features  have  also  been  introduced  by  re- 
placing the  quartz  (fiint)  by  calcined  kaolin,  artificial  sillimanite, 
fused  alumina,  and  zirconium  oxide.  Similarly,  the  feldspar  has 
been  replaced,  either  wholly  or  in  part,  by  eutectic  combinations  of 
kaolin,  quartz,  and  magnesia.  In  this  manner  it  has  been  found  pos- 
sible to  produce  entirely  new  types  of  porcelains  with  charactenstic 
properties.  Such  properties  as  the  softening  temperature,  the  vitrifi- 
cation range,  and  the  volume  changes  which  the  porcelains  undergo 
are  being  determined  for  each  of  the  90  porcelain  compositions. 

Porcelain  for  Spark  Plugs. 

The  insistent  demand  for  spark  plugs  capable  of  standing  up  under 
severe  use  in  aeroplanes,  tractors,  etc.,  has  been  the  incentive  for  con- 
ducting, experiments  aiming  to  produce  bodies  capable  of  giving 
maximum  service.  For  this  purpose  the  compositions  of  the  French 
and  German  special  spark  plugs  have  been  reproduced  and  are  now 
being  tested  for  dielectric  strength  in  the  laboratories  of  the  Bureau. 
Additional  hard-fire  porcelain  compositions  are  likewise  being  tried 
out  for  ttus  purpose. 
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Enameled-Iron  Investigations. 

Two  technical  papers  are  in  course  of  preparation  on  this  general 
subject,  one  dealing  with  the  manufacture  of  enameled  cast  iron  and 
the  other  of  sheet-steel  products.  Although  these  industries  are 
rapidly  increasing  in  magnitude  and  importance,  the  technical  litera- 
ture relating  to  the  processes  involved  has  been  very  meager  and 
sometimes  misleading.  In  the  work  now  in  preparation  the  attempt 
wiU  be  made  to  correlate  the  information  available  and  to  bring  out 
principles  not  generally  recognized.  A  comparison  is  also  being 
made  of  American  and  foreign  enameled  products. 

Optical  Glass  Investigation. 

The  work  on  optical  glass  progressed  as  far  as  it  could  with  the 
laboratory  equipment  available.  For  this  reason,  during  the  latter 
half  of  the  fiscal  year  a  larger  furnace  was  installed  capable  of  hold- 
ing one  pot  carrying  a  charge  as  large  as  1,000  pounds.  With  this 
unit,  it  has  been  found  possible  to  make  successful  melts  of  crown 
and  prism  glass.  Experiments  are  being  conducted  upon  other 
glasses  which  are  in  demand. 

In  order  to  increase  the  rate  of  progress  in  this  work,  a  new  kiln 
house  with  eight  melting  furnaces  and  suitable  molding  and  testing 
equipment  isl)eing  erected. 

Pots  for  use  in  connection  with  optical  glass  are  now  being  made 
from  domestic  raw  materials  for  the  purpose  of  developing  suitable 
compositions  for  special  glasses  which  are  very  severe  upon  the  clay 
mass  of  the  pot. 

Investigation  of  Lubricating  Oils. 

The  test  for  demulsibility  or  resistance  of  an  oil  to  emulsification 
was  reported  upon  last  year.  A  description  of  this  test,  published  by 
the  Bureau  as  Technologic  Paper  No.  86,  aroused  so  much  interest 
among  refiners  and  consumers  that  the  Bureau's  supply  of  copies  for 
free  distribution  was  exhausted  within  a  month.  The  Panama  Canal 
has  incorporated  this  test  in  s{)ecifications  for  steam  turbine  oil. 

The  determination  of  viscosity  so  that  it  may  be  expressed  in  some 
rational  unit  is  a  matter  of  much  importance,  as  the  vague  units 
in  common  use  frequently  lead  to  confusion.  Considerable  work  has 
been  done  toward  the  standardization  of  the  Saybolt  Universal  Vis- 
cosimeter,  but  the  completion  of  this  investigation  has  been  delayed 
by  the  great  amount  of  war  work  on  hand.  A  preliminary  account 
01  this  work  has  been  published  in  a  paper  presented  before  the 
American  Society  for  Testing  Materials  at  Atlantic  City  and  a 
technologic  paper  has  been  prepared  which  gives  a  more  complete 
account  of  the  method  of  determining  absolute  viscosity. 

Information  Furnished  Regarding  Lubricating  Oils. 

Ordinarily,  tests  are  not  made  for  private  parties,  but  many  re- 
quests are  received  from  large  consumers  for  advice  concerning  the 
testing  of  oil.  A  very  large  amount  of  correspondence  has  been  con- 
ducted during  the  past  year  in  compliance  with  such  requests.  Ad- 
dresses have  als(^been  delivered  before  associations  by  representatives 
of  the  Bureau  concerning  the  testing  of  lubricating  oils. 
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Investigation  of  Leather. 

There  are  differences  of  opinion  among  tanners,  manufacturers, 
and  consumers  regarding  the  relative  vflue  and  wearing  quality 
of  different  tannages  of  leather  used  in  the  manufacture  of  shoes  and 
no  satisfactory  specification  or  method  of  test  has  been  develoi)ed. 
The  problem  is  of  special  importance  at  the  present  time  in  view 
of  the  lar^e  quantity  of  leather  required  for  military  purposes. 
This  situation  has  caused  the  Bureau  to  take  up  an  investigation 
of  the  subject  and  the  hearty  cooperation  of  the  National  Association 
of  Tanners  has  been  secured. 

During  the  past  year  experiments  have  been  conducted,  with  very 
encouraging  results,  with  a  machine  designed  for  testing  the  wearing 
quality  of  sole  leather.  Interesting  experimental  resmts  have  been 
recently  obtained  in  testing  the  wearing  quality  at  different  parts  of 
the  hide.  The  results  obtained,  when  considered  in  connection  with 
an  examination  of  the  leather  tested,  were  pronounced  by  a  number 
of  leading  sole-leather  tanners  to  be  in  accord  with  the  known  vari- 
ation in  wearing  quality  as  learned  by  years  of  experience.  This 
fact  may  be  offered  as  strong  evidence  in  favor  of  the  value  secured 
by  the  testing  machine.  If  the  machine  ^ves  true  indications  of 
the  relative  wearing  quality  at  different  points  of  a  hide,  it  may  be 
assumed  that  its  results  will  indicate  correctly  the  wearing  quality  of 
different  leathers. 

Experiments  will  be  continued  to  include  the  different  tannages  of 
commercial  leather  with  the  view  of  determininjg  their  relative  wear- 
ing quality.  The  wearing  quality  will  be  studied  by  comparing  the 
results  obtained  with  the  Bureau's  testing  machine  with  the  results  of 
actual  service  tests.  Other  physical  properties  will  be  studied  and 
chemical  analyses  will  be  made  in  order  to  develop  standard  speci- 
fications and  methods  of  testing.  Tests  will  also  be  made  to  deter- 
mine the  relative  wearing  quality  of  sole  leather  as  compared  with  the 
numerous  leather  substitutes. 

Investigation  of  Shark  and  Other  Fish-Skin  Leather. 

The  Bureau,  in  collaboration  with  the  Bureau  of  Fisheries,  is  in- 
vestigating the  prdblem  of  tanning  shark  and  other  fish  skins.  A 
large  number  of  skins  have  been  distributed  among  the  various  tan- 
ners who  are  experimenting  with  the  methods  of  producing  tanned 
skins  of  a  quality  that  may  be  used  as  a  substitute  for  certain  grades 
of  leather.  The  experiments  have  not  been  entirely  successful  in  all 
cases,  but  a  number  of  tanned  skins  submitted  for  test  have  given  very 
encouraging  results.  The  Bureau  is  investigating  the  physical  prop- 
erties 01  the  different  tannages  and  it  is  thought  that  further  experi- 
ments will  develop  methods  of  tanning  by  which  fish  skins  may  be 
made  into  leather  adapted  for  many  useful  purposes. 

Experimental  Rubber  Plant. 

Some  progress  has  been  made  in  studying  the  physical  properties 
of  rubber,  but  a  very  limited  amount  of  time  could  only  1^  devoted 
to  this  subject  on  account  of  the  great  amount  of  routine  work. 
Additional  data  have  been  secured  on  the  effect  of  dry  heat  on  rubber 
stationery  bands,  rubber  insulation  of  wire,  and  rubber  copipoimds 
in  general. 
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The  machine  designed  at  the  Bureau  for  testing  the  wearing 
quality  of  sole  leather  has  been  used  experimentally  for  studying 
the  relative  wearing  quality  of  rubber  compoimds  such  as  are  used 
for  the  tread  of  pneumatic  tires.  Eighteen  compounds  have  been 
experimented  with  and  the  results  indicate  that  the  apparatus  may 
be  adapted  for  testing  the  wearing  quality  of  tire  stock  and  rubber- 
composition  soles. 

The  Bureau's  experimental  rubber-mixing  plant  has  been  handi- 
capped to  a  great  extent  during  the  past  year  by  the  unusual  demands 
for  special  tests  along  other  lines. 

Eight  rubber  compounds  were  mixed  and  vulcanized  into  sheets 
in  connection  with  a  study  of  the  aging  properties  of  rubber. 

About  50  pounds  of  crude  rubber  were  washed  and  dried  and  19 
rubber  compounds  were  mixed  and  vulcanized  for  experimental 
purposes. 

Investigation  of  Solid-Rubber  Tires  for  Motor  Trucks. 

The  Bureau  is  investigating  the  physical  and  chemical  properties 
of  solid-rubber  automobile  tires  for  the  War  Department.  Tires  of 
different  manufacturers  have  been  secured  and  experimental  work 
is  already  under  way  to  ascertain  the  physical  and  chemical  char- 
acteristics of  the  different  rubber  compounds  used,  with  the  object 
of  establishing  definite  specifications  and  methods  of  testing. 

Rubber  Eye  Shades  for  the  Range  Finders  of  Battleships. 

During  the  fiscal  year  1915  the  Bureau  conducted  experiments  for 
the  Navy  Department  with  the  view  of  producing  a  rubber  com- 
pound that  would  be  suited  for  eye  shades  to  be  used  in  connection 
with  the  range  finders  of  battleships.  Numerous  trial  compounds 
were  mixed  and  vulcanized  into  eye  shades  which,  after  being  sub- 
jected to  service  conditions  for  about  six  months,  were  returned  to 
the  Bureau  for  examination.  Several  of  the  samples  were  found  to 
have  given  good  service  and  of  these  a  compound  which  show^  no 
perceptible  deterioration  was  selected  as  a  standard  and  will  be 
specified  in  placing  orders  for  eye  shades  in  the  future. 

Cooperation   with   Technical   Societies,   Manufacturers,   and   Con- 
sumers. 

The  Bureau  is  actively  cooperating  with  the  American  Society  for 
Testing  Materials  and  with  a  number  of  testing  laboratories  repre- 
senting manufacturers  and  large  consumers  in  the  development  of 
specifications  for  rubber  goods^  such  as  insulated  wire,  rubber  hose, 
rubber  belting,  valves,  insulating  and  friction  tape^  etc. 

Work  of  this  sort  is  of  a  distinct  value  in  keeping  the  Bureau  in 
touch  with  the  progress  of  manufacturing  practice  and  the  Bureau's 
research  laboratory  serves  a  very  useful  purpose  in  affording  facilities 
for  careful  and  accurate  determinations  of  the  physical  properties 
of  rubber. 

Assistance  Rendered  Government  Departments. 

The  Bureau  acts  in  an  advisory  capacity  for  the  various  (Jovem- 
ment  departments  in  furnishing  specifications  for  miscellaneous  ma- 
terials and  in  making  report?  covering  the  results  of  tests  in  connec- 
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ticm  with  supplies  furnished  on  contract  or  submitted  with  competi- 
tive bids.  Tne  following  instances  illustrate  the  nature  of  this 
service: 

The  Bureau  assisted  in  the  preparation  of  specifications  for  rub- 
ber dredging  sleeves  by  request  of  the  Chief  of  Engineers,  War 
Department. 

A  test  for  the  resistance  of  oils  to  emulsification,  which  was  de- 
veloped at  the  Bureau,  has  proved  satisfactory  in  specifications  and 
has  been  adopted  bv  the  Panama  Canal. 

Thirty-two  samples  of  inner  tubes  for  automobile  tires  were  sub- 
mitted under  competitive  bids  to  the  Post  Office  Department.  The 
Bureau's  report  covering  the  results  of  physical  and  chemical  tests 
of  these  tubes  was  used  as  a  basis  for  awarding  the  contract. 

Fourteen  samples  of  rubber  bands  were  tested  for  the  Post  Office 
Department,  the  General  Supply  Committee,  and  the  Panama  CanaL 
The  Bureau's  reports  were  used  as  a  basis  for  the  award  of  contracts. 

Information  Furnished  on  Physical  Tests  of  Rubber  and  Leather. 

Numerous  requests  have  been  received  for  information  r^^rdin^ 
the  testing  of  rubber  and  leather  and  for  the  results  of  the  Bureau^ 
experimental  work  along  these  lines.  As  a  rule,  these  requests  come 
from  the  more  progressive  manufacturers  who  realize  the  advanta^ 
of  reliable  laboratory  tests  in  developing  their  products  and  in  mam- 
tainin^  uniformity  in  the  quality  of  their  raw  and  manufactured 
materials.  In  the  majority  of  cases  referring  to  rubber  the  desired 
information  is  supplied  by  reference  to  Bureau  Circular  No.  88. 
third  edition,  whicn  illustrates  and  describes  the  apparatus  and 
methods  of  testing  rubber  developed  at  the  Bureau  and  also  gives 
the  results  of  experimental  work  in  determining  the  physical  proper- 
ties of  rubber. 

Special  Tests  of  Miscellaneous  Materials. 

There  have  been  made  during  the  past  year  136  special  tests,  some 
of  which  were  of  an  experimental  nature  requiring  detailed  atten- 
tion and  special  equipment.  Under  this  head  may  oe  mentioned  the 
foUowinjg: 

Sampks  representing  600  feet  of  cotton  rubber-lined  hose  pur- 
chased by  the  District  of  Colmnbia  Fire  Department  were  tested 
according  to  specifications  prepared  expressly  for  this  material.  Five 
samples  of  cotton  rubber-lined  fire  hose  were  tested  for  the  Panama 
Canal  and  20  samples  of  linen  fire  hose  were  tested  for  the  Office  of 
the  Superintendent,  State,  War  and  Navy  Building. 

Twelve  samples  of  tanner  shark  and  other  fishskins  were  tested 
for  strength  and  i^retch.  In  one  case  many  tests  were  made  to  de- 
termine the  relative  tensile  properties  at  all  points  of  the  skin. 

Three  tanned  calfskins  were  tested  to  determine  the  relative 
strength  and  stretch  at  all  points  of  the  hides. 

Twenty-four  samples  of  sole  leather  were  tested  under  different 
conditions  to  determme  their  wearing  quality. 

Eighteen  samples  of  different  rubber  compoimds  were  tested  for 
wearmg  quality. 

Three  samples  of  rubber  hospital  sheeting  were  tested  for  a  manu- 
facturer of  tnis  material. 
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A  sample  of  pneumatic  tire  for  use  in  connecticm  with  airplanes 
was  tested  for  the  Signal  Corps  of  the  War  Department. 

A  sample  of  cotton  rubber-lined  fire  hose  was  tested  for  the  De- 
partment of  Engineering,  city  of  Hartford,  Conn. 

Tests  of  Miscellaneous  Materials. 

During  the  past  year  a  total  of  956  miscellaneous  samples  were 
tested,  including  the  following  items,  which  are  representative  of 
the  materials  handled:  Rubber  hose,  156;  packing  (asbestos,  rubber, 
etc.),  200;  rubber-covered  wire,  189;  leather  belting,  47;  canvas  belt- 
ing, 25 ;  hack-saw  blades,  122 ;  and  sole  leather,  19. 

The  majority  of  these  tests  were  made  at  the  request  of  the  Panama 
Canal  and  the  General  Supply  Committee,  in  connection  with  con- 
tracts for  Government  purdiases.  Numerous  tests  were  also  made 
for  the  various  Government  departments  and  for  manufacturers 
who  lack  the  special  facilities  offered  by  the  Bureau's  laboratory. 

Comparison  of  Cotton  and  Wool  Flags. 

A  series  of  exposure  tests  have  been  made  upon  flags  made  from 
cotton  and  from  worsted  bunting  to  determine  under  what  condi- 
tions it  would  be  desirable  to  use  the  cheaper  cotton  material.  The 
large  and  increasing  Consumption  of  bunting  has  made  this  ques- 
tion one  of  considerable  imjjortance.  This  investigation  has  been 
completed  and  the  results  will  be  published  soon  m  a  technologic 
paper  of  the  Bureau  entitled  "Comparative  Durability  of  Cotton 
and  Wool  Flags." 

Identification  of  Textile  Fibers. 

Any  scientific  examination  of  a  textile  material  presupposes  a 
knowledge  of  the  kind  or  kinds  of  fiber  of  which  it  is  composed. 
This  information,  when  lacking,  may  usually  be  best  obtainea  by  a 
microscopical  examination.  The  Bureau  has  recently  purchased  a 
photomicrographic  outfit  which  will  greatly  facilitate  and  improve 
this  branch  of  the  work. 

Sewing-Machine  Stitches. 

Two  of  the  more  common  types  of  stitches  have  been  compared  as 
to  the  relative  ability  of  the  resulting  seams  to  resist  breaking  when 
subjected  to  tension  applied  perpendicularly  to  the  direction  of  the 
seam.  Tests  were  made  both  with  the  seam  intact  and  with  one  or 
both  of  the  constituent  threads  cut  at  the  middle  of  the  test  piece. 
Technologic  Paper  No.  96,  Comparative  Tests  of  Stitches  and  Seams, 
gives  in  detail  tne  methods  of  test  used  and  the  results  obtained. 

Tensile  Strength  of  Fabrics. 

One  of  the  most  useful  methods  of  estimating  the  quality  or  dura- 
bility of  a  fabric  is  to  study  the  effect  upon  it  of  tension  applied  in 
the  direction  of  each  of  its  sets  of  threads.  The  rate  of  stretching 
under  uniformly  increasing  tension  is  of  particular  interest  in  con- 
nection with  fabrics  to  be  used  for  structural  purposes.  A  curve- 
drawing  apparatus  has  been  designed  and  attached  to  one  of  the 
Bureau's  strength-testing  machines  for  automatically  registering  this 
effect.    There  nas  also  been  designed  a  new  testing  machine  whidi 
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may  be  manipulated  at  various  speeds,  giving  a  large  variety  of 
methods  of  loading.  This  machine  will  be  found  useful  in  studying 
the  effect  upon  the  tensile  properties  of  fabric  of  alternations  in  the 
manuf  acturinjg  processes.  For  securing  the  desired  atmospheric  con- 
dition for  this  work  an  instrument  has  been  installed  which  auto- 
matically regulates  the  moisture. 

Textile  Conference. 

During  May  the  second  conference  relating  to  the  technical  con- 
sideration of  textile  materials  was  held  at  5iis  Bureau.  A  larffe 
number  of  technical  and  scientific  men  attended  the  meeting  and  the 
papers  presented  were  very  well  received.  A  full  report  of  the 
proceeding  will  be  published  by  the  Bureau  shortly.  It  is  expected 
that  a  similar  meeting  will  be  held  next  year. 

Information  Furnished  Regarding  Textiles  and  Textile  Testing. 

A  great  many  requests  have  been  received  by  tiie  Bureau  for 
information  regarding  the  testing  and  properties  of  textile  materials. 
These  inquiries  are  very  often  suggestive  of  new  phases  of  research. 

The  various  departments  of  the  Government  require  specifications 
to  regulate  purchases  and,  when  desired,  this  Bureau  assumes  the 
responsibility  of  writing  these  specifications. 

Testing  of  Textiles. 

This  Bureau  has  made  tests  of  a  routine  nature  upon  3,492  samples 
of  textile  materials.  Included  in  these  materials  were  a  large  variety 
of  commercial  grades  and  kinds  of  fabrics,  twine,  thread,  yam,  waste, 
and  loose  fiber. 

Buttermilk  Casein  as  a  Paper-Sizing  Material 

Casein  is  the  principal  proteid  in  milk  and  as  such  has  a  high  food 
value.  Cheese  contains  both  the  fat  and  the  casein  of  the  milk,  but- 
ter contains  the  fat  only.  Since  the  manufacture  of  butter  is  more 
profitable  than  the  manufacture  of  cheese,  there  is  always  a  consid- 
erable quantity  of  both  skim  milk  and  buttermilk.  The  skim  milk 
and  buttermilk  contain  the  casein  of  the  original  milk.  The  casein 
may  be  recovered  by  various  processes,  and  it  finds  an  extensive  use 
as  the  adhesive  by  which  a  film  of  clay  or  other  similar  material  is 
bound  to  a  sheet  of  paper.  The  finished*  paper,  known  as  coated 
paper,  has  a  very  smooth  surface  well  adapted  for  the  reproduction 
of  photographs  and  for  the  printing  of  high-grade  illustrations. 

The  casein  investigation  was  started  at  the  request  of  the  Dairy 
Division  of  the  Bureau  of  Animal  Industry,  Department  of  Agricul- 
ture, and  is  a  joint  investigation  with  it.  Its  end  of  the  problem 
has  been  a  study  of  the  production  of  skim  and  buttermilk  caseins, 
while  the  application  of  casein  in  the  paper  industry  is  being  de- 
veloped by  the  Bureau  of  Standards. 

AJmost  all  paper  makers  express  a  strong  preference  for  the  French 
caseins.  This  does  not  seem  to  be  due  to  any  necessary  inferiority 
of  the  domestic  product,  but  rather  to  the  fact  that  domestic  pro- 
ducers do  not  turn  out  a  uniform  product.  Different  users  express  a 
preference  for  casein  made  in  different  ways.  Casein  made  from 
buttermilk  or  from  a  mixture  of  buttermilk  and  skim  milk  can  be 
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used,  but  does  not  seem  to  be  a  standard  product.  Certain  mills 
claim  that  they  find  some  of  it  suitable.  Others  have  not  been  able 
to  use  it  at  all.  Since  the  origin  of  a  casein  can  not  be  told  defi- 
nitely from  its  appearance,  it  is  likely  that  the  expressed  opinions  of 
the  industry  can  not  be  taken  as  final.  Any  investigation  which  wUl 
tend  to  bring  together  the  user  and  the  manufacturer  of  casein^  to 
improve  the  domestic  product,  both  as  to  quality  and  to  imiformity; 
and  to  encourage  the  use  of  milk  which  would  otherwise  be  wasted 
can  not  fail  to  be  of  benefit.  At  this  time  it  must  not  be  overlooked 
that  this  product  has  a  distinct  food  value  and  that  it  should  be  the 
aim  of  the  manufacturer  to  use  for  this  purpose  milk  which  could  not 
be  used  for  food  imder  the  existing  circimistances. 

The  particular  purpose  of  the  investigation  is  to  establish  the  most 
suitable  methods  for  the  production  of  skim  milk  and  buttermilk 
caseins,  devise  methods  for  testing  the  finished  product,  and  to 
study  the  best  methods  for  its  use  in  the  paper  industry. 

Domestic  Clays  in  the  Paper  Industry. 

The  examination  of  imported  and  domestic  china  clays  for  use  as 
a  paper  filler  and  as  a  coating  material  for  paper  is  being  continued. 
Its  purpose  is  to  determine  those  characteristics  which  produce  the 
best  results  in  the  paper  industry.  The  clays  are  being  examined, 
both  chemically  and  pnysically,  together  with  tests  to  determine  tiie 
rate  of  slaking,  color  or  the  clay,  and  water  mixture,  etc.  It  is  the 
purpose  of  this  investigation  to  replace  the  imported  clay  by  a  suit- 
able domestic  clay. 

Paper-Testing  Devices. 

The  necessity  'for  standard  methods  of  testing  materials  has  spread 
to  the  paper  industry,  and  a  demand  has  been  created  for  testing 
devices,  the  results  of  which  may  be  interpreted  in  terms  of  the 

auality  of  a  paper  to  be  used  for  a  particular  purpose.  The  testing 
evices  now  m  use  are  not  entirely  satisfactory,  as  they  are  of  the 
empirical  type.  Data  from  a  series  of  comparative  tests,  using 
several  of  the  well-known  testing  devices,  have  oeen  secured  and  are 
now  being  compiled.  Certain  chances  are  also  being  made  in  these 
testing  devices,  together  with  a  study  of  some  of  the  more  common 
faults  found.  The  results  of  this  investigation  will  place  the  test- 
ing of  paper  on  a  firmer  basis  and  provide  means  for  securing  more 
accurate  data  relating  to  the  quality  of  a  particular  paper. 

Utilization  of  Waste  Paper  for  Remanufacture  into  Paper. 

The  utilization  of  waste  paper  for  remanufacture  into  white  paper 
is  growing  in  importance  each  vear.    At  the  present  time  over  25 

{)er  cent  of  all  paper  made  is  collected  for  remanufacture  and  a  very 
arge  part  of  this  material  is  used  in  making  white  papers.  The 
present  methods,  however,  are  very  wasteful  in  that  a  large  per- 
centage of  the  material  is  lost  in  the  recovery  process.  It  is  the 
purpose  of  this  investigation  to  study  the  present  recovery  methods, 

1)articularly  with  regard  to  the  effect  of  the  chemicals  used  and  the 
OSS  due  to  overheating. 

Paper  Bags  for  Shipping  Cement,  Lime,  and  Gypsum. 

The  investigation  to  determine  the  most  suitable  paper  for  use  in 
the  making  of  cement,  lime,  and  gypsum  bags  has  been  completed  as 
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far  as  the  laboratory  tests  are  concerned.    This  work  has  involved 
a  long  series  of  tests,  including  all  those  tests  regularly  applied  to 

?aper,  together  with  several  tests  espjecially  devised  for  the  purpose, 
'he  results  so  far  are  not  such  as  will  enable  definite  conclusions  to 
be  drawn.  This  is  due  to  the  fact  that  it  has  been  impossible  to  make 
a  satisfactory  connection  between  the  laboratory  data  and  actual  serv- 
ice conditions. 

No  reliable  information  could  be  secured  from  either  the  user  or 
the  manufacturer  of  bags,  because  no  systematic  tests  were  being 
made.  In  some  cases  bags  that  were  condenmed  as  being  entirely 
unsatisfactory  proved  by  a  laboratory  test  to  be  of  a  high  quality. 
The  reverse  of  this  has  also  been  experienced  and  such  conflicting 
conditions  have  made  it  difficult  for  the  laboratory  to  put  the  jjroper 
interpretation  upon  the  laboratory  results.  In  several  cases  it  has 
been  shown  that  proper  bags  were  being  improperlv  used,  thereby 
causing  excessive  breakage  and  condemnation  of  the  bag.  These 
conflicting  data  have  necessitated  the  development  of  a  service  test 
for  the  laboratory  by  which  it  is  hoped  to  interpret  the  laboratory 
data  into  actual  service  conditions. 

Manufacture  of  Filter  Paper. 

Filter  paper  is  used  in  all  chemical  laboratories  and  in  large  quan- 
tities in  industrial  work  for  filtering  out  fine  susijended  particles 
from  a  liquid.  The  highest  quality  of  filter  paper  is  imported  and 
under  present  conditions  it  is  almost  impossible  to  obtain  it.  Many 
inquiries  have  been  received  at  the  Bureau,  asking  if  it  was  possible 
to  obtain  domestic  filter  papers  of  suitable  quality.  None  is  made 
in  this  country  and  therefore  an  investigation  as  to  its  manufacture 
has  been  started  at  the  Bureau.  Samples  of  the  best  grades  of 
imported  papers  have  been  obtained  and  they  are  being  subjected  to 
a  series  ox  t^ts  to  determine  their  physical  and  chemical  properties. 

Filter  papers  must  have  a  veir  low  percentage  of  ash,  a  rapid  rate 
of  filtering,  and  must  be  free  of  certain  constituents.  The  chemical 
treatment  after  manufacture  is  highly  important  and,  so  far,  this 
final  chemical  treatment  has  not  been  satisfactorily  worked  out.  It 
is  proposed  to  continue  the  investigation  along  this  line,  as  the  final 
chemical  treatment  determines  the  quality  of  the  paper. 

Information  Furnished  Concerning  Paper. 

Assistance  was  rendered  in  the  preparation  of  definite  specifica- 
tions covering  the  general  needs  of  the  various  branches  of  the 
Government  service.  Work  of  this  kind  is  continuous  as  there  is 
a  constant  demand  for  pulp  and  paper  products  to  meet  special  uses 
and  the  constantly  changing  requirements  of  the  Government  service. 
Continuous  assistance  is  required  by  the  Congressional  Joint  Com- 
mittee on  Printing,  the  General  Supply  Committee,  and  the  Post 
Office,  War,  and  Navy  Departments. 

Inquiries  covering  a  very  wide  range  have  been  received  from  the 
pulp  and  paper  industry.  While  most  of  these  have  been  handled 
by  mail,  in  many  cases  the  persons  interested  have  visited  the  Bureau 
in  order  to  study  the  methods  in  use  at  first  hand.  Among  the 
visitors  have  been  chemists  and  engineers  of  large  manufacturing 
establishments,  representatives  of  trade  associations,  and  persons 
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engaged  in  the  paper  business.  Several  of  th^  have  been  interested 
particularly  in  the  experimental  paper-making  equipment  of  the 
Bureau,  with  a  view  to  introducing  something  of  a  similar  nature 
in  their  own  establishments. 

The  Bureau  always  endeavors  to  aid  manufacturers  who  may  have 
difficulty  in  making  satisfactory  deliveries  on  Government  contracts 
and  many  suggestions  have  been  made  during  the  year  to  such  manu- 
facturers. Many  requests  for  the  standard  samples  and  specifica- 
tions used  bj  the  Government  have  been  received  and  complied  with, 
and  in  addition  to  this  many  specifications  have  been  prepared  to 
meet  the  requirements  of  paper  for  special  uses. 

Attention  has  been  given  to  the  utilization  of  certain  waste  mate- 
rials, due  to  the  large  number  of  such  inquiries  continually  being 
received. 

Many  visitors  have  been  shown  through  the  paper  laboratory  and 
the  nature  of  the  work  explained  to  them.  Inis  has  helped  to 
spread  among  the  trade  a  knowledge  of  the  facilities  of  the  Bureau 
and  in  many  cases  has  shown  the  manufacturer  where  the  Bureau 
could  be  of  material  assistance  to  him. 

Paper  Testing. 

During  the  past  year  the  Bureau  has  tested  3,095  samples  of  paper, 
3,033  for  the  Government  Printing  Office  and  the  Government  de- 
partments and  62  for  public  and  private  interests. 
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III.  OFFICE. 
Publications 

•  During  the  fiscal  year  just  ended  the  Bureau  issued  67  publica- 
tions, of  which  61  were  new  and  the  remainder  revised  editions. 
Approximately  56  publications  were  reprinted,  owinc  to  the  large 
demand  for  those  papers.  The  new  publications  included  4  numbers 
of  the  Bulletin  of  the  Bureau,  which  completes  the  thirteenth  volume 
of  the  scientific  papers.  There  were  also  issued  28  new  scientific 
papers,  20  new  technologic  papers,  9  new  circulars,  and  3  new  mis- 
cellaneous  publications. 

The  following  new  scieiitific  papers  were  issued  during  the  year: 
A  Study  of  Inductance  of  Four-Terminal  Resistance  Standards; 
Sensitivity  and  Magnetic  Shielding  Tests  of  Thomson  Galvanometer 
for  Use  in  Eadiometry;  Volume  Effect  in  Silver  Voltameter;  Con- 
stants of  Spectral  Radiation  of  Uniformly  Heated  Inclosure  or  So- 
called  Black  Body.  II ;  Summary  of  Experiments  on  Silver  Voltam- 
eter at  Bureau  oi  Standards  and  Proposed  Specifications  •  Deter- 
mination of  Aluminum  as  Oxide;  Calculation  of  Planck's  Constant 
Cj ;  Wheatstone  Bridges  and  Some  Accessory  Apparatus  for  Resist- 
ance Thermometry;  Damping  of  Waves  and  Other  Disturbances  in 
Mercury;  A  Variable  Sell  and  Mutual  Inductor;  System  of  Remote 
Control  for  Electric  Testing  Laboratory ;  International  System  of 
Electric  and  Magnetic  Units;  Saccharimetric  Normal  Weight  and 
Specific  Rotation  of  Dextrose;  Freezing  Point  of  Mercury;  Deter- 
mination of  Degree  of  Uniformity  of  Bars  of  Mametic  Standards; 
Thermoelectric  5f  easurement  of  Critical  Ranges  of  Pure  Iron ;  Study 
of  Electromagnet  Moving  Coil  Galvanometers  for  Use  in  Alternat- 
ing-Current Measurements;  Standard  Substances  for  the  Calibration 
of  Viscometers ;  An  "Average  Eye ".  for  Heterochromatic  Photom- 
etry, and  Comparison  of  a  FlicKer  and  an  Equality-of -Brightness 
Photometer ;  Emissivity  of  Strairfit  and  Helical  Filaments  of  Tung- 
sten ;  Aneroid  Calorimeter  for  Specific  and  Latent  Heats ;  Wave 
Lengths  of  Stronger  Lines  in  Helium  Spectrum;  Relative  Sensi- 
bility of  Average  Eye  to  Li^ht  of  Different  Colors  and  Some  Prac- 
tical Applications  to  Radiation  Problems ;  Calculation  of  Constants 
of  Planck's  Radiation  Equation;  Extension  of  Theory  of  Least 
Squares;  Luminous  Radiation  from  Black  Body  and  Mechanical 
Equivalent  of  Light;  Experimental  Study  of  Fahy  Permeameter; 
Note  on  Electrical  Conductors  in  Metals  at  Low  Temperatures; 
Reflecting  Power  of  Tungsten  and  Stellite. 

The  following  new  technologic  papers  were  issued :  Density  and 
Thermal  Expansion  of  American  Petroleum  Oils;  Properties  of 
Calcium  Silicates  and  Calcium  Aluminates  Occurring  in  Normal 
Portland  Cement;  Properties  of  Some  European  Plastic  Fire  Clays; 
Constitution  and  Microstructure  of  Porcelain;  Liquid-Measuring 
Pumps:  Failure  of  Brass:  1,  Microstructure  and  Initial  Stresses  in 
Wrought  Brasses  of  the  Type  60  Per  Cent  Copper  and  40  Per 
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Cent  Zinc;  Failure  of  Brass:  2,  Effect  of  Corrosion  on  Ductility  and 
Strength  of  Brass;  Failure  of  Bra^:  3,  Initial  Stress  Produced  by 
the  "Burning  in"  of  Manganese  Bronze;  Manufacture  and  Proper- 
ties of  Sand-Lime  Brick ;  Resistance  of  an  Oil  to  Emulsification ;  re- 
covery of  Paraffin  and  Paper  Stock  from  Waste  Paraffin  Paper; 
Studies  on  Paper  Pulp;  Specific  Gravity  Balance  for  Gases;  Struc- 
ture of  Coating  on  Tinned  Sheet  Copper  in  Relation  to  a  Specific 
Case  of  Corrosion;  Temperature  Measurements  in  Bessemer  and 
Open-Hearth  Practice;  Measurement  and  Specification  of  Physical 
Factors  which  Determine  Saturation  of  Certain  Tints  of  Yellow; 
Glasses  for  Protecting  Eves  from  Injurious  Eadiations;  Effusion 
Method  of  Determining  Gas  Density ;  Durability  of  Cement  Drain 
Tile  and  Concrete  in  Alkali  Soils;  Comparative  Tests  of  Stitches 
and  Seams. 

The  following  new  circulars  were  issued :  Proposed  National  Elec- 
trical Safety  C^e;  Standards  for  Electric  Service;  Electric  Units 
and  Standards;  Specifications  and  Tolerances  for  Weights  and 
Measures  and  Wcdehing  and  Measuring  Devices;  Snecifications  for 
and  Methods  of  Testing  Soaps;  Specification  of  Transparency  of 
Paper  and  Tracing  Cloth;  Eules  and  Regulations  for  Enforcement  of 
Lime-Barrel  Act;  Gas  Calorimeter  Tables;  Standard  Samples  for 
Thermometric  Fixed  Points. 

The  following  miscellaneous  publications  were  issued :  Some  Tech- 
nical Methods  of  Testing  Miscellaneous  Supplies ;  Annual  Report 
of  the  Director  of  the  Bureau  of  Standards  for  the  Fiscal  Year  ended 
June  80,  1916;  Eleventh  Annual  Conference  on  Weights  and  Meas- 
ures of  the  United  States. 

Technical  Library. 

The  library  contained  at  the  close  of  the  fiscal  year  14,929  acces- 
sioned volumes,  all  of  a  scientific  and  technical  character  with  the 
exception  of  a  few  law  books.  Two  hundred  and  ninety-seven  sci- 
entinc  and  technical  periodicals  are  currently  received.  This  number 
does  not  include  94  (77  of  which  are  German)  not  received  on  account 
of  the  war. 

PersonneL 

During  the  year  the  Bureau  staff  comprised  252  statutory  ap- 
pointees and  about  265  engaged  in  researches  and  investigations 
specially  authorized  by  Congress.  The  statutory  positions  included 
149  scientific  positions,  37  office  assistants,  41  en^ged  in  the  opera- 
tion of  the  plant,  and  25  in  construction  work.  There  were  778  per- 
sonnel changes  during  the  year.  These  included  204  separations 
from  the  Bureau,  of  which  114  were  resignations.  There  were  219 
promotions  and  338  appointments  during  the  year. 

Appropriation  Statements. 

The  following  statement  shows  the  amount  and  object  of  each  ap- 

Eropriation  provided  for  the  Bureau  for  the  fiscal  year  1917,  the  dis- 
ursement  during  the  year,  the  amoimt  of  unfilled  and  unpaid  orders 
at  the  close  of  the  year,  and  the  unexpended  balance  remaining  at  Uie 
dose  of  business  June  30, 1917: 
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Appropriation. 


Total 
a];^>ropriattoiL 


Disborse- 
moot. 


LiabUlty. 


Balanoe. 


Salaries 

E<iiiipiiient 

Qfloeral  ezpeiMes 

Repairs  and  alterations... 
Oroonds. 


Hicb-potontial  inyestleiaioii..; 
Relrl^UoDc      ^    ' 


ioonstant8.c 

Testing  structural  materials' ~  I  ~  I  ~  I  ~  ^  1 1  ~  I 

Testing  tnt^titfi^ 

InyesUgatioQ  of  fire-resisting  properties'. 

PnbliiHitiUtT  standards. 

Railway  materials. 

Testing  misoellaneons  materials 

Radio  research... 

Color  standardization ...  .1 .."  m  II !  I !  II 

Clay  products 

Phyalcal  constants 


Standardising  mechanical  appliances. . 

Twtlnc  railroad  scales,  etc 

Radlokboratory 


S<inlpping  chemical  labor^ery.. 


1311,730.00 
60,000.00 
2S,500.00 
6,000.00 

o,ooaoo 

15^000.00 

i5,ooaoo 

100,000.00 

ao,ooo.oo 

25,000.00 
40,000.00 

i6,ooaoo 

30,000.00 

a  14, 460. 71 

10,000.00 

io,ooaoo 

6^000.00 
10,000.00 
40,000.00 

60,ooaoo 
aoo,ooo.oo 

36,000.00 


1277,357.70 

33,276.48 

10,104.30 

1,379.21 

2,803.62 

13,822.86 

14,394.70 

00,034.04 

25,254.76 

18,365.12 

37,068.66 

12,660.74 

17,408.56 

12,611.20 

6,661.30 

9,212.13 

2,932.50 

2,729.00 

31,861.32 

1,334.76 

194, 609. 86 

11,385.39 


TotaL.: 1,086,679.71 


836,848.19 


126,486.22 


121,883.19 


207.70 
233.76 
43.45 
75.31 
29.35 
150.93 
198.22 


38 

242.06 

07 

17.19 

88 

78.56 

81 

303.70 

08 

14.62 

87 

08 

373.42 

16 

156.76 

68 

47,981.44 
205.66 
140.93 


72,346.30 


•  Includes  reimbursement  of  64,450.71. 


The  following  statement  shows  the  condition  of  the  appropriations 
for  the  two  preceding  fiscal  years  at  the  close  of  business  June 
80, 1917: 


FISCAL  YEAR  1916. 


Appropriation. 


Total  appro- 
priatiim. 


Disburse- 
ment. 


LlablUty. 


Balanoe. 


£QiilpnBSUt  *•..••.•.••.....••.....•...• 

OenerBl  ezpenaea 

■  Repaiia  and  alterations. 

Oroonds 

Higli-potential  investigation 

BeZHgevatJon  constants 

Testing  structural  materials 

TMtIng  machines 

Inves^iatlon  of  flre-resiBting  properties. 

Piibllo-atlUty  standards 

Railway  materials. 

Testing  misoellaneous  materials 

Testing  railroad  sealee,  etc 

To(tal 


a  57, 

1 

IS, 
Ifi, 
100, 
30, 
36, 
25, 

iS' 
20, 

40, 


500.00 
311.33 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 

ooaoo 


1278,379.16 
55,198.58 
25,965.04 
1,998.52 
5,998.74 
14,984.96 
14,997.89 
99,759.68 
29,853.15 
24, 65a  37 
23,230.31 
14,839.06 
19,990.64 
39,821.07 


61,127.07 
364.00 


63.05 
117.02 


1,410.33 
110.00 


100.08 


670,811.33 


649,697.17 


3,282.46 


615,120.84 

985.68 

670.96 

1.48 

U» 

15.04 

2.11 

186.37 

29.83 

349.63 

359.36 

6a  94 

79.36 

78.86 


17,931.71 


•  Includes  reimbursement  of  67,311.33. 
FISCAL  YEAR  1916. 


Equipment 
General  expenses. 
'  landalten 


alterations.. 


R«palr8i 

Oroonds 

HlglHKitentiallnTestigatiQn 

Befijfsratlan  constants 

Testing  structural  materials 

TrrfcUng  mft*****"— 

Investigatloo  of  firoMiBting  properties... 

PabUomtm^  standards. 

Raflwaymatorlals 

Testing  misoellaneons  materials , 

OiiR«TO-m0tertestin£tank 

Heating  system,  north  laboratory 

Bsdloresearoh..... 

Tasting  railroad  scales,  eto. 


Total 687,088.74 


8298,780.00 
60,000.00 
27,000.00 

2,ooaoo 
6,ooaoo 

15,000.00 

16,000.00 

100,000.00 

30,000.00 

26,000.00 

25,000.00 

15,000.00 

20,000.00 

3,000.00 

3,000.00 

012,808.74 

40,000.00 


8283,079.84 
47^723.70 
26,656.01 
1,065.88 
5,901.11 
14,799.92 
14,923.23 
99,437.16 
27,634.66 
24,879.78 
24,756.29 
14,427.15 
19,999.96 
2,998.34 
2,520.54 
12,140.49 
27,728.78 


661,692.83 


$1,666.24 
263.20 


1.58 
152.00 


25a  37 

2,264.51 

82.00 

3.00 

292.51 


12,271.22 


17,246.63 


115,700.16 

6ia06 

80.79 

14.12 

97.31 

48.08 

76.77 

312.47 

100.84 

38.22 

240.71 

280.34 

.04 

1.66 

479.46 

168.25 


18,249.28 


•  Includes  reimbunement  of  12^806.74. 
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REPORTS  OF  THE  DEPARTMENT  OF  COMMEROB. 


Summary  of  Tests. 

The  work  of  the  Bureau  involves,  among  other  things,  a  large 
amount  of  testing  of  standards,  measuring  instruments,  and  mate- 
rials. It  involves  primarily  the  investigation  of  the  scientific  princi- 
Sles  underlying  the  tests,  the  studying  of  existing  methods,  and  the 
evelopment  of  new  standard  tests  of  determinate  accuracy.  For 
each  test  a  reasonable  fee  is  charged,  except  when  made  for  the 
National  or  State  Governments. 

During  the  fiscal  year  1917  the  Bureau  made  155,848  tests  and  in- 
spected 1,782,044  incandescent  lamps  at  various  factories  for  otiier 
departmente  of  the  Government.  Of  the  total  tests,  146,939  were  for 
the  Government  and  9,909  for  the  public.  The  testing  was  dis- 
tributed as  follows,  according  to  the  nature  of  the  tests:  Length 
measures,  887;  mass,  3,746;  capacity,  1,189;  temperature,  15,763; 
hydrometry,  926;  miscellaneous,  23;  optical,  1,365;  time,  69;  elec- 
trical, 1,290;  photometry,  2,864;  chemical,.  13,170;  engineering  (mis- 
cellaneous), 611;  engineering  (instruments),  482;  structural  mate- 
rials, 107,078;  paper  and  textiles,  5,583;  metallurgical,  1,402.  The 
estimated  fees  amounted  to  $194,778.14,  of  which  $17,765.47  were 
collected  on  account  of  tests  for  the  public.  The  fees  noted  for 
Government  teste  are  included  merely  for  comparison  purposes,  as 
no  charge  is  made  for  teste  performed  for  the  National  or  Stete 
Governments. 

Number  and  Value  of  Tests  Completed,  Fiscal  Yeab  Ended  June  30,  1917. 


Nature  of  test. 


For  Government. 


Number.      Value. 


For  public. 


Number.      Value, 


Total. 


Number.      Value. 


Length '. 

Mass 

Capacity 

Optical 

HVdrometry 

IfbceUaneoos 

Time 

Temperature. 

Elec&lcal 

Photometry  a 

Chemical^ 

Physical  and  mechanica]  tests: 

Engineering,  misceUaneous. 

Engineering  instruments. . . , 

Structural  materials 

Paper  and  textiles 

MebOlur^ 

Total 


197 

2,309 

900 

1,327 

650 

16 

1 

12,850 

736 

2,568 

10,047 

481 

421 

106,627 

6,417 

1,392 


$491.80 

27,554.85 

455.25 

1,980.50 

681.15 

60.00 

100.00 

2,475.07 

3,684.77 

9,411.50 

79,688.40 

1,773.00 
2,150.50 
31,281.50 
10,880.00 
4,344.38 


190 

1,437 

289 

38 

276 

7 

68 

2,913 

554 

296 

3,123 


61 
451 
166 

10 


$427.95 

606.00 

278.05 

173.00 

377.60 

8.50 

322.50 

3,124.10 

3,387.37 

625.50 

6,192.00 

65.50 
400.00 
1,359.90 
313.50 
104.00 


387 

8,746 

1,189 

1,365 

»6 

33 

60 

15,763 

1,290 

.    2,864 

13,170 

511 
4S2 

107,078 
5,583 
1,402 


$019.75 

28,160.85 

733.30 

3,153.50 

1,058.75 

68.60 

422.50 

5,509.17 

7,073.14 

10,037.00 

85,880.40 

1,838.90 
3,560.50 
32,64L40 
11,193.50 
4,448.38 


145,939 


177,012.67 


9,009 


17,765.47 


155,848 


194,778.14 


a  In  addition,  the  Bureau  inspected  1,782.044  incandescent  lamps  at  various  factories  for  other  depart- 
ments of  the  Oovemment,  the  fees  for  whicn  would  amount  to  $8,910.22  additional. 
6  Of  these  tests,  7,633,  amounting  to  $64,331,  were  chemical  tests  made  on  structural  materials. 

Metric  System. 

The  general  use  of  the  metric  system  in  Europe  and  the  need  for 
supplies  and  equipment  in  the  metric  system  has  called  for  a  greatly 
increased  use  by  American  manufacturers.  Manufacturers  and  ex- 
porters in  large  numbers  have  appealed  to  the  Bureau  for  assistance 
and  information  concerning  the  metric  ^stem  and  the  equivalents. 
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A  large  number  of  charts  and  circulars  have  been  distributed  for 
this  purpose. 

In  addition,  the  movement  of  the  troops  to  Europe  has  brought 
forth  an  extended  demand  for  information  as  to  the  metric  system 
for  the  officers  and  men  in  both  the  Army  and  Navy.  The  battle- 
ships, cantonments,  arsenals,  and  the  various  bureaus  of  the  War 
Department  have  been  supplied  at  their  request  with  metric 
literature. 

A  very  large  distribution  of  metric  system  publications  has  gone 
to  the  public  schools  of  the  country  at  their  request.  This  is 
especially  large  in  the  case  of  public  schools  located  m  manufactur- 
ing districts. 

Exhibits  of  the  Activities  of  the  Bureau. 

Frequent  requests  are  received  from  various  organizations  for  the 
Bureau  to  make  exhibits  of  its  activities  at  expositions  or  conven- 
tions. While  it  is  recognized  that  such  publicity  as  is  thereby  given 
increases  the  usefulness  to  the  public  of  the  Bureau  work  and  pub- 
lications, it  has  not  been  possible  to  compljr  with  all  of  such  requests 
owing  to  lack  of  funds  and  personnel  available  for  such  work.  In 
fact,  imder  present  war  conditions  it  will  probably  not  be  feasible  to 
participate  m  any  such  exhibits.  However,  when  normal  conditions 
are  restored,  funds  should  be  especially  provided  for  the  proper 
preparation  and  organization  of  exhibits  typical  of  the  activities 
of  me  Bureau,  such  work  to  be  put  on  a  sure  and  i)ermanent  basis. 
The  excellent  results  obtained  for  past  exhibits  indicate  that  a 
reasonable  expenditure  will  be  fully  justified. 

Among  the  exhibits  in  which  the  Bureau  has  participated  during 
the  year  are  the  following:  Second  Exposition  of  Chemical  In- 
dustries, New  York,  N.  Y.,  September  25  to  30,  1916;  American 
Chamber  of  Commerce,  Wadiin^on,  D.  C,  January  30  to  February 
2,  1917 ;  American  Metric  Association,  New  York,  N.  Y.,  December 
26  to  28,  1916;  Aeronautic  Exposition,  New  York,  N.  Y^  February 
8  to  13, 1917;  and  the  Industrial  and  Eicport  Exi)osition,  Springfield, 
Mass.,  June  23  to  30,  1917.  The  metnc  exhibit  prepared  for  the 
American  Metric  Association  has  been  permanently  installed  in  the 
American  Museum  of  Natural  History. 


Digitized  by 


Google 


IV.  RECOMMENDATIONS. 

Increase  in  Scientific  Staff. 

The  demands  upon  the  Bureau  in  connection  with  the  scientific 
work  of  the  country,  the  industries,  and  especially  the  military 
departments  of  the  Government,  have  ffrown  oy  leaps  and  bounds. 
The  Bureau  is  not  only  neglecting  much  work  that  should  be  done, 
but  has  been  compelled  to  do  many  things  in  a  temporary  and  super- 
ficial manner.  This  has  been  true  especiallv  during  the  past  three 
years ;  nevertheless,  every  effort  has  been  made  to  utiuze  the  resources 
of  tihe  Bureau  to  the  ^*eatest  possible  extent  in  a^istine  the  public 
to  meet  these  new  conditions  and  in  aiding  the  militarv  departments 
in  the  application  of  science  to  their  problems.  The  demand  on  the 
part  of  uie  industries  for  accurate  and  reliable  scientific  data,  a 
rapidly  increasing  one,  has  never  been  as  ^eat  nor  as  important  as 
at  present,  and  such  data  will  be  of  particular  value  at  the  conclusion 
of  the  present  war.  A  conservative  estimate  for  the  additional 
services  needed  has  been  prepared  and  will  be  submitted.  This  esti- 
mate has  been  based  solely  upon  the  most  urgent  and  pressing  needs 
of  the  Bureau.  It  is  hoped  that  Congress  will  recognize  the  impor- 
tance of  this  increase  and  provide  accordingly. 

Increases  in  Salaries. 

Never  has  the  demand  for  scientific  and  technically  trained  men 
been  as  great  as  at  present.  This  has  resulted  in  the  loss  of  many 
well-trained  men  in  the  Bureau's  staff.  The  time  has  come  when 
some  of  the  salaries  paid  such  experts  must  be  increased  or  their 
services  dispensed  with.  This  can  not  be  done  witliout  a  loss  in 
quality  and  the  deterioration  of  the  high  standard  of  the  Bureau's 
work. 

Additions  in  the  Clerical,  Operating,  and  Construction  Staffs. 

The  clerical  staff  is  entirely  inadequate  and  should  be  increased 
to  meet  the  present  urgent  nc«ds,  which  have  greatly  multiplied  on 
account  of  the  new  demands  made  upon  it.  "niis  is  true  especially 
in  the  care  of  property,  files,  records,  and  correspondence. 

The  addition  of  the  chemical  building^  finished  a  year  ago,  and 
two  new  buildings  now  in  process  of  erection,  to  be  completed  hnef ore 
June  30, 1918,  make  it  absolutely  necessary  to  increase  the  operating 
force  of  the  mechanical  plant. 

The  testing  and  investigational  work  of  the  Bureau  is  greatly 
handicapped  l)y  the  lack  of  sufficient  instrument  workers.  Estimates 
will  be  submitted  for  additional  assistance  of  this  kind. 

Increases  in  Special  Funds. 

Increases  are  urgently  needed  in  several  of  the  special  funds  under 
which  the  Bureau  is  carrying  on  important  work.  The  structural 
material  fund  is  barely  sufficient  to  care  for  the  testing  work  of  the 
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Government  service.  It  should  be  increased  by  at  least  50  per  cent 
in  order  that  the  Bureau  may  undertake  more  investigational  work 
needed  by  the  Government  service  and  by  the  public.  The  impor- 
tance of  this  work  can  hardly  be  overestmiated,  not  only  from  the 
standpoint  of  economy  and  efficiency  in  the  structural  work  of  the 
Government,  but  from  that  of  the  efficient  and  economical  use  of 
these  materials  on  the  part  of  the  public  and  the  military  services. 

The  Bureau's  work  in  connection  with  public  utilities  has  proven 
of  the  utmost  importance.  The  fund  available  is  insufficient  to  cover 
more  than  two  or  three  problems.  The  present  ai>propriation  might 
well  be  increased  several  fold;  it  would  meet  with  the  hearty  ap- 
proval of  all  public-service  and  municipal  bodies  having  to  do  with 
the  regulation  of  public  utilities.  It  would  contribute  greatly  to 
better  service  on  the  part  of  public  utilities,  as  well  as  to  the  con- 
servation of  life  and  property. 

The  enormous  annual  loss  of  property  by  fire  emphasizes  the  great 
necessity  for  a  better  knowledge  of  the'fire-resistmg  properties  of 
materials  and  construction.  To  be  of  value  such  work  must  be  car- 
ried on  with  specimens  commensurate  with  those  used  in  practice. 
The  Bureau's  work  in  this  direction  has  been  well  organized  and 
much  of  the  apparatus  constructed.  However,  funds  are  ncMsded  for 
additional  equipment  as  well  as  materials  upon  which  to  work,  which 
in  such  cases  are  necessarily  expensive;  therefore,  this  fund  should 
be  increased  to  at  least  threefold  its  present  value. 

An  increase  is  needed  in  the  fund  for  miscellaneous  materials,  due 
to  the  growing  tendency  on  the  part  of  the  Government  to  buy  such 
materials  according  to  properly  prepared  specifications  and  tests. 

During  the  past  year  tne  IBureau  submitted  an  estimate  to  pro- 
vide for  the  determination  of  physical  constants,  a  part  of  which 
was  approved  by  Congress.  These  constants  are  of  the  utmost  value 
in  scientific  and  indu^rial  work.  Their  determination  involves  the 
most  difficult  work  in  physics  and  chemistry.  The  Bureau  should 
ever  be  the  source  of  accurate  and  authoritative  values  of  this  kind 
and  ample  provision  should  be  made  for  their  determination. 

The  tunas  available  during  the  coming  year  for  the  investigation 
of  mechanical  appliances  are  insufficient  to  meet  even  the  needs  of 
the  Government  service  alone.  This  is  true  especially  of  the  large 
number  of  military  appliances  and  devices  that  have  been  submitted 
to  the  Bureau  by  the  military  departments.  Here  again,  as  in  the 
purchase  of  materials,  the  Government  is  purchasing  machinery  and 
all  sorts  of  devices  in  accordance  with  carefully  prepared  specifica- 
tions, and  suitable  tests  are  made  before  their  acceptance.  The  stand- 
ard of  performance  in  such  cases  and  the  methods  of  measuring  the 
same  are  eoually  important  to  the  manufacturer  and  to  the  public. 
This  fund  should  be  mcreased  to  two  or  three  times  its  present  value. 

In  general,  it  has  been  thought  best  to  submit  only  such  estimates 
as  are  urgently  needed  to  care  for  present  work  rather  than  to  enter 
new  fields.  However,  several  exceeaingly  important  cases  have  arisen 
for  which  estimates  will  be  sul3mitted.  The  work  of  the  Bureau  in 
connection  with  the  investigation  of  optical  glass  has  proven  of  the 
utmost  importance,  both  in  military  and  scientific  work,  and  in  view 
of  the  necessity  for  the  development  of  important  kmds  of  class 
which  have  heretofore  been  imported,  an  increase  in  this  special  fund 
will  be  submitted. 
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Estimates  will  be  submitted  for  work  in  comiection  with  the  fol- 
lowing: Standard  materials;  textiles,  paper,  leather,  and  rubber; 
electrodeposition  metals ;  research  fellowship ;  metallurgical  research; 
chemical  reagents;  illumination  investigation;  radio  activity;  mag- 
netic analysis:  insulating  investigation;  and  sea- water  concrete  in- 
vestigation. All  of  these  investigations  are  ur^ntly  needed  in  con- 
nection with  the  scientific,  industrial,  and  military  development  of 
the  country ;  in  most  cases  the  results  obtained  wiU  be  applicable  to 
all  of  these  interests. 

Buildings. 

Attention  is  a^ain  directed  to  the  urgent  necessity  of  placing  tiie 
structural  material  work  of  the  Bureau  in  permanent  quarters.  An 
estimate  for  a  suitable  site,  building,  and  additional  equipment  has 
several  times  been  submitted  and  is  again  presented.  It  is  earnestly 
hoped  that  favorable  action  will  be  taken  during  the  coming  year. 

New  Refrigerating  Machine. 

A  new  machine  to  produce  the  refrigeration  needed  in  laboratories 
is  essential.  The  present*  machine  was  installed  in  1904  and  was  well 
suited  to  the  conditions  then  existing.  However,  the  crowth  of  the 
Bureau's  work  and  the  addition  of  new  buildings  maKe  an  increase 
of  capacity  imperative,  while  these  and  other  conditions  indicate 
marked  economy  to  be  obtained  from^  a  motor-driven  compression 
machine  instead  of  the  present  absorption  type. 

Respectfully,  S.  W.  Stratton,  Director. 

To  Hon.  William  C.  Redfield, 

Secretary'  of  Commerce. 
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Depabtment  op  Commerce, 

BUKEAU  OF  THE  CeNSUB, 

WasMngtoUf  October  1, 1917. 
Snt:  There  is  submitted  herewith  the  following  report  upon  the 
organization  of  the  Bureau  of  the  Census,  its  operations  during  the 
fiscal  year  ended  June  30,  1917,  and  the  work  now  in  progress: 

ORGANIZATION  AND  SCOPE  OF  WORE. 

Since  my  last  report  the  organization  of  the  Census  Bureau  has 
been  chained  by  the  creation  of  a  new  division,  the  division  of 
cotton  and  tobacco  statistics  (provided  for  by  the  act  of  May  10, 
1916);  by  the  reestablislunent  of  the  division  of  agriculture,  which 
went  temporarily  out  of  existence  at  the  close  of  the  Thirteenth 
Census  period;  and  by  the  appointment  of  an  additional  chief  statis- 
tician (authorized  by  the  legislative,  executive,  and  judicial  appro- 
priation act  approved  March  3,  1917)  to  have  general  authority  and 
supervision  over  the  work  of  these  two  divisions. 

duties  of  divisions. 

The  diagram  on  page  514  shows  graphically  the  present  organiza- 
tion of  the  Bureau.  The  work  of  tne  several  divisions  may  be 
briefly  stated  as  follows: 

Administrative  division. — General  supervision  of  personnel,  includ- 
ing appointments,  promotions,  transfers,  etc.;  handling  of  general 
correspondence;  distribution  of  pubUcations;  preparation  of  press 
sunmiaries;  other  work  not  belonging  especially  to  any  other  single 
division. 

Population  division. — Collection,  compilation,  and  preparation  for 
publication  of  decennial  statistics  relating  to  population  (including 
occupations)  and  religious  bodies  and  of  special  statistics  pertaining 
to  inarriage  and  divorce. 

Division  of  manufactures. — Collection,  compilation,  and  prepara- 
tion for  publication  of  quinquennial  statistics  pertaining  to  manu- 
factures and  to  electrical  industries  (electric  li^ht  and  power  plants, 
street  and  electric  railways,  telegraphs  and  telephones,  and  electric 
fire-alarm  and  police-patrol  signaling  svstems);  and  of  decennial 
statistics  of  mines,  quarries,  and  oil  and.gas  wells,  of  water  trans- 
portation, and  of  fisheries  (in  cooperation  with  the  Bureau  of  Fish- 
eries). 
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Division  of  vital  statisHes. — CoUectioni  compilation,  and  prepara- 
tion for  pubfication  of  annual  statistics  of  births  and  deaths  in  States 
and  cities  having  adequate  registration  systems,  eind  preparation  of 
special  reports  presenting  particular  phases  of  vital  statistics,  such 
as  "Life  Tables*'  and  "Jfortality  from  Cancer." 

Division  ofstaiietics  o/ci^^.— <!o]lection,  compilation,  and  prepara- 
tion for  publication  of  annual  financial  and  general  statistics  of  cities 
having  more  than  30,000  inhabitants;  of  annual  financial  statistics 
of  States;  and  of  decennial  statistics  of  wealth,  public  indebtedness, 
and  taxation. 

Dimaion  of  agrieutture. — Collection,  compilation,  and  preparation 
forpublication  of  decennial  statistics  relating  to  agriculture. 

Division  of  cotton  a/nd  tobacco  ^to^^t^.—^oUection,  compilation, 
and  preparation  for  publication  of  statistics  relating  to  cotton  ginned 
to  specified  dates;  monthly  statistics  of  cotton  consumed,  imported, 
exported,  and  on  hand,  and  of  active  cotton  spindles;  monthly 
statistics  pertaining  to  cotton  seed  and  its  products;  quarterly 
statistics  relating  to  cotton  fiber  consumed  in  the  manufacture  of 
explosives;  quarterly  statistics  of  raw  cotton  consumed  in  the  manu- 
facture of  absorbent  and  medicated  cotton;  annual  statistics  of 
cotton  production  and  distribution;  quarterly  statistics  of  leal  tobacco 
held  by,  manufacturers  and  dealers :  and  preparation  of  an  annual 
bulletin  giving  statistics  of  leaf  tooacco  ndd  at  the  beginning  of 
eaoh  quarter,  togetiier  with  statistics  as  to  acreage,  production, 
impcMrts^  exports,  consumption,  etc. 

Diviston  of  revision  ana  results. — Compilation  and  preparation  for 
publication  of  the  following:  Statistics  of  special  classes — such  as 
Negroes,  deaf  and  dumb,  olind,  paupers,  inmates  of  benevolent 
institutions,  insane  and  idiotic,  and  prisoners  and  juvenile  delin- 
quents— ^from  data  gathered  at  decenmal  censuses;  Official  Register 
OT  the  United  Stat^  (issued  biennially);  and  statistics  relating  to 
Federal  employees;  and  performance  of  misceUaneous  work  in  con- 
nection with  the  printing  of  all  census  publications. 

Geographer^ s  division. — ^Maintenance  of  records  as  to  boimdaries  of 
supervisors'  and  enumerators'  districts  and  creation  of  new  districts 
wli^e  needed;  maintenance  of  records  as  to  changes  in  boundaries  of 
counties,  precincts,  and  municipalities;  decennial  preparation  of 
Statistical  Adas  of  the  United  States;  preparation  of  maps,  charts, 
and  diagrams  illustrating  statistics  in  census  publications;  searching 
of  old  census  records  for  information  in  regard  to  ages  and  other  data 
concerning  individuala;  and  preparation  of  population  estimates 
between  census  years. 

OUTUNB  OF  WOBK  DONE  DUKINO  A  DECADE. 

The  work  of  the  Census  Bureau  is  laid  out  in  10-year  cycles  and 
comprises  inquiries  made  at  intervals  varyine  in  length  from  2  weeks 
to  10  years:  The  following  is  an  outline  of  tiie  various  lines  of  work 
carried  on  during  a  decade: 

The  deeermial  census. — ^The  taking  of  the  decennial  census,  which 
covers  tiie  subjects  of  population,  agriculture,  manufactures,  and 
mines  and  quarries  (indudmg  oil  and  gas  wells),  is  the  chief  fimction 
of  the  Bureau,  The  reports  relating  to  these  subjects  present  the 
statistics  in  great  detail,  and  are  issued  not  only  in  the  form  of  laige 
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bound  volumes  but  also  as  numerous  paper-bound  bulletins,  each  of 
which  relates  to  a  particular  State  of  the  Union  or  to  a  particular 
phase  of  an  inquiry,  such,  for  example,  as  some  one  maniifacturin^ 
mdustry.  Durmg  the  taMng  of  a  decennial  census  the  Bureau's  field 
force  comprises  from  70^000  to  80,000  supervisors,  enumerators.  Bud 
special  agents;  and  dunng  the  compilation  of  the  data  obtained  its 
office  force  numbers,  at  times,  from  3,500  to  4,000. 

Other  decennial  inquiries. — ^Under  authority  contained  in  the  act  of 
Congress  establishing  the  permanent  C^asus  Bureau  (approved  March 
6,  1902),  and  in  various  acts  amendatory  thereof  or  supplementary 
thereto,  the  Census  Bureau  makes  decennial  investigations  in  regard 
to  dependent,  defective,  and  delinquent  classes:  wealth,  public 
indebtedness^  and  taxation;  religious  bodies;  transportation  by 
water;  and  fisheries  (in  cooperation  with  the  Bureau  of  Fisheries). 

The  decennial  investigations  relating  to  dependent,  defective,  and 
delinquent  classes — ^inmates  of  benevofent  institutions,  the  blind,  the 
deaf,  msane  and  feeble-minded  in  institutions,  paupers  in  almshouses, 
and  prisoners  and  juvenile  delinquents — are  maae  for  the  years  in 
which  the  decennial  censuses  of  population,  agriculture,  etc.,  are 
taken,  and  a  part  of  the  data  are  collected  by  the  census  enumerators, 
the  remainder  bein^  obtained  by  correspondence.  The  reports, 
however,  are  not  included  in  those  of  the  decennial  census  but  are 
issued  alter  the  dose  of  the  census  period,  which  terminates  on  June 
30  of  the  second  year  following  that  in  which  the  census  is  taken, 
llie  last  census  of  wealth,  pubhc  indebtedness,  and  taxation  related 
td  the  years  1912  and  1913 ;  the  current  inquiries  in  regard  to  reli^ous 
bodies  and  transportation  by  water  relate  to  the  year  1916;  ana  the 
last  census  of  fisneries  covered  the  year  1908. 

Quinquenniai  inquiries. — ^These  comprise  the  censuses  of  manufac- 
tures and  electrical  industries.  The  manufactures  inquiry  forms  a 
part  of  each  decennial  census,  and  in  addition  a  similar  inquiry  is 
made  in  the  filtb  year  following  that  in  which  the  decennial  census  is 
taken.  The  current  investigation  relating  to  electrical  industries 
covers  the  calendar  year  1917. 

Bienmiai  preparation  of  Official  Register  of  the  United  States. — 
Once  in  two  years  the  Census  Bureau  compiles  the  Official  Register 
of  the  United  States.  The  edition  for  July  1,  1917,  is  now  in  course 
of  preparation. 

Anmuil  inquiries. — ^The  annual  inquiries  conducted  by  the  Bureau 
of  the  Census  cover  births,  deaths,  finances  of  cities  having  over 
30,000  inhabitants,  ''general"  statistics  of  such  cities,  and  finandes 
of  States. 

Quarterly  tobacco  statistics. — ^At  quarterly  intervals  (Jan.  1,  Apr.  1, 
Juljr  1,  and  Oct.  1)  the  Census  Bureau  issues,  in  post-card  lorm, 
statistics  as  to  stocks  of  leaf  tobacco  in  the  hands  of  manufacturers 
and  dealers. 

Quarterly,  morUMy,  and  semimonthly  cotton  and  cottonseed  staiisties. — 
At  quarterly  intervals  the  Census  Bureau  issues,  in  the  form  of  multi- 
graphed  or  mimeographed  sheets,  two  series  ot  reports,  one  relating 
to  the  consumption  ol  cotton  fiber  in  the  manufacture  of  explosives 
and  the  other  to  the  manufacture  of  absorbent  and  medicated  cotton. 
At  monthly  intervals  are  published  two  series  of  post-card  reports, 
one  relating  to  cotton  consumption,  stocks,  and  spindles,  and  the 
other  to  cotton^  seed  and  ita  products.    At  slightly  irregular  intervab. 
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aren^ing  about  two  weeks  in  length,  are  issued  post-card  reports 
showing  the  amounts  of  cotton  ginned  to  specified  dates,  a  total  of  10 
such  reports  being  published  during  each  ginning  season.  In  addi- 
tion, an  annual  bulletin  on  cotton  production  and  distribution  is 
published. 

Special  and  miscellaneous  inquiries. — Besides  making  the  various 
inquiries  specifically  authorized  by  law.  as  enumerated  above,  the 
Bureau  of  the  Census  makes  such  special  and  miscellaneous  inquiries 
as  may  be  ordered  by  Congress,  the  President^  or  the  Secretary  of 
Commerce.  In  this  category  are  included  an  mvestigation  relating 
to  marriage  and  divorce,  made  in  1907  and  covering  the  20-year 
period  1887-1906;  a  similar  investigation,  covering  the  calendar  year 
1916,  now  being  made;  and  a  special  inquiry  relating  to  the  cost  of 
city  cartage. 

OFFICB  FORCB. 

The  following  table  shows  the  total  statutory  force  of  the  Census 
Bureau  and  the  nimiber  of  clerical  positions  in  each  salarjr  class,  by 
fiscal  years,  beginning  with  the  close  of  the  last  decennial  census 
period: 


Fiscal  year. 

Totol 
foroe.« 

Clerks, 
81,800. 

Clerks, 
81,600. 

Clerks, 
81,400. 

Clerks, 
81,200. 

darks, 
81,000. 

Clerks 
8900. 

1912-18 

810 
031 
689 
609 

802 
608 

11 
11 
11 
U 
16 
16 

20 
20 
20 
20 
26 
26 

82 
89 
88 
37 
40 
40 

300 
806 
806 
300 
283 
283 

88 
88 
83 
83 

83 
83 

87 

1913-14 

86 

1914-15 

86 

1916-10 

82 

1916-17 

81 

1917-18 

81 

a  Includes  official  and  subcterical  positions. 

The  increase  of  one  for  the  present  fiscal  year  as  compared  with 
the  preceding  one  is  accounted  for  by  the  creation  of  a  new  position 
of  chief  statistician. 

The  following  statement  shows  the  office  and  field  employees  on 
September  30,  1917: 

OFFICIALS. 

Director. 8am.  L.  RooiBS. 

Chief  clerk Thomas  J.  FirzaxRALD. 

Chief  statisticians: 

Population William  C.Hunt. 

statistics  of  cities Stabke  H.  Obooan. 

Hanufiictures Euobnb  F.Habtlet. 

Vital  statistics Wiluam  H.  Davis. 

Agriculture,  cotton  and  tobaooo. Wiluam  L.  Ausnir. 

Expert  special  agent  in  charge  of  revlsioo  and  results. JosirH  A.Hill. 

Qeograpber Chablbs  S.  Sloanb. 

Expert  chiefs  of  divisions: 

Administrative Timotht  F.Mubpht. 

Population Wiluam  H.  Jabvis. 

Edwabo  W.  Koch. 

Statistics  of  cities Lbmubl  a.  Cabbxtthbbs. 

Ifanufactures Fbank  L.  Sanfobd. 

John  F.  Daly. 

Vital  statistics Richabo  C.  Lappin. 

Cotton  and  tobacco Habvbt  J.  Zdcmebman. 

Revision  and  results Habbt  H.  Pibbce. 

lioal  laboratory B.  M.  LaBoitbaux. 
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.€LBBICAIi  FOBOB. 


BtenofTspher,  $1,500 1 

C1MB4. 16 

OlMi8 25 

Gla882 40 

dassl 283 


Gltrks— OontliuiBd. 

as!»- 

•800 


81 
81 


Totil.. 


SUBGLEBICAL  FOBCB. 


BkUled  laborers: 

•800 

1720 

UnaUUed  labarws,  1720.. 
lCMieng«n,  8840 


Assistant  messengers,  8720 f 

Messenger  Im^^TmSO S 

Tetal ^ "m 


MBCHANICAL  LABORATORY  FOROB. 


Expert,  82,000. 
Bxpert,  81,800.. 


1 

Expert;  8i,'8d6  (etoctriaaV.'.  '.'.!"*.!'.!*."."*.!!!!'.!  1 

Bxpert,  81,000  (mechanical) 1 

Mechamdan,  81,000 1 

MechanWan,  81,400 1 

Eleetilolan,  81,400 1 


Toolmaker,  81,400 

Tabulating  mechanicians,  81,200. . 
Pressman  and  machinist,  81,200.. 

General  mechanic,  81,000 , 

Apprentice,  8600  (temporary) 


TotaL. 


li 


BPBCIAL  ACUINT  POBOB. 
Bxpert  Special  agents  for  general  field  work,  etc 


SUHMART. 


Oflldals 18 

Clericalforce 528 

Sabderical  force 18 


Medianical-laboratory  force.. 
Special  agents 


Total.. 


18 
31 


801 


In  additioiii  there  are  employed  throughout  the  cotton  belt  767 
local  special  agents  to  collect  statistics  of  cotton.  These  agents 
perform  their  work  only  at  intervals  and  are  paid  on  a  piece-price 
basis. 

LOSSES  DUE  TO  LOW  SALABY  SCALE.   - 

As  explained  in  my  last  report,  the  Census  Bureau  labors  under  a 
great  handicap  by  reason  of  its  low  average  salary  scale,  which  is 
causing  many  members  of  its  force,  including  some  of  the  most 
capable  ones,  to  leave  for  more  lucrative  emplovment  elsewhere, 
both  in  and  outside  the  Government  service.  Tne  extent  of  this 
handicap  will  be  more  readily  xmderstood  and  its  seriousness  will 
be  more  thorou^lv  appreciated  when  it  is  stated  that  out  of  the 
563  official,  clerical,  and  subclerical  positions  on  the  statutory  roll 
of  the  Bureau  only  98,  or  17.4  per  cent,  pay  salaries  in  excess  of 
$1,200  per  annum,  whereas  in  the  other  bureaus  of  the  Department, 
considered  as  a  whole,  39.9  per  cent  of  the  positions  pay  salaries 
higher  than  that  fig^e.  Furthermore,  in  1912  (the  latest  year  for 
wnich  data  are  available)  36.1  per  cent  of  the  positions  in  all  the 
executive  departments  combinea,  exclusive  of  those  in  the  Bureau 
of  the  Census,  carried  rates  of  compensation  greater  than  $1,200  per 
annum.  That  is  to  say,  the  proportion  of  5ie  Census  force  which 
receives  more  than  $1,200  per  annum  is  less  than  half  as  great  as 
the  corresponding  proportion  for  the  remainder  of  the  Department 
of  Commerce  and  is  also  less  than  half  as  great  as  was  the  correspond- 
ing proportion  in  the  remaining  bureaus  of  all  the  departments 
combined  five  years  ago. 
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The  natural  and  inevitable  result  of  this  state  of  affairs  appears  in 
the  fact  that  during  the  period  from  July  1,  1916^  to  September  30, 
1917}  the  Census  Bureau  lost  no  fewer  than  89  ofl&^ials  ana  ^cnployees. 
or  nearly  16  per  cent  of  its  entire  statutory  force,  indudii^  some  oi 
the  most  hignly  trained  and  valuable  officers  of  the  Bureau,  whose 
services  cotud  ill  be  spared.  The  following  cases  are  cited  to  illus- 
trate the  difference  between  the  salaries  received  from  the  Census 
Bureau  by  some  of  the  members  of  its  force  who  have  left  since 
July  1|  1916,  and  the  salaries  they  are  now  receiving: 


In  Bureau  of  Census. 

Salary  in 
present 
position. 

In  Bureau  of  Census. 

Btiaryin 

Position. 

Salary. 

Position. 

Salary. 

present 
positloo. 

IcMefststlstldan 

$3,000 
2,000 
1800 
1,400 

1,200 

$4,600 
4,000 
3,000 
1,600 
2,000(1) 

i,eoom 

11400  2) 

2olerks 

$1,000 
900 
900 

$1,200 
1  ROO 

1  chief  of  dJyteion 

Oclerks 

2oleric8 

1  skUIedlaborer 

4elerk8 

It  win  be  noted  that  one  of  the  officials  who  left  the  Bureau  is 
now  drawing  double  the  salary  paid  hm  here,  and  tiiat  the  other 
official  and  a  number  of  the  clerks  who  left  are  receiving  greatly 
increased  compensation. 

In  its  estimates  of  appropriations  for  the  fiscal  year  1915  the 
Census  Bureau  asked  for  a  rcndassification  of  its  force,  but  no  action 
was  taken  upon  its  request. 

For  the  fiscal  year  1917  Congress,  at  the  request  of  the  Bureau, 
provided  for  13  new  positions  above  $1,200  ana  made  a  correspond- 
ing reduction  in  the  number  at  that  salary.  This  change,  however, 
gave  the  Bureau  only  slight  relief,  since  tne  number  of  $1,200  posi- 
uons  on  its  roll  still  remained  inordinately  large  and  the  niunber  of 
places  above  $1,200  inordinately  small  in  proportion  to  tiie  total. 

The  estimates  for  the  current  year  callea  for  an  increase  of  33  in  the 
number  of  places  with  salari^  above  $1,200,  with  a  corresponding 
reduction  in  the  number  at  that  salary,  the  total  number  of  positions 
being  left  the  same.  This  would  have  necessitated  an  increase  of 
only  $9,600,  or  less  than  IJ  per  cent,  in  the  total  appropriation  for 
salaries,  but  would  have  made  possible  a  considerable  number  of 
well-<leserved  promotions  and  would  thus  have  brought  about  a 
marked  improvement  in  the  morale  of  the  Census  Bureau's  force. 
This  increase,  however,  was  not  CTanted,  and  as  a  result  the  Bureau 
lost  during  the  year  a  large  number  of  its  well-trained  employees. 

It  is  my  duty  to  the  Census  Bureau  and  to  the  pubUc  to  point  out. 
in  the  most  emphatic  manner  possible,  that  imless  an  immediate  ana 
pronounced  improvement  is  effected  the  Census  Bureau  will  be 
unable  to  maintain  the  standard  of  excellence  which  it  has  set  for 
its  publications;  it  will  be  imable  to  issue  them  as  promptly  as  it  is 
now  doing;  and,  most  important  of  all,  it  will  be  extremely  difficult 
for  it  to  make  proper  preparations  for  the  Fourteenth  Census. 
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NEED  OF  LARGER  FORCE. 

Not  only  is  the  Bureau  thus  handicapped  by  its  exceedingly  low 
salary  scale,  but  it  suffers  by  reason  oi  the  inadequate  size  of  its 
statutory  force,  which  now  numbers  563,  whereas  10  years  ago  it  was 
636,  or  73  more  than  the  present  number.  A  portion  of  this  reduc- 
tion (39  employees)  was  due  to  the  removal  of  the  Census  Bureau  to 
the  Commerce  Building  and  the  resultant  consolidation  of  a  part  of 
its  force  with  that  of  the  Department;  but,  making  allowance  lor  this 
consolidation,  the  Bureau  is  now  operating  with  34  fewear  employees 
than  it  had  10  years  ago.  Its  work,  however,  is  materially  greater 
at  present  than  it  was  at  that  time,  to  some  extent  by  reason  of  the 
adoition,  in  1912,  of  the  semiannual  (now  Quarterly)  tobacco  inquiry 
to  the  investigations  regularly  carried  on  Dy  the  Bureau,  but  more 
especially  because  of  the  general  increase  in  the  work  along  all  lines, 
due  in  part  to  the  OTOwth  of  the  country  during  the  past  decade  ana 
in  part  to  the  amplification  and  extension  of  certain  inquiries,  such 
as  those  relating  to  births,  to  mortaUty,  to  cotton  and  cotton  seed, 
and  to  cities  and  States. 

The  increase  in  the  vital-statistics  work  is  worthy  of  particular 
mention.  This  work  is  rapidly  becoming  greater  from  year  to  year, 
not  merely  by  reason  of  the  increase  in  the  population  of  the  country 
but  also  because  of  the  extension  of  the  *' registration  areas"  for 
births  and  deaths.  The  collection  of  birth  statistics  by  the  Census 
Bureau  was  b^un  only  a  few  years  ago.  but  already  the  birth-r^is- 
tration  area  comprises  13  States  and  tne  District  of  Coliunbia  and 
contains  considerably  more  than  a  third  of  the  total  population  of 
the  coimtry.  The  death  statistics,  which  10  years  ago  related  to 
less  than  one-half  of  the  population  of  the  United  States,  now  per- 
tain to  approximately  70  per  cent.  As  a  result  of  the  growth  of  this 
branch  of  the  work,  it  has  become  necessary  during  a  portion  of 
each  year  to  employ  a  number  of  temporary  machine  operators  in 
the  division  of  vital  statistics.  Some  of  these  operators  have  been 
former  employees  of  the  Census  Bureau,  and  the  remainder  have 
been  obtamed,  so  far  as  possible,  from  the  registers  of  the  Civil 
Service  Commission. 

A  further  need  for  the  enlargement  of  the  Bureau's  force  is  foimd 
in  the  fact  that  during  the  coming  fiscal  year — ^whose  termination 
marks  the  beginning  of  the  Fourteenth  Census  period  (July  1, 1919)— 
it  will  be  absolutely  necessary,  if  that  census  is  to  be  taken  properly, 
to  do  a  great  deal  of  preparatory  work  for  it. 

As  pomted  out  at  the  beginning  of  this  report,  under  the  head 
"Organization  and  scope  of  worK,*'  the  division  of  amculture, 
whiwi  went  temporarily  out  of  existence  at  the  close  of  the  Thirteenth 
Census  period,  nas  recently  been  reestablished.  The  force  of  tim 
division,  however,  at  present  comprises  only  one  official  and  six 
employees.  A  great  deal  of  work  must  be  done  in  preparation  for 
the  Fourteenth  Census,  and  all  comparative  tables  (that  is,  tables 
presenting  Fourteenth  Census  statistics  side  by  side  with  correspond- 
ing figures  for  preceding  censuses)  to  be  printed  in  the  reports  snould 
be  prepared,  so  far  as  figures  for  the  Thirteenth  and  preceding  cen- 
suses are  concerned,  before  the  beginning  of  the  Fourteenth  Oansus 
period,  or  at  least  before  the  eniuneration  is  made.    This  can  not 
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be  done,  however,  unless  a  very  much  larger  force  is  provided  for  the 
division. 

The  work  of  preparing  for  the  decennial  census  of  mines,  auames, 
and  oil  and  gas  wells  will  also  be  considerable  and  shoula  oe  com- 
menced at  the  beginning  of  the  next  fiscal  year. 

The  geographers  division,  the  duties  of  which  will  include  the 
establishment  of  several  hundred  supervisors'  districts  and  approxi- 
mately 75,000  enumerators'  district^,  in  preparation  for  the  Four- 
teenth Census,  must  begin  this  work  early  in  the  coming  fiscal  year 
and  will,  therefore,  need  an  increase  in  its  force. 

The  divisions  of  population  and  manufactures  will  also  need  more 
clerks  for  preliminwy  Fourteenth  Census  work,  altJiough,  by  reason 
of  the  fact  that  these  divisions  have  been  in  continuous  existence 
since  the  Thirteenth  Census^  their  needs  in  this  respect  will  not  be 
so  great  as  those  of  the  division  of  agriculture. 

in  making  its  estimates  of  appropriations  for  the  coming  fiscal 
year,  therefore,  the  Census  Bureau  will  ask  for  an  increase  oi  79  in 
its  statutory  force;  and  in  order  to  make  its  salary  scale  more  nearly 
comparable  with  the  salary  scales  prevailing  elsewhere  in  the  Grov- 
emment  service,  t^e  majority  of  the  increase  requested  are  in  the 
classes  above  $1,200. 

The  present  and  proposed  classifications  are  shown  below. 


Grade. 


Office  foroe,  1018. 


Num- 
ber. 


Salary. 


Amoont. 


Estimates,  1010. 


Num- 
ber. 


Salary. 


Amoant. 


Director 

Cliief  statisticians 

Statistical  and  technical  expert.. 

Chief  clerk 

Geographer 

Stenographer 

Expert  oniels  of  division 

Clerks: 

Clas84 

Class3 

Class2 

Classl 

as:":::::::::::::::;:::::;; 

Skilled  laborers: 

$000... 

$730 

Messengers 

Assistant  messengers 

Unskilled  laborers. 

Messenger  boys. 


Total. 


$6,000 
3.000 


1 
1 
1 
0 

15 
25 
40 
2S3 
83 
81 

2 
1 
3 
5 
4 
8 


563 


2,500 
2.000 
1.500 
2,000 

1,800 
1,600 
1,400 
1,200 
1,000 
000 

000 
720 
840 
720 
720 
480 


$6,000 
15,000 


2,500 
2,000 
1.500 
18,000 

27,000 
40,000 
56,000 
830,600 
83,000 
72,000 

1,800 
720 
2.520 
3,600 
2,880 
1,440 


23 
35 
110 
250 
03 
01 

8 
1 
3 
5 
5 
4 


676,460    642 


$6,000 
3,000 
3,000 
2.500 
2,000 
1.500 
2,000 

1,800 
1,600 
1,400 
1,200 
1,000 
900 

000 
720 
840 
720 
720 
480 


$6,000 
15,000 
3,000 
2,600 
2,000 
1,500 
18,000 

41,400 
56.000 
154,000 
300,000 
03,000 
81,000 

2,700 
720 
2,520 
8,600 
3,600 
1,020 


780,360 


Under  the  prooosed  classification,  as  set  forth  in  the  above  table, 
29.1  per  cent  of  tne  Census  Bureau's  force  will  be  paid  salaries  higher 
than  $1,200  per  annum.  Even  this  percentage,  although  consider- 
ably greater  than  the  corresponding  one  for  the  present  year  (17.4), 
is  still  materially  below  that  for  the  other  branches  of  the  depart- 
mental service,  taken  as  a  whole.  (See  subsection  headed  ''Losses 
due  to  low  salary  scale.") 

The  increase  requested  is  needed  in  part  to  provide  for  the  growth 
in  the  Bureau's  current  work  and  in  part  to  provide  for  the  pre- 
limiAary  Fourteenth  Census  work.    Even  the  entire  amount  of  the 
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increase— ^$112,900,  as  compared  with  the  current  appropriation  for 
salaries — ^is  very  small,  indeed,  in  comparison  with  the  cost  of  taking 
a  decennial  census,  and  the  authorization  of  its  expenditure  will  make 

Sossible  the  saving  of  a  much  greater  amount  in  the  cost  of  the 
'ourteenth  Census  work  and  will  result  in  expediting  the  publication 
of  the  Fourteenth  Census  reports. 

The  importance  of  making  suitable  i>rovision  for  beginning  pre- 
paratory work  in  time  and  for  carrying  it  on  with  proper  thorough- 
ness and  speed  can  not  be  too  strongly  emphasized.  This  matter  is 
further  discussed  in  the  section  entiUed  '^  Plans  for  future  work," 

PROMOTION  OF  MESSENGER  BOYS. 

The  statutory  roll  of  the  Census  Bureau  for  a  niunber  of  years  has 

Srovided  three  messenger-boy  positions.  Since  December  1,  1915, 
ve  messenger  boys  have  left  to  obtain  elsewhere  tJie  increased  pay 
which  the  Bureau  was  prevented  from  giving  them  by  section  6  of 
civil-service  Rule  XI.  This  provision  of  the  civil-service  rules  is  as 
follows: 

Meeeenger  boys  appointed  without  regard  to  the  apportionment  diall  not  be  pro- 
moted or  transferred  to  apportioned  positions  whether  they  are  residents  of  States 
or  Teiritoriee  which  are  entitled  to  appointments  to  apportioned  positions  or  not. 

Of  these  five  employees,  three  had  served  between  three  and  four 
years;  one,  a  little  over  one  year;  and  one,  about  nine  monUis. 
Some  were  boys  of  imusual  intelligence  and  capability  whose  merits 
the  Bureau  would  have  been  ^lad  to  reward  if  it  haa  been  possible 
to  do  so;  but  vacancies  occumng  in  the  grade  of  assistant  messenger 
and  messenger,  unless  filled  by  transfer,  must,  imder  the  dvil-service 
rules,  be  filled,  through  certification  from  the  registers  of  the  Civil 
Service  Commission,  by  appointment  of  men  who,  as  a  rule,  are  not 
as  efficient  as  the  messenger  boys  whose  promotions  are  precluded. 

Under  existing  conditions,  therefore,  it  is  necessary  for  the  Census 
Bureau  to  take  Doys  from  16  to  18  years  of  age,  to  pay  them  $480 
per  annum,  to  ^ve  them  a  certain  training  in  its  work,  and  then  after 
a  few  years  to  lose  them.  In  any  business  office  an  intelligent  and 
industrious  boy  has  an  opportunity  to  advance,  but,  to  a  considerable 
extent,  such  opportunity  is  denied  him  in  the  Grovemment  service 
by  the  provision  of  the  civil-service  rules  above  quoted.  Tliis  is 
unfair  both  to  the  boys  themselves  and  to  the  offices  in  which  they 
are  employed. 

SUPEBANNUATION. 

On  July  19,  1917,  I  was  asked  to  appear  before  the  Senate  Com- 
mittee on  CivtI  Service  and  Retrenchment,  but  as  the  House  Com- 
mittee on  Appropriations  requested  my  presence  at  tiie  same  time 
I  was  unable  to  do  so.  However,  the  chief  clerk  of  the  Bureau, 
whom  I  desmiated  to  represent  me  before  the  former  committee, 
appeared  and  urged  the  enactment  of  an  equitable  system  of*  retire- 
ment legislation,  in  which  both  male  and  female  employees  would 
participate  on  tne  same  bads.  He  submitted  the  following  table, 
relating  to  July  1, 1917,  in  which  are  shown  the  officials  and  employees 
of  the  Bureau,  by  age  groups,  for  the  information  of  the  committee: 
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UndBT 
36. 

36  to 
50. 

60  to 
60. 

00  to 
66. 

66  to 
70. 

70  and 
over. 

Total. 

Grand 
totaL 

Grade. 

1 

1 

i 

^ 

i 

^ 

i 

^ 

1 

1 

1 

^ 

i 

^ 

OflMftlif 

7 
06 

5 
10 

i44* 

5 
53 
2 

*76" 

8 
16 

1 

11 
2 
1 

•-•• 

16  .... 

268  246 

16  .... 

14    .... 

16 

Clarks,  IOOO-$1,»0,  inoluaive 

Subderical........ 

84 
7 
8 

24 

6 

10 

3 

514 
16 

Machine  shop 

.... 

14 

*  * 

*  * 

.... 

*  * 

Total 

M 

24 

117 

m 

«0 

70 

18 

6 

10 

2 

16 

.... 

314 

246 

•  660 

SUMMARY. 


Age. 

Number. 

Per  cent  of 
total  force. 

Age. 

1 
Number. 

Per  cent  of 
total  force. 

Under  36 

118 
261 
130 
24 

21 
47 
23 

4 

86-70 

12 
15 

2 

86^60 

70  and  over 

3 

Total 

60-66 

•  560 

100 

•  On  July  1, 1017,  there  were  three  yacandes  in  the  statutory  force  of  the  Bureau. 

There  is  no  serious  loss  of  efficiency  in  the  Bureau  at  this  time  due 
to  superannuation,  since  at  present  only  27  employees,  or  5  per  cent 
of  the  force,  are  over  65  years  of  age.  This  is  because  of  the  fact  that 
when  the  Bureau  was  organized  on  a  permanent  basis  in  1902  an  age 
limit  of  45  years  was  fixed  for  appointment,  except  in  the  cases  of 
Civil  War  and  Spanish  War  veterans.  The  situation  has  also  been 
improved  somewnat  during  the  past  two  years  by  confining  perma- 
nent appointments  to  persons  not  over  35  years  of  age. 

It  will  be  noted  from  the  foregoing  table,  however,  that  181  em- 
ployees, or  32  per  cent  of  the  force,  are  over  50  years  of  age,  so  that 
continued  failure  to  enact  retirement  legislation  will  residt  in  the 
Census  Bureau  having  within  the  next  10  or  15  years  a  large  number 
of  employees  whose  efficiency  will  be  impaired  oecause  of  advanced 
age.  it  is  hoped  that  Congress  will  provide  a  retirement  system 
before  the  Bureau's  force  reaches  this  condition. 

WORK  DOUE  during  FISCAt  YEAR  AND  SINCE  US  CLOSE. 

During  the  fiscal  year  the  Bureau  of  the  Census  completed  the  com- 

Silation  and  publication  of  the  primary  or  fundamental  statistics 
erived  from  its  latest  canvass  of  manufacturing  industries,  carried  on 
the  compilation  of  more  detailed  statistics  for  later  pubUcation,  and 
issued  the  Abstract  of  the  Census  of  Manufactures  and  numerous  final 
reports,  in  bulletin  form,  for  separate  States  and  for  separate  industries ; 
conducted  its  re^^ular  annual  inquiries  relating  to  births,  deaths,  States, 
and  municipalities;  published  a  report  on  the  blind  and  brought  well 
toward  completion  tne  preparation  of  reports  on  the  deaf,  on  Negroes, 
and  on  prisoners  and  juvenile  delinquents;  published  special  reports 
on  mortality  from  cancer  and  on  the  cost  of  citv  cartage;  made  quar- 
terly collections  and  publications  of  statistics  relating  to  stocks  of  leaf 
tobacco;  made  monthly  and  semimonthly  collections  and  publications 
of  statistics  relating  to  cotton  and  to  cotton  seed  and  its  products; 
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performed  considerable  work  for  the  Treasury  and  War  Departments 
and  the  United  States  Shipping  Board  m  connection  with  the 
preparations  for  war;  compUea  with  many  requests  for  information 
contained  in  its  records;  and  began  work  on  its  decennial  canvasses 
of  religious  bodies  and  water  transportation,  its  quinquennial  canvass 
of  electrical  industries,  and  its  special  canvass  of  marriages  and 
divorces. 

Since  the  close  of  the  fiscal  vear  the  Bureau  has  issued  a  considerable 
number  of  State  and  industry  reports  of  the  last  census  of  manufac- 
tures, in  bulletin  form,  and  has  carried  on  the  compilation  of  others; 
and  has  been  engaged  in  the  compilation  of  the  1917  edition  of  the 
Official  Register  of  the  United  States,  in  the  conduct  of  the  usual 
annual,  quarterly,  and  monthly  inquiries,  and  in  preparatory  work 
for  the  forthcoming  census  of  electncal  industries. 

The  work  done  cuong  the  various  lines  above  specified  is  described 
in  the  sections  headed  "Current  and  completed  work  on  statutory 
inquiries"  and  "Special  and  miscellaneous  lines  of  work,"  which 
follow. 

CURRENT  AND  COMPLETED  WORK  ON  STATUTORY  INQUIRIBS. 

CENSUS  OP  MANUFACTURES. 

The  last  quinquennial  census  of  manufactures,  which  covered 
the  calendar  year  1914,  was  taken  during  the  following  year.  In 
order  to  faciUtate  the  work  and  permit  the  publication  oi  the  sta- 
tistics at  the  earUest  possible  date,  many  changes  and  improvements 
were  made  in  the  methods  employed,  with  the  result  that  not  only 
was  the  canvass  brought  to  completion  more  expeditiously  than  at 
preceding  censuses,  but  the  primary  or  fimdamental  figures  derived 
therefrom  were  made  pubHc,  in  the  form  of  press  simMnaries,  more 
promptly  than  heretofore.  Tiie  work  of  compihng  and  publishing  these 
press  summaries,  or  prelimmary  statements,  began  in  June,  1916, 
and  was  completed  m  August,  1916.  The  summaries  gave^  for 
States  and  tor  cities  having  10,000  or  more  inhabitants,  statistics 
as  to  munber  of  establishments;  proprietors,  officials,  and  employees: 
horsepower;  capital;  salaries  and  wages;  cost  of  materials;  value  oi 
products;  and  other  items.  They. also  gave  similar  statistics  for  37 
mdustries  and  special  statistics  as  to  materials  and  products  for 
63  industries.  In  all,  852  of  these  press  simfmiaries  were  issued  for 
the  1914  census  of  manufactures.  The  simmiary  giving  the  sta- 
tistics relating  to  all  manufacturing  industries  combined,  for  the 
entire  United  States,  was  sent  to  the  printer  on  July  24,  1916 — an 
earher  date,  relatively  to  the  period  covered  by  the  inquiry,  than 
that  on  which  the  comparable  figures  for  any  precedmg  similar 
census  had  gone  to  press. 

Tables  were  prepared  and  published  in  pamphlet  form  covering 
four  census  years  and  giving  comparative  statistics  of  manufactures 
for  the  United  States  by  geographic  divisions.  States,  and  industries. 
There  was  so  great  a  demand  tor  these  figures  that  statements  for 
some  of  the  principal  industries  were  issued  in  multigraphed  form 
in  advance  of  the  pubUcation  of  the  pamphlet. 

The  prehminary  figures  having  thus  been  published,  the  clerical 
force  of  the  Bureau  was  concentrated,  so  far  as  possible,  upon  the 
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preparation  of  the  analytical  tables  and  text  for  the  final  reports. 
These  are  bein^  published  first  in  bulletin  form,  a  separate  quarto 
bulletin  bein^  issued  for  each  State  and  the  District  of  Columbia 
and  for  41  sdected  industries.  These  bulletins  will  later  be  boimd 
together  in  three  lai^e  quarto  volumes.  Of  the  49  bulletins  for  the 
States  and  the  Distnct  of  Columbia,  33  have  been  published  and  the 
remaining  16  are  in  the  hands  of  the  prihter;  and  of  the  41  industry 
bulletins,  13  have  been  published,  24  are  in  proof,  and  copy  for 
3  more  is  now  in  the  hands  of  the  printer.  In  the  case  of  the  re- 
maining industry,  shipbuilding,  the  1914  statistics  will  not  be  pub- 
lished separately  but  will  be  issued  together  with  those  for  1916, 
which  are  now  being  compiled  in  connection  with  the  census  of 
transportation  by  water.  (See  subsection  headed  "Census  of  ship- 
buildmg. ")  The  work  of  preparing  the  State  bulletins  for  publica- 
tion in  the  form  of  two  bound  volumes  is  now  in  progress,  and  ana- 
lytical tables  are  being  compiled  for  the  report  on  industries,  to  be 
published  in  a  similar  volume. 

The  Abstract  of  the  Census  of  Manufactures  was  completed  and 
published  during  the  fiscal  year.  This  is  an  octavo  volume  of  722 
pages  presenting  in  condensed  and  convenient  form  the  more  im- 
portant statistics  derived  from  the  census  of  1914.  It  contains  223 
tables  with  descriptive  text  giving  brief  comments  on  the  statistics. 
This  abstract  is,  m  some  respects,  a  new  departure  in  census  work 
and  has  proved  to  be  a  popular  publication.  It  differs  from  the 
abstracts  of  the  decennial  censuses  of  1890  and  1900  in  that  it  con- 
tains analytical  tables,  comparative  figures  for  earlier  years,  and 
text  discussions;  it  differs  from  the  abstract  of  the  decennial  census 
of  1910  in  that  it  presents  the  statistics  in  considerably  greater 
detail,  and  at  the  same  time  is  of  octavo  instead  of  auarto  size  and. 
there/ore,  more  convenient  for  handling;  and  it  oiffers  from  all 
former  abstracts  in  that  it  contains  statistics  of  manufactures  only. 
Since  the  abstract  will  supplv  the  needs  of  a  ^eat  majority  of  those 
using  the  statistics  of  manufactures,  it  was  tne  first  volume  of  the 
final  reports  to  be  issued.  There  has  already  been  a  great  demand 
from  manufacturers  and  others  for  this  publication,  it  is  not  for 
free  distribution,  but  may  be  purchased  from  the  Superintendent 
of  Documents,  Government  Printing  Office,  at  65  cents  a  copy. 

TRANSPORTATION   BY  WATER*.   1916. 

The  act  creating  the  permanent  Census  Bureau  authorized  the 
Director  of  the  Census  to  make  an  inquiry  relating  to  water  trans- 
portation at  decennial  intervals.  The  first  inquiry  conducted 
under  this  authority  was  made  for  1906,  and  the  current  one  relates 
to  the  calendar  year  1916.  The  report  will  eive  detailed  statistics 
as  to  number,  tonnage,  value,  ownership,  emjuoyees,  wages,  amount 
of  business  done,  etc..  for  the  various  classes  of  craft. 

At  the  request  of  tne  Secretary,  all  collectors  of  customs  fiunished 
the  Bureau  of  the  Census  with  Usts  of  undocumented  craft.  Ar- 
rangements were  made  with  the  Postmaster  General  whereby  post- 
masters in  cities  and  towns  situated  on  the  coast  and  inland  waters 
were  permitted  to  assist  the  Bureau  by  the  preparation  of  similar 
lists.    A  circular  from  the  Postmaster  General  was  prepared  and 
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sent  to  approximately  7,000  postmasters,  and  reports  were  received 
from  practically  all  of  them.  The  Director  of  tine  Census  and  the 
diief  statistician  for  manufactures  attended  a  meeting  of  the  Ameri- 
can Steamship  Association  on  July  18,  1916,  and  were  succearful  in 
securing  the  cooperation  of  the  assodation  in  taking  this  census. 
Airangements  were  made  with  the  Bureau  of  Foreign  and  Domestic 
Commerce  under  which  the  Bureau  of  the  Census  was  permitted  to 
conmile,  from  the  records  of  the  former  bureau,  statistics  in  r^ard 
to  shipments  of  freight  from  and  to  the  principal  ports  on  the  Great 
Lakes.  This  made  it  unnecessary  to  call  on  shippers  for  census  re- 
ports of  the  quantities  of  freight  carried  on  the  Great  Lakes,  which 
m  a  measure  would  have  duphcated  the  manifests  they  were  required 
to  make  to  the  Bureau  of  Foreign  and  Domestic  Commerce. 

By  cooperation  in  these  various  ways  it  has  been  possible  to  facili- 
tate ^eatly  the  work  on  this  inquiry  and  to  keep  down  its  expense. 

Index  cards  containing  names  and  addresses  of  all  vessels  to  be 
covered  by  the  water-transportation  census  were  prepared,  and  the 
schedules  to  be  used  were  drafted  and  printed.  Smce  at  tne  census 
of  1906  it  was  found  very  difficult  to  obtain  reports  on  the  detailed 
schedule  for  some  of  the  small  craft,  especially  canal  boats  and  other 
unrigged  craft,  and  since  it  was  the  intention  to  collect  reports  by 
correspondence  so  far  as  possible,  a  card  schedule  was  formulated  for 
use  in  securing  returns  for  the  craft  for  which  no  book  accoimts  were 
kept.  In  taking  this  census,  therefore,  four  schedules  have  been 
used,  as  follows:  For  steam  and  other  machineir-propelled  vessels; 
for  sail  vessels;  for  unrigged  craft:  and  the  card  schedule,  used  in- 
terchangeably for  any  class  of  craft.  In  the  case  of  each  owner  or 
operator  who  reported  at  the  census  of  1906  a  copy  of  his  report  for 
that  year  was  made  on  the  proper  schedule  and  mailed  to  him  with 
the  request  that  he  supply  a  similar  report  for  the  census  of  1916. 

The  effort  to  collect  a  large  proportion  of  the  data  by  mail,  and  in 
some  cases  by  telegraph,  was  successful,  and  ov^  70  per  cent  of  the 
index  cards  were  thus  disposed  of  before  the  field  force  left  the 
office.  Although  this  metnod  necessitated  the  preparation  of  a 
large  number  of  blanks,  including  schedules,  form  letters,  and  post 
cards,  and  involved  a  great  amount  of  correspondence,  it  mat^ially 
reduced  the  expense  of  the  field  work  and  facilitated  the  completion 
of  the  census. 

The  field  force  was  organized,  and  the  entire  coimtry  laid  out  in 
eight  districts,  as  follows:  Atlantic  coast j  Gulf  of  Mexico;  Pacific 
coast;  Mississippi  River  and  its  tributaries;  Great  Lakes;  canals; 
inland  waters  other  than  canals;  and  Alaska,  Porto  Rico,  and 
Hawaii.  The  field  work,  which  was  b^un  in  March,  is  now  prao- 
ticaUy  completed. 

The  examination  and  editing  of  the  schedules  is  progressing  in  a 
satisfactory  manner,  the  tabulation  has  been  b^un,  and  it  is  noped 
to  make  pubUc  the  report  at  a  relatively  earUer  date  than  that  at 
which  the  report  of  the  census  of  1906  was  published. 

Statistics  relating  to  the  operations  of  fishing  vessels,  which  were 
not  covered  by  the  inquiry  of  1906|  have  be^i  obtained  at  this 
census. 
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CENSUS  OF  shipbuilding:   1916. 

A  census  of  shipbuilding  has  also  been  taken  in  conjunction  with 
the  1916  census  ot  transportation  by  water.  Form  letters  were  pre- 
pared for  use  (a)  in  sending  to  each  owner  and  operator  a  copy  of 
the  report  made  by  him  at  the  1914  shipbuilding  mquiry  (taken  as 
a  part  of  the  manufactures  census  of  that  year),  with  the  request 
that  he  make  a  similar  report  for  1916,  and  (6)  in  collecting  returns 
for  shipyards  that  were  not  in  existence  in  1914;  and  letters  were 
written  to  the  governors  of  Hawaii,  Porto  Rico^  and  Alaska,  asking 
for  lists  of  shipyards  in  their  respective  Territories.  This  plan  made 
it  possible  to  ootain  a  large  proportion  of  the  reports  by  correspond- 
ence. Nearly  all  the  establishments  covered  by  the  shipbuilding 
inquiry  have  already  been  accounted  for,  and  the  schedules  received 
are  now  being  edited,  tabulated,  and  summarized. 

A  preliminary  statement  has  been  prepared  giving,  by  coast  dis- 
tricts and  inland  waters,  separate  statistics  for  steel  and  wooden 
vessels  launched  during  the  years  1916  and  1914,  classr&ed  according 
to  gross  and  net  tonnage  and  character  of  power  used ;  and  a  bulletin 
similar  in  form  to  those  issued  for  the  various  industries  covered  by 
the  last  manufactures  census  is  in  process  of  preparation. 

ELECTBICAL  INDUSTBIES:   1917. 

The  census  of  electrical  industries  covers  central  electric  light 
and  power  stations,  street  and  electric  railways,  telephones,  tele- 
graphs, and  municipal  electric  fire-alarm  and  police-patrol  signaling 
systems.  This  inquiry  has  been  made  at  quinquennial  intervals, 
beginning  with  that  for  the  year  1902,  under  the  authority  of  the 
act  establishing  the  permanent  Census  Bureau,  and  the  current 
one,  tiierefore,  relates  to  the  calendar  year  1917.  The  preparation 
of  index  cards  containing  names  and  locations  of  establishments  is 
now  in  progress. 

In  revising  the  schedule  for  electric  railways,  various  inquiries 
under  *' Financial  statistics"  have  been  changed  or  regrouped  in 
order  to  conform  to  the  latest  system  of  accounting  adopted  Iby  the 
Interstate  Commerce  Commission. 

A  representative  of  the  American  Telephone  &  Telegraph  Co. 
visited  the  Bureau  in  August  and  took  part  in  a  conference  held  for 
the  purpose  of  establishmg  the  form  of  the  telephone  schedule. 
Through  the  cooperation  of  the  Post  Office  Department,  a  circular 
letter  will  be  addressed  to  approximately  25,000  postmasters  through- 
out the  United  States,  requesting  the  names  and  locations  of  farmer 
or  rural  telephone  lines  or  systems.  The  information  suppUed  by 
the  postmasters  will  supplement  that  obtained  from  the  schedules 
used  at  the  1912  inquiry. 

It  is  the  intention  to  collect  the  reports  for  the  census  of  electrical 
industries,  so  far  as  possible,  by  correspondence.  A  copy  of  tiie 
returns  made  for  the  census  of  1912  will  be  sent  to  each  establish- 
ment covered  by  that  inquiry,  together  with  a  blank  schedule  for 
1917,  with  the  request  that  a  similar  report  be  furnished  for  this 
censua 
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VITAL   STATISTICS. 

The  regular  annual  reports  presenting  statistics  on  mortality  for 
the  calendar  years  1914  and  1915  were  completed  and  published 
during  the  fiscal  year  1917.  The  report  giving  birth  statistics  for 
the  calendar  year  1915  was  issued  early  m  August,  1917. 

Reports  givmg  mortality  statistics  and  birth  statistics  for  1916  will 
be  ready  for  the  printer  about  December  1,  1917. 

As  set  forth  in  my  last  report,  a  birth-registration  area  comprising 
the  States  of  Maine,  New  Hampshire,  Vermont,  Massachusetts, 
Rhode  Island,  Connecticut,  New  York,  Pennsylvania,  Michigan, 
and  Minnesota  and  the  District  of  Columbia  was  established  toward 
the  close  of  the  calendar  year  1915.  This  area,  although  it  repre- 
sented barely  10  per  cent  of  the  territorial  extent  of  continental 
United  States,  had  an  estimated  population  of  about  32,000,000, 
or  more  than  31  per  cent  of  the  total  for  the  coimtry.  Maryland, 
Kentucky,  and  Vu*ginia  have  since  been  added.  Tests  of  the  com- 
pleteness of  birth  registration  are  now  in  progress  in  New  Jersey 
and  Indiana,  and  on  their  completion  other  tests  will  be  b^un  in 
North  Carolina,  Ohio,  Utah,  and  Wisconsin.  The  results  obtained 
so  far  indicate  that  the  registration  area  for  births  will  be  materially 
increased  during  the  present  year.  The  statistics  gathered  thus 
relate  to  an  area  having  a  population  of  such  size  and  heterogeneity 
as  to  render  them  of  gr^at  value  and  significance. 

The  reports  show,  for  the  registration  area  and  its  subdivisions, 
number  of  births,  by  sex  and  month:  number  of  births,  by  sex. 
color,  and  parent  nativity  of  white  children;  number  of  births  and 
deaths,  witn  excess  of  births  over  deaths  and  number  of  births  per 
100  deaths;  and  number  of  births  of  white  children,  by  country  of 
birth  of  father  and  of  mother.  Birth  and  infant-mortality  rat^  in 
foreign  countries  are  also  shown. 

The  registration  of  deaths — ^which,  like  birth  registration,  is  neces- 
sarily, under  the  Constitution  of  the  United  States,  a  fimction  of 
the  State  and  municipal  authorities — is  constantly  becoming  more 
nearly  complete,  the  registration  area  havii^  been  extended  until 
it  now  comprises  26  States,  46  cities  in  other  States,  and  the  District 
of  Colimibia,  and  contains  over  70  per  cent  of  the  total  population 
of  the  country. 

A  reprint  was  made  of  the  Phjrsicians'  Pocket  Reference  to  the 
International  List  of  Causes  of  Death  during  the  fiscal  year,  and  a 
copy  was  sent  to  every  physician  in  the  United  States  whose  name 
appeared  in  the  Amencan  Medical  Directory  for  1916. 

Transcripts  of  birth  and  death  statistics  for  1917  are  being  received 
and  edited. 

The  census  reports  presenting  vital  statistics  maintain  a  high 
standard  of  usefulness,  which  willbe  raised  still  further  by  the  exten- 
sion of  the  scope  of  certain  branches  of  the  work  as  explained  in  the 
subsection  relating  to  vital  statistics  in  the  section  headed  ''Plims 
for  future  work." 

FINANCIAL  STATISTICS  OF  CrTIES:   1916. 

The  annual  report  presenting  comparative  financial  statistics  of 
cities  having  30,000  inhabitants  or  more,  relating,  in  the  case  of  each 
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city,  to  its  latest  fiscal  year  terminating  prior  to  July  1,  1916,  was 
completed  and  sent  to  the  printer  in  December,  1916,  or  within  less 
than  six  months  from  the  dose  of  the  fiscal  period  covered.  This 
r^ort  covers  (1)  total  and  per  capita  receipts  from  tiie  various 
sources  of  revenues;  (2)  total  and  per  capita  payments  for  expenses, 
interest,  and  outlays,  Uie  payments  for  expenses  and  outlays  being 
given  in  detail:  (3)  total  value  of  city  properties;  (4)  total  and  per 
capita  indebtedness;  and  (5)  estimated  true  value  and  assessed  valua- 
tion of  taxable  property,  tax  levies,  rates,  and  methods  of  assessment. 
In  addition,  data  on  governmental  organization  were  collected  which 
show  nimiber,  terms  of  office,  methods  of  election  or  appointment,  and 
annual  salaries  of  specified  city  officials;  form  of  government  under 
which  the  city  operates;  if  uncfer  commission  form,  departments  over 
which  each  commissioner  presides,  and  date  when  commission  plan 
became  operative;  and  a  condensed  history  of  the  modern  movement 
toward  alteration  of  governmental  organizations.  Definitions  of  the 
terms  employed  in  municipal  accounting  and  a  discussion  of  the 
difficulties  encountered  and  methods  employed  in  securing  comparable 
data  are  given  in  the  introduction. 

All  the  field  work  on  the  current  inquiry  wiQ  be  finished  by  the  close 
of  October,  1917,  and  copy  for  the  report  wiQ  be  in  the  hands  of  the 
printer  by  the  end  of  December. 

The  purpose  of  the  reports  on  municipal  finance,  which  have  been 
published  annually  by  the  Bureau  of  the  Census  since  1902,  is  to 
present  comparable  statistics  of  cities  for  the  information  of  city 
officials,  civic  bodies,  students  of  economics  interested  in  city  manage- 
ment, and  citizens  who  take  an  interest  in  questions  relating  to  city 
betterment.  To  secure  statistics  that  are  comparable,  the  Bureau 
sends  its  agents  to  the  various  cities  to  translate  into  a  standard 
classification  the  data  contained  in  their  accounts  and  reports,  thus 
securing  a  uniformity  of  presentation  that  could  not  otherwise  be 
obtained.  The  wide-awake  citizen  interested  in  the  physical  and 
financial  welfare  of  his  city  desires  to  ascertain  the  weak  points  in 
its  governmental  methods  by  comparing  its  operations  with  those  of 
other  cities  of  similar  size  and  situation.  To  provide  the  data  to 
make  this  comparison  possible  is  the  purpose  of  the  inquiry  con- 
ducted by  the  Bureau  of  the  Census.  In  so  far  as  this  purpose  is 
accomplished^  the  city  is  assisted  in  securing  better  management  and 
more  economical  administration  of  its  pubUc  funds.  Better  manage- 
ment results  in  improved  health  conditions,  greater  recreational 
opportunities,  and  wider  scope  for  educational  activities;  and  more 
economical  administration,  whether  securing  better  service  for 
moneys  expended  or  retaining  in  tJie  city  treasury  for  future  use 
moneys  formerly  wasted,  results  in  benefit  to  every  taxpayer. 

The  classification  of  receipts  and  payments  presented  in  the 
schedules  of  the  Bureau  of  tne  Census  has  been  indorsed  by  many 
of  the  leading  civic  organizations  and  has  been  adopted  by  a  large 
number  of  cities  and  several  States. 

It  is  worthy  of  mention  that  the  chief  statistician  in  charge  of  the 
division  of  statistics  of  cities  and  11  employees  of  that  division  have 
taken  a  special  course  in  accounting  whicn  requires  from  10  to  15 
hours  a  week  and  about  51  weeks  of  actual  study  to  complete. 
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GENEBAL  STATISTICS  OF  CITIES:  1916. 

The  report  on  this  inquiry,  which  also  refers  in  the  case  of  each 
municipality  having  30,000  or  more  inhabitants  to  its  latest  fiscal 
period  terminating  prior  to  July  1, 1916,  was  completed  in  December, 
1916,  and  relates  to  the  general  subject  of  recreation.  The  principal 
features  of  this  report,  which  is  much  in  demand,  are  statistics  of 
parks,  playgrounds,  museums  and  art  galleries,  zoological  collections, 
music  and  entertainment,  swimming  pools  ana  bathing  beaches,  and 
other  special  f aciUties  for  recreation. 

The  report  presenting  general  statistics  of  cities  for  1917,  now  in 
process  of  compilation,  wm  give  detailed  data  on  fire  departments  in 
aU  cities  having  estimated  populations  of  30,000  and  over,  covering 
organization,  equipment,  grades  and  salaries,  special  training  of  fire- 
men, appointments,  promotions,  pension  systems,  and  other  items 
considered  of  interest  and  value  by  authorities  on  this  subject,  who 
were  consulted  before  the  schedule  was  drafted. 

Another  subject  to  be  included  in  the  general-statistics  report  for 
1917  is  that  of  specified  sources  of  city  revenues.  Under  this  head 
will  be  included  data  in  regard  to  certain  methods  of  providing 
revenues,  such  as  deriving  them  from  business  taxes  collected  without 
the  issue  of  Ucenses — ^for  example,  on  gross  earnings  of  insurance 
companies;  from  special  assessments  for  public  improvements,  as  for 
street  paving,  sidewalks,  and  sewer  construction,  with  the  percentage 
of  cost  paid  by  the  benefited  property  owners;  and  from  other 
methods  of  assessments,  as  for  street  cleaning  and  sprinkling.  There 
wiU  also  be  shown  the  kinds  of  other  business  licenses,  the  amounts 
derived  from  them,  the  rates  of  Ucense  fees,  and  the  periods  for  which 
the  Ucenses  are  granted.  This  information  has  been  requested  by 
city  officials  for  a  number  of  years.  The  annual  financial-statistics 
reports  show  the  amounts  collected  from  such  sources,  but  not  the 
methods  of  levying  and  collecting. 

The  field  work  on  the  current  general-statistics  inquiry  will  be 
finished  by  October  15,  1917,  and  the  copy  for  the  report  will  be  in 
the  hands  of  the  printer  by  the  end  of  December. 

FINANCIAL  STATISTICS   OP  STATES:   1916. 

The  report  ^ving  comparative  financial  statistics  for  the  48 
States  and  relating  in  each  case  to  the  latest  fiscal  year  terminating 
prior  to  July  1,  1916,  was  completed  in  March,  1917,  and  sent  to  the 
printer  shordy  thereafter.  The  annual  reports  on  this  subject,  of 
which  the  one  referred  to  is  the  second,  are  similar  in  scope  to  those 
presenting  financial  statistics  of  cities.  The  general  classifications 
are  the  same,  changes  having  been  made  only  when  necessary  in 
order  to  show  data  for  the  f imctions  exercised  by  State  governments 
that  are  not  generally  exercised  by  city  governments.  These  star- 
tistics  are  in  high  favor  with  the  State  omcials,  and  the  annual  visits 
of  the  agents  of  the  Bureau  to  the  several  States  for  the  purpose  of 
collecting  them  will  have  great  influence  in  bringing  about  the  instal- 
lation of  proper  accoimting  systems,  as  in  the  case  of  the  cities  having 
populations  in  excess  of  30,000,  for  which  similar  statistics  are 
piiDhshed. 


Digitized  by 


Google 


BEPOBT  OP  THE  DIEEOTOB  OF  THE  CENSUS.  531 

All  the  field  work  on  the  current  State-finance  investigation  will 
be  finished  by  the  close  of  October,  1917,  and  copy  for  the  report  will 
probably  be  sent  to  the  printer  some  time  in  FeDruary,  1918. 

COTTON  AND  TOBACCO  STATISTICS. 

Cotton  and  cotton  seed. — During  the  fiscal  year  the  Census  Bureau 
conducted  its  regular  inquiries  in  regard  to  cotton  and  cotton  seed. 
The  reports  issued  comprised  10  relatmg  to  cotton  ginned  to  specified 
dates  during  the  ginning  season;  12,  pubhshed  monthly  dunng  the 
year,  relating  to  cotton  consumed,  imported,  exported,  and  on  hand, 
and  to  active  consmning  cotton  spindles;  9,  published  at  monthly 
intervals,  relating  to  cotton  seed  received,  crushed,  and  on  hand, 
and  to  cottonseea  products  manufactured,  shipped  out,  and  on  hand : 
4,  published  quarterly,  pertaining  to  bleached  cotton  fiber  consumed 
in  the  manufacture  of  explosives;  2,  published  quarterlv,  relating 
to  unbleached  cotton  fiber  consumed  in  the  manufacture  of  absorbent 
and  medicated  cotton;  an  annual  bulletin  on  cotton  production  and 
distribution  for  the  season  of  1915-1916;  and  an  annual  pamphlet 
giving  statistics  on  cotton  production  from  the  crop  of  1916. 

The  periodical  reports  on  cotton  ginned,  the  monthly  reports 
relating  to  cotton  consumed,  etc.,  and  the  monthly  reports  pertain- 
ing to  cotton  seed  and  cottonseed  products  are  issued  m  the  form  of 
postal  cards,  which  are  mailed  to  a  large  number  of  growers,  ginners, 
manufacturers,  dealers,  and  others  interested  in  the  cotton  and  cotton- 
seed industries.  The  annual  bulletin  presents,  in  amplified  form, 
with  text  discussion,  the  statistical  material  contained  in  the  postal- 
card  reports  for  the  year,  together  with  other  information  not  given 
in  those  reports. 

The  monthly  reports  on  cotton  seed  and  its  products  and  the 
quarterly  reports  on  cotton  fiber  consumed  in  the  manufacture  of 
explosives  and  of  absorbent  and  medicated  cotton  mark  the  beginning 
of  three  new  series  of  reports  pertaining  to  the  cotton  and  cotton- 
seed industries,  authorized  by  the  act  of  August  7,  1916.  Statistics 
relating  to  cottonseed  products  and  Unters  obtained  were  published 
quarteny  prior  to  the  passage  of  this  act  under  the  general  authority 
contained  in  the  le^siation  authorizing  the  collection  and  pubhca- 
tion  of  cotton  statistics;  but  those  now  being  issued  at  monthly 
intervals  imder  authority  of  the  act  of  August  7,  1916,  cover  the 
subject  in  much  greater  detail. 

Stocks  of  leaf  tobacco  held  by  manufacturers  and  dealers, — During  the 
fiscal  year  the  Bureau  issued,  in  the  form  of  post  cards,  three  quarterly 
reports  relating  to  stocks  of  leaf  tobacco,  classified  according  to 
principal  types,  held  by  manufacturers  and  dealers.  Under  authority 
contained  m  the  act  oi  April  30,  1912,  the  Bureau  had  issued  reports 
on  this  subject  at  semiannual  intervals;  but  in  compliance  with  the 
terms  of  the  act  of  May  10,  1916,  these  reports  have  been  pubhshed 
quarterly,  beginning  with  that  for  October  1,  1916.  At  the  dose  of 
each  calendar  year  there  will  be  issued  a  bulletin  presenting  the  sta- 
tistics contained  in  the  several  quarterly  reports  for  the  same  year, 
together  with  data  as  to  acreage,  production,  imports,  exports, 
consumption,  etc. 
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The  woik  on  these  reports  has  been  considerably  delayed  became 
of  the  inadequate  size  of  the  Census  Bureau's  force  and  the  necessity 
for  employing  it  on  other  work  considered  to  be  of  more  piessing 
importance.  The  fundamental  or  basic  statistics,  which  are  of  most 
interest  to  the  general  public,  have,  however,  been  issued  scmie  time 
since  in  bulletin  form.  The  final  and  detailed  imports  have  been 
prepared  with  a  great  deal  of  care  in  the  belief  that  their  pennanent 
value  was  so  great  as  to  justify  the  delay  due  to  the  taking  of  sufficioit 
time  to  make  a  thorough  and  exhaustive  analysis  oi  die  %ureB, 
especially  in  view  of  the  tact  that  the  primary  or  fundamental^ores 
had  already  been  published  in  bulletm  form. 

The  hUfid. — The  report  on  the  blind,  which  was  completed  and 
published  during  the  nscal  year,  is  probably  the  most  comprdiansive 
and  thorough  statistical  treatment  of  the  subject  ever  published  in 
English.  It  has  been  very  favorably  received  and  hi^y  commended 
by  specialists  and  by  persons  engaged  in  philanthropic  woric  on  behalf 
of  the  blind.  The  letters  acknowledging  its  receipt  and  the  press 
notices  indicate  that  the  interest  attaming  to  a  report  of  this  charac- 
ter is  very  considerably  enhanced  if  in  addition  to  elaborate  statistical 
tables  it  comprises  a  careful  study  and  interpretation  of  the  data. 

Deaf-mutes. — The  preparation  of  the  report  on  deaf-mutes  was 
completed  shortly  after  the  close  of  the  fiscal  year,  and  it  is  now  in 
the  nands  of  the  printer.  This  report  also  has  been  very  favorably 
received  and  commended  by  speciaUsts  and  others  interested  in  the 
subject,  to  whom  it  was  suomitted  in  proof. 

Jveoroe^.— The  report  on  Negroes,  which  is  now  in  type  and  will 
soon  be  published,  is  a  compilation  of  statistics  covering  the  entire 
period  from  1790  down  to  the  present  time,  including  data  from  the 
annual  mortality  reports  from  1900  to  1915,  as  well  as  from  reports  of 
the  decennial  censuses.  The  report  thus  presents,  so  far  as  oata  are 
available,  a  complete  statistical  accoimt  of  the  Negro  race  in  the 
United  States.  Not  only  is  this  special  report  of  permanent  statis- 
tical value  in  itself,  but  it  contains  a  vast  amount  of  material  which 
will  be  useful  and  easily  available  for  incorporation  in  the  Fourteenth 
Census  reports.  To  some  extent,  therefore,  the  work  done  in  com- 
piling this  report  is  preparatory  work  for  the  Fourteenth  Census. 

Prisoners  wnd  juvenile  ddinquents. — ^This  report  Jso  b  now  in  type 
and  wiU  be  issued  in  the  near  future.  As  in  the  cases  of  the  otaer 
reports  relating  to  special  classes,  it  wiU  present  a  thorough  and 
exnaustive  analysis  of  the  statistics  which  it  contains. 

BEUGIOnS  BODIES. 

The  census  of  reUgious  bodies  is,  imder  the  law,  taken  at  decennial 
intervals.  The  current  inquiry  relates  to  the  calendar  year  1916. 
The  report,  which  will  be  published  before  the  close-  of  the  present 
fiscal  year,  will  present,  for  each  reUgious  denomination,  oetailed 
statistics  in  regani  to  church  membership,  church  property,  number 
and  salaries  of  ministers,  Simday  schools,  etc. 

Because  of  the  pressure  of  otner  work,  preparations  for  the  1916 
census  of  reUgious  bodies  could  not  be  begun  imtil  October  of  that 
year;  and  the  progress  of  the  work  was  interrupted  somewhat  during 
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the  following  May  and  June  by  reason  of  the  necessity  for  employinj 
considerable  numbers  of  clerks  on  special  work  for  the  Treasury  an< 
War  Departments. 

Conferences  were  held  with  representatives  of  reUj^ious  organiza- 
tions, at  which  suggestions  were  made  which  have  aided  greatly  in 
determining  the  extent  and  form  of  the  inquiries  to  be  ms^e  on  the 
schedules.  Notices  regarding  the  census  of  relieious  bodies  were 
sent  during  the  year  to  the  reUgious  press  generally.  These  notices 
were  cordially  received,  and  in  several  instances  translations  were 
made  for  insertion  in  papers  other  than  English. 

This  census  will  coyer  about  204  denominations,  comprising  240,000 
churches.  The  statistics  for  124  of  these  denominations  are  to  be 
secured  wholly  by  mail,  for  9  denominations  partly  by  mail  and 
partly  by  contract,  and  for  the  remaining  71  denommations  wholly 
Dy  contract.  The  first  church  schedules  were  mailed  on  January  4, 
1917.  At  the  close  of  the  fiscal  year  schedules  had  been  sent  to 
213,379  churches,  and  the  total  number  returned  was  128,991,  or 
about  60  per  cent  of  the  number  sent;  and  to  date  (Sept.  30)  a  total 
of  232,288  schedules  have  been  sent  out,  of  which  167,186,  or  72  per 
cent,  have  been  returned. 

OFFICIAL  BEOISTEB. 

The  QflScial  Register  of  the  United  States  is  now  in  course  of 
preparation.  This  publication  consists  mainly  of  a  directory  of 
Federal  employees,  snowing  name,  designation,  compensation,  branch 
of  service  in  wnich  employed,  etc.  (See  reference  to  OflScial  Kegister 
in  section  headed  ''Legislation  needed.") 

SPECIAL  AND  MISCRLLANBOUS  LINES  OF  WORK. 
MARRIAGE   AND   DIVORCE. 

Statistics  of  marriage  and  divorce  covering  the  calendar  year  1916 
are  now  being  collected.  The  canvass  thus  far  has  been  conducted 
entirely  by  mail. 

Statistics  pertaining  to  the  subject  of  marriage  and  divorce  for  the 
40-year  period  1867  to  1906,  inclusive,  have  heretofore  been  collected 
and  published,  and  it  had  been  the  intention  to  compile  such  statistics 
for  tne  10-year  period  1907-1916;  but  because  of  tne  national  crisis, 
as  a  result  of  wnich  the  Census  Bureau  has  been  called  upon  to  do 
considerable  emergency  work  for  other  departments  whose  activities 
are  intimately  connected  with  war  preparations,  it  has  been  decided 
to  make  the  current  inquiry  relating  to  marriage  and  divorce  cover 
only  the  year  1916. 

The  report  will  show,  amon^  other  things,  by  coimties,  the  number 
of  marriages  performed  and  tne  number  of  divorces  granted  during 
the  year  1916,  with  detailed  statistics  for  divorces,  covering  such  mat- 
ters as  duration  of  marriage;  cause  of  divorce;  party  to  which  granted, 
and  whether  contested;  number  of  children;  ana  whether  alimony 
was  asked,  and  whether  granted. 

MONOGRAPH   ON   OANOBR. 

A  monograph  entitled  "Mortality  from  Cancer  and  Other  Malimant 
Tumors  in  the  Refi;istrati6n  Area  of  the  United  States,  1914,  was 
completed  and  published  during  the  past  fiscal  year.    This  mono- 
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graph  presents,  in  much  greater  detail  than  that  siven  in  the  annual 
reports  issued  by  the  BureaU;  statistics  relating  to  deaths  from  cancers 
and  other  mali^ant  tumors  throughout  the  registration  area  in  1914. 
The  work  was  imdertaken  at  the  request  of  the  American  Society  for 
the  Control  of  Cancer.  Both  this  society  and  the  American  PubUc 
Health  Association  are  especially  interested  in  the  monojgraph  and 
have  been  active  in  cooperating  with  the  Census  Bureau  m  its  com- 
pilation. 

SUPPLEMENTABY   OOOUPATION   STATISTICS. 

At  times  when  clerks  could  be  spared  from  other  and  more  pressing 
lines  of  work  the  tabulation  of  occupation  statistics  supplementary 
to  those  published  as  a  part  of  the  reports  of  the  Thirteenth  Census 
has  been  carried  on.  AH  information  of  this  character  has  consid- 
erable permanent  value  in  itself,  but  the  main  reason  for  compiling 
it  is  f oimd  in  its  great  value  as  aflFording  a  proper  measure  of  com- 
parison with  the  occupational  data  to  be  secured  in  1920.  This  is 
particularly  important  in  view  of  the  fact  that  the  classification  now 
employed  was  not  in  use  prior  to  1910. 

A  tabulation  showing  the  marital  condition  of  women  gainfully 
occupied  was  prepared  at  the  request  of  the  American  Labor  Asso- 
ciation for  use  in  relation  to  the  subject  of  health  insurance^  and  par- 
ticularly maternity  insurance.  The  work  was  completed  in  March, 
1917,  and  the  resmts  were  transmitted  to  the  secretary  of  the  above- 
named  association  for  its  information  and  for  use  in  States  where 
legislative  action  in  respect  to  health  insurance  had  been  taken  or 
was  then  pending;  and  a  press  summarv  and  mimeograph  copies  of 
tables  were  made  available  for  the  use  of  the  press. 

Other  phases  of  the  work  on  supplementary  occupation  statistics 
relate  to  occupations  of  the  foreign  bom  and  of  women  and  children. 

CENSUS  OP  CITY  DISTBIBUTION. 

In  view  of  the  great  importance  of  city  cartage  as  an  element  in 
the  total  cost  of  goods  to  tne  consumer,  the  Bureau  of  the  Census,  in 
the  latter  part  of  the  calendar  year  1916,  at  the  direction  of  the  Sec- 
retary of  Commerce,  made  a  brief  preliminary  survey  in  the  city  of 
Washington  covering  four  importfuit  classes  of  commodities — coal 
and  wood,  milk,  ice^  and  department-store  merchandise.  The  results 
of  this  survey,  which  were  published  in  the  form  of  a  preliminary 
statement  dated  January  3,  1917,  were  considered  by  the  Secretary 
to  be  suiSciently  striking  to  justify  him  in  directing  the  Census  Bureau 
to  make  a  further  and  more  exhaustive  inquiry.  Unfortunately,  the 
Bureau  had  not  available  either  the  force  or  the  funds  with  which 
to  extend  the  investigation  to  cities  other  than  Washington;  but  an 
inquiry  was  made  covering  gross  sales  and  delivery  costs  during  the 
year  1916  in  120  carefully  selected  establishments  in  this  city,  rep- 
resenting 17  lines  of  retail  business  (some  of  which  did  a  wholesale 
business  abo) .  together  with  8  wholesalers  of  meat  products,  the 
report  of  whicn  was  pubUshed  on  April  21,  1917.  On  the  basis  of  the 
results  obtained  from  this  canvass,  the  total  transportation  and  part- 
age  costs  applying  to  commodities  for  public  consumption  in  Wash- 
ington were  estimated,  for  the  year  1916,  at  $15,550,000  (of  which 
amount  slightly  more  than  one-half  represented  cartage  costs  alone), 
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this  being  equivalent  to  approximately  $40  for  each  person,  or  $190 
for  each  family. 

These  figures  emphasize  the  importance  of  the  subject;  and  it  is 
hoped  that  at  some  future  time  the  Bureau  will  be  in  a  position  to 
mf^e  a  more  exhaustive  canvasS;  covering  a  number  of  representative 
cities  throughout  the  country. 

FISHEBIES  OF  NEW  TOBE  CITY. 

On  August  23,  1917,  the  Secretary  of  Commerce  authorized  the 
Director  of  the  Census  to  make  a  tentative  collection  of  data  per- 
taining to  the  fisheries  of  New  York  City  during  the  period  from 
September  1  to  December  31,  1917,  the  details  of  the  method  to  be 
employed  in  doing  this  work  to  be  arranged  by  the  Director  of  the 
Census  and  the  Acting  Commissioner  of  Fisheries.  It  is  thought  that 
by  the  close  of  the  period  specified  it  will  be  possible  to  determine 
the  feasibility  of  making  the  inquiry  a  permanent  one. 

Since  the  conditions  m  New  York  City  differ  radically  from  those 
at  other  ports  at  which  filshery  agents  are  stationed,  it  will  be  necessary 
to  develop  a  special  scheme  for  collecting  and  reporting  the  data. 
The  Director  of  the  Census  and  the  Acting  Commissioner  of  Fish- 
eries accordingly  agreed  that  it  would  be  advisable  to  have  a  field 
agent  of  the  Bureau  of  Fisheries,  who  was  acquainted  with  the  New 
York  fish  trade,  assist  in  the  work  for  the  first  two  or  three  weeks. 
An  employee  of  the  Census  Bureau  was  designated  to  make  the 
inouiry  and  entered  on  duty  September  1,  1917. 

The  data  to  be  collected  comprise  (1)  landings  of  fresh  fish  by 
American  fishing  vessels  and  boats  and  (2)  receipts  of  fresh  fish  by 
rail  and  steamer.  The  daily  receipts  will  be  puolished  in  monthly 
bulletins  similar  to  those  issued  by  the  Bureau  of  Fisheries  for  the 
ports  of  Portland,  Me.;  Gloucester  and  Boston,  Mass.;  and  Seattle, 
Wash. 

EDIBLE   VEGETABLE  OILS. 

The  manufacture  of  edible  oils  from  seeds  other  than  cotton  seed 
is  of  recent  origin  in  the  United  States,  only  a  few  concerns  engaged 
in  the  production  of  such  oils  having  been  rejported  at  the  manu- 
factures census  of  1914.  Because  of  the  rapidly  increasing  impor- 
tance of  this  industry,  the  Bureau  of  Chemistry,  of  the  Department 
of  Agriculture,  reauested  the  Census  Bureau  to  make  a  special 
canvass  of  it  for  tne  calendar  year  1916.  This  was  done,  and  the 
results  were  published  in  Jime,  1917.  in  the  form  of  a  press  statement 
in  which  it  was  shown  that  112  establishments  produced  during  1916 
a  total  of  262,558,661  pounds  of  oils  from  peanuts,  mustard  seed, 
kapok  seed,  rape  seed,  sunflower  seed,  soy  beans,  walnuts,  com, 
copra,  palm  kernels,  and  olives.  The  movement  to  grow  soy  beans, 
peanuts,  and  other  oil-bearing  seeds  and  nuts  for  the  production 
of  oil  has  received  a  great  impetus,  and  it  is  believed  that  several 
hundred  establishments  will  be  engaged  in  crushing  the  crops  grown 
in  1917. 

SPECIAL  CENSUS  OF  POPULATION. 

A  special  census  of  Shreveport,  La.,  was  taken  as  of  February  15, 
1917,  at  local  request  and  expense. 
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BULLETIN   ON   EXECUTIVE   CIVIL   SERVICE. 

The  Bureau  is  preparing  a  statistical  report  on  the  employees  in 
the  Federal  executive  civil  service  on  July  1,  1916.  Similar  reports 
were  published  relating  to  the  years  1903  and  1907.  Individual 
cards  to  the  number  of  about  250,000  have  been  filled  out  and 
returned  by  the  different  departments  and  offices  of  the  (Jovemment 
and  are  now  being  edited  preparatory  to  tabulation.  This  work 
is  beinjg  carried  on  in  cooperation  with  the  Bureau  of  ElEciency, 
which  is  utilizing  the  data  as  a  basis  for  computing  the  cost  of  civu- 
service  pensions. 

LIFE   TABLES. 

As  shown  by  my  last  report,  the  Census  Bureau  compiled  a  series 
of  *'life  tables"  based  on  the  population  in  1910  and  the  mortality 
in  the  three  years  1909,  1910,  and  1911,  for  the  six  New  Eujgland 
States,  New  York,  New  Jersey,  Indiana,  Michigan,  and  the  District 
of  Columbia.  These  tables,  which  were  published  in  June,  1916,  are 
similar  to  those  prepared  by  life  insurance  companies  but  differ 
from  the  latter  in  that  they  relate  to  the  entire  population  of  the 
area  covered  instead  of  being  Umited  to  risks  selected  through 
medical  examination  and  otherwise.  A  similar  set  of  tables  exhibit- 
ing mortaUty  conditions  in  1890  and  1901  and  during  the  decennium 
1901  to  1910,  inclusive,  is  now  in  course  of  preparation,  and  in  the 
report  presenting  these  tables  will  be  given  the  original  data  on 
which  tney  are  based,  together  with  an  explanation  oi  the  methods 
employed  in  computing  them. 

A  reprint  of  the  tables  already  published  was  made  from  the 
original  plates  during  the  fiscal  year  1917. 

STATISTICAL  DIBECTOBY  OF   STATE   INSTITUTIONS. 

As  explained  in  my  previous  report,  the  Bureau  has  been  compiling 
data  for  a  statistical  directory  of  State  institutions  for  defective, 
dependent,  and  delinquent  classes,  which  will  show  for  each  insti- 
tution of  that  character  the  number  of  inmates;  cost  of  maintenance; 
value  of  plant;  acreage  of  groxmds  or  land;  numbers  of  officials, 
assistants,  and  employees:  and  other  data.  The  returns  are  now 
nearlv  complete,  only  a  few  institutions  remaining  for  which  the 
schedules  have  not  yet  been  received.  The  classes  of  institutions 
covered  by  this  inquiry  include  State  prisons  and  penitentiaries  and 
State  institutions  for  the  insane,  feeble-minded,  epileptic,  tuberculous, 
blind,  deaf,  and  dependent.  In  addition  to  the  data  for  the  individ- 
ual institutions  the  report  will  present  general  statistics  for  the 
States  and  summaries  with  maps  indicating  the  location  of  the 
institutions,  the  density  of  population,  etc. 

HISTOBY  AND  OBOWTH  OP  THE   UNITED  STATES   CENSUS.' 

A  volume  having  this  title,  published  in  1900,  gave  a  historical 
review  of  American  census  taking,  showing  the  items  of  information 
called  for  by  each  of  the  schediues  from  census  to  census,  publica- 
tions, cost  of  censuses,  summary  of  census  legislation,  etc.  TBie 
material  necessary  for  bringing  up  to  date  the  iim)rmation  contained 
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in  this  volume  is  now  being  compiled,  and  there  have  been  assembled 
nearly  all  the  forms  required  to  make  a  complete  chronological 

Sresentation  of  the  various  census  inquiries,  showing  the  changes  and 
evelopments  which  have  taken  place.  This  pubhcation  wiu  be  in 
the  form  of  an  additional  volume  compiled  along  the  same  lines  as 
the  original. 

SEARCHING  OP  CENSUS  RECORDS  TO  DETERMINE  AGES. 

The  work  of  searching  the  census  records  to  determine  ages  of 
individuals  was  considerably  increased  as  a  result  of  the  registration, 
under  the  selective  draft  act,  of  men  21  to  30  years  of  age,  inclusive. 
In  order  to  establish  the  ages  of  men  who  failed  to  register,  but  were 
believed  to  be  within  the  specified  age  limits,  recourse  to  the  enumer- 
ators' returns  was  necessary  in  many  cases.  The  returns  made  at 
the  census  of  1900  were  especially  valuable  for  this  purpose,  since, 
in  addition  to  the  age  at  the  last  birthday,  they  also  showed  the 
month  and  year  of  birth. 

THE   CENSUS    EXHIBIT. 

The  Census  Bureau's  exhibit  at  the  Panama-Pacific  International 
Exposition,  which  was  awarded  the  grand  prize  and  gold  medal 
*'For  an  exhibit  of  methods  and  machines  employed  in  the  collection 
and  tabulation  of  statistics,*'  was  returned  to  the  Bureau  at  the  close 
of  the  exposition  and  has  been  made  a  permanent  exhibit.  It  com- 
prises an  automatic  tabulating  machine,  a  sorting  machine,  a  punching 
machine,  and  a  large  number  of  charts  and  maps,  the  latter  showing 
graphically  some  of  the  results  of  the  Thirteenth  Census  and  of 
important  inquiries  that  have  been  made  since  that  census. 

The  establishment  of  this  exhibit  as  a  permanent  one  has  been 
amply  justified  by  the  numerous  requests  for  its  display  at  expositions 
and  by  the  interest  in  census  work  which  it  has  aroused.  It  was 
shown  at  the  meeting  of  the  Western  Pennsylvania  Exhibition 
Society  held  at  Pittsburgh  during  the  month  of  September,  1916; 
at  the  Electrical  Exposition  and  Motor  Show  in  New  York  City  from 
October  6  to  21,  1916;  and  at  the  Industrial  Exposition  and  Export 
Conference  held  at  Springfield,  Mass.,  from  June  23  to  30,  1917. 
A  portion  of  the  exhibit  was  also  on  display  at  the  Annual  Convention 
of  the  Chamber  of  Commerce  of  the  United  States  held  at  the  New 
Willard  Hotel,  Washington,  D.  C,  January  31  to  February  3,  1917. 
At  each  of  these  expositions  publications  of  the  Census  Bureau  were 
distributed  by  the  persons  in  charge  of  the  exhibit. 

When  not  in  use  elsewhere  this  exhibit  is  installed  in  the  Commerce 
Building  and  is  always  open  to  the  pubUc. 

ASSISTANCE  BENDEBED  OTHEB  DEPABTMENTS. 

EsiAnuUes  ofpdpulaiionfor  use  oj  War  Department. — An  important 
piece  of  work  begun  by  the  Census  Bureau  just  before  the  close  of  the 
fiscal  year  and  completed  shortly  afterward  was  the  preparation  of 
estimates  of  population  for  use  in  connection  with  the  registration  of 
men  subject  to  military  duty  and  with  the  apportionment  of  the  draft. 
The  firot  set  of  these  estimates  was  prepai'ed  in  May  for  use  in  appor- 
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tioning  supplies  of  r^istration  cards  to  the  various  counties  and 
cities;  and  the  second  set,  prepared  late  in  June,  was  based  on  the 
registration  and  was  intended  solely  for  use  in  the  apportionment  of 
the  draft  among  the  States  and  their  subdivisions,  feoth  sets  were 
prepared  at  the  request  of  the  Provost  Marshal  General  of  the  War 
Department. 

in  making  the  latter  estimates,  the  Census  Bureau  was  confronted 
by  the  necessity  of  securing  tJie  greatest  possible  measure  of  justice 
to  each  commimity.  The  method  adopted,  therefore,  was  based  on 
the  assiunption  that  the  registrants  in  each  community  represented  a 
jBxed  proportion  of  the  population.  This  proportion  for  the  United 
States  as  a  whole  was  determined  to  be  equal  to  9.32  per  cent;  and 
the  population  estimates  for  the  various  States,  cities,  and  counties 
were  tnerefore  computed  by  dividing  the  number  of  r^strants  by 
0.0932.  This  method  yielded  the  fairest  possible  basis  for  the 
apportionment  of  the  draft,  since  the  locaUties  whose  population  was 
overestimated  were  those  in  which  there  was  an  excess  of  men  21  to  30 
years  of  age,  inclusive,  while  the  locaUties  whose  populations  were 
underestimated  were  tihose  in  which  the  proportions  of  men  of  these 
ages  were  smaller  than  the  average. 

Any  other  method  whidi  might  have  been  employed  would  inevit- 
ably have  resulted  in  overstating  the  population  of  some  communities 
which  had  relatively  small  propjortions  of  men  21  to  30  years  of  age; 
and  the  seriousness  of  the  injustice  that  would  thus  have  been  brou^t 
about  may  be  realized  when  the  fact  is  taken  into  consideration  that 
the  proportion  which  men  of  these  ages  represent  of  the  total  popu- 
lation is  fully  three  times  as  great  in  some  locaUties  as  in  others. 

Allocating  erdistmerUa  amd  other  v)ork  for  the  ofiice  of  the  Provost 
Marshal  General  of  the  War  Department, — Considerable  work  was 
done  for  the  office  of  the  Provost  Marshal  General  of  the  War  Depart- 
ment in  connection  with  the  allocation  of  enlistments  in  the  R^ular 
Army  from  April  2  to  June  30,  1917,  inclusive.  The  117,974  men 
^ilisting  in  the  Regular  Army  during  this  period  represented  a  por- 
tion of  the  credits  to  be  appUed  to  the  gross  quotas  of  the  States  and 
their  3,300  subdivisions  m  the  apportionment  under  the  selective 
draft  act. 

Other  work  done  for  the  Provost  Marshal  General's  Office  included 
the  addressing  of  franks  and  envelopes  for  use  in  the  transmission  of 
registration  cards  and  instructions  to  governors,  mayors,  and  sheriffs 
tfa^ughout  the  United  States  and  the  computation  of  the  net  auotas 
of  the  several  States  and  Territories  and  the  District  of  Columoia  in 
the  apportionment  of  the  687,000  men  drafted  on  the  first  call. 

Liberty  Loam,  work. — ^A  considerable  number  of  clerks  were  employed 
for  about  a  week  in  addressing  envelopes  and  mailing  copies  of  the 
Des  Moines  speech  of  the  Secretary  of  the  Treasury  in  regard  to  the 
liberty  Loan.  This  work  was  greatly  appreciated  by  the  Secretary 
of  the  Treasury. 

List  of  shipiuilding  establishments, — Special  information  was  com- 
piled from  tne  1916  shipbuilding  inquiiy  for  the  use  of  the  United 
States  Shipping  Board,  and  similar  information,  together  with  sum- 
maries of  wajge  earners  employed  in  shipbuilding  establishments, 
has  been  furnished  the  Department  of  Labor. 

Totai  amount  ofvxir  work  done. — ^The  total  time  spent  by  the  Census 
Bureau's  force  on  war  work,  or  work  having  some  beajing  on  war 
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preparations— including,  in  addition  to  that  already  specified;  work 
for  the  American  National  Red  Cross,  the  Department  of  Justice, 
and  the  Coimcil  of  National  Defense  and  miscellaneous  work  for 
other  governmental  establishments  or  for  individuals — to  September 
30,  1917,  was  equivalent  to  4,550  days,  or  nearly  15  years,  for  one 
employee. 

Assistance  to  Federal  Trade  Commission  in  compilation  of  coal  data. — 
During  the, months  of  August  and  September,  1917^  considerable 
assistance  was  rendered  to  tne  Federal  Trade  Commission  in  connec- 
tion with  the  compilation  of  data  relating  to  cost  of  production  of 
coal  at  the  mines  and  to  prices  at  which  coal  has  been  sold  at  retail. 

Aaes  of  pensioners. — ^The  value  of  the  old  decennial  census  records 
has  been  effectively  demonstrated  during  recent  years  by  the  increas- 
ing number  of  requests  from  the  Pension  Bureau  for  data  needed  to 
establish  the  ages  of  pensioners,  approximately  3,500  such  reoueets 
having  been  received  during  the  fiscal  year  1917.  Since,  in  order  to 
obtain  increases  of  pensions,  soldiers  and  their  widows  are  obliged 
to  show  evidence  of  their  a^es,  and  since  throughout  the  greater  part 
of  the  country  no  reUable  birth  records  are  in  existence,  or  at  least 
none  have  been  maintained  until  recently,  it  has  been  necessary  in 
many  cases  to  obtain  such  evidence  from  Census  records. 

WORK  IN  MECHANICAL  LABORATORY. 

During  the  vear  the  mechanical  laboratory  maintained  the  machines 
used  in  the  Census  Bureau  and  the  Bureau  of  Immigration,  made 
repairs  to  computing  machines,  rearranged  the  keyboards  of  10  pan- 
tograph punches  to  conform  to  the  requirements  of  the  card  used 
by  the  Eight-Hour  Commission  in  tabulating  its  statistics,  and  made 
definite  and  satisfactory  progress  on  the  construction  of  tne  tabulat- 
ing machines  to  be  used  in  the  Fourteenth  Census.  A  new  automatic 
taoulating  machine  was  completed  toward  the  close  of  the  fiscal  year, 
given  a  practical  test  in  connection  with  the  work  of  tabulating  the 
mortahty  data  of  the  division  of  vital  statistics,  and  found  to  be 
entirely  satisfactory  and  a  great  improvement  over  the  machine  used 
in  the  Thirteenth  Census.  This  machine  is  to  be  used  as  a  model 
in  constructing  25  tabulating  machines  for  the  Fourteenth  Census 
work.  Many  of  the  parts  for  these  machines  have  already  been 
manufactured  in  the  mechanical  laboratory  or  purchased  in  the  opta 
market  upon  specifications  prepared  by  the  Bureau's  chief  mecna- 
nician. 

Considerable  experimental  work  has  been  done  on  one  of  the 
sorting  machines  d\iring  the  last  six  months  with  a  view  to  bringing 
it  to  a  higher  state  of  perfection.  One  of  the  automatic  pimches 
used  in  the  Thirteenth  Census  was  rebuilt  during  the  year  and  will 
be  tested  against  an  improved  commercial  key  punch  in  order  to 
determine  \diich  machine  is  better  adapted  to  the  pimching  work  of 
the  next  decennial  census. 

If  the  Bureau  obtains  the  necessary  appropriations  for  the  next 
fiscal  year,  it  is  planned  to  have  the  25  taoulating  machines,  5  extra 
tabulator  bases,  and  114  extra  counting  units  of  10  counters  each 
constructed  and  19  card-sorting  machines  and  5  card-coimting 
machines  given  a  thorough  overhauling,  by  July  1,  1919,  the  begin- 
ning of  the  Fourteenth  Census  period. 
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INTEGRATING   CXnjNTER. 

For  some  years  past  the  officials  of  the  Census  Bureau  have  had  in' 
mmd  the  development  of  an  *'mteffrating  counter" — that  is,  a 
coimter  which  will  not  merely  record  and  add  units  but'  will  also 
record  and  add  numbers,  thus  performing  automatically  the  work 
done  by  the  operator  of  an  addmg  machme — ^for  use  in  tabulating 
various  classes  of  the  data  gathered  by  the  Census  Bureau,  such  as 
those  pertaining  to  agriculture  and  manufactures.  The  need  of  an 
integrating  tabulator  for  doing  cost  accounting  and  similar  work  in 
other  governmental  offices  has  also  been  recognized.  In  1911  some 
sketches  and  drawings  for  a  model  integrator  were  made,  but  work 
along  this  line  soon  had  to  be  dbcontinued  in  order  that  the  entire 
eneroes  of  the  mechanical-laboratory  force  might  be  directed  toward 
the  developmeut  of  a  sheet-printing  device  for  use  in  connection 
with  the  automatic  tabulator  employed  by  the  Bureau,  and  until 
very  recently  nothing  further  has  been  done  in  regard  to  the  inte- 
grating coimter. 

Several  types  of  integrating  machines  are  now  manufactured  by 
private  companies,  but  their  use  by  the  Bureau  is  undesirable  not 
only  by  reason  ox  their  cost  but  also  because  the  control  of  the 
tabulating  devices  used  by  the  Government  should  not  be  in  the 
hands  of  one  company. 

At  the  request  of  the  Secretary  of  Commerce,  Congress  panted 
to  the  Census  Bureau,  in  the  legislative,  executive,  and  judicial 
appropriation  act  for  the  fiscal  year  1918,  $60,000  for  expenditure 
in  the  development,  improvement,  and  construction  of  tabulating 
machines,  ana  $30,000  of  this  amount  has  been  allotted  for  use  in 
the  development  and  construction  of  an  integrating  coimter.  A 
force  has  been  organized  for  the  work,  the  patent  situation  has  been 
carefully  examined,  machinery  and  supphes  are  being  purchased, 
and  other  preliminary  work  has  been  begun. 

PUBLICATIONS  ISSUED. 

Following  is  a  list  showing  the  pubHcations  issued  during  the 
fiscal  year  and  since  its  close.  In  addition  to  these,  the  Bureau  has 
published  a  large  number  of  press  summaries. 


Class  and  title. 


Date  Issued. 


Pages. 


EdiUon. 


JULT  1    lOU,  TO  JUNE  SO,  1917 

Reports  (cloth  bound  and  of  quarto  sist  ezoept  as  othsrw-se  ndioated)- 

Mortality  stotlsUcs:  1914 

Motftlity  statistics:  1915 

liortaUtf  from  cancer  and  other  malignant  tumors  in  tlie  registra- 
tion area  of  the  United  States:  1914 

The  blind  in  the  United  states:  1910 

Financial  statistics  of  cities:  1915 

Financial  statistics  of  States:  1915. 


Sept.  25,1916 
Apr.  27,1917 


Plantation  farming  in  the  United  States  (paper) 

Abstract  of  the  census  of  manufnotures:  1914  (octavo) . 

Total 


Jan 
Apr. 
Aug 
Sept 
Jan. 


23,1917 
^0,1917 
7,1916 
5,1916 
25,1917 


June  22,1917 


714 

707 

212 
842 
338 
126 
'SO 
722 


6,000 
5,000 

2,000 
4,000 

5,000 
3,000 
10,000 


8,200 


42,600 


Digitized  by 


Google 


BBPOBT  OF  THE  DIBECiTOB  OF  TQB  OBNSUS. 


541 


and  title. 


DfttebBoed. 


PagM. 


Edition. 


BuIMini  (quarto): 

No.  133— Abstract,  floflndal  statistici  of  dtlfls:  1015. 


No.  13»— Estiinates  of  population,  1910-1910,  including  results  of 

State  ennmeratioQB  maM  in  1915 

No.  184-Ootton  prodnctian  and  distrlbtition,  season  of  *19i5^i6l%  1 .' '. 


Sept.  22,1919 

Deo.  20,1919 
Deo.  23,1916 


Total. 


of  manofaotiiras:  1014— 
Stale  bnlletina- 


Oeorgla 

Idaho 

Indiana 

Louisiana 

Mississippi 

Nevada 

North  Carolina. 
Oregon. 


South  Dakota. 

Utah 

Vermont 

West  Virginia. 
Wyoming 


Total. 


Industry  bulletins— 

loo 

Paper  and  wood  pulp 

Power  laundries 

Rice  «*i<'0"<"g  and  polishing 


Total. 


Baport  of  spedal  census  (octavo):  Population  of  Shreveport,  La. 
(enuuMrated  Feb.  15, 1917) IV?.: 


llisoeUaneous  publications: 

Census  of  manulM^ures:  1914— (}eneral  totals  for  the  United  States, 
by  geographic  divisions,  States,  and  Territories,  1914, 1909, 1904, 
and  1899  (octavo) 

Circular  No.  2— Circular  of  information  concerning  Census  publica- 
tions: 1790-1916  (octavo) 

Cironlar  No.  5— Tentative  program  of  the  Bureau  of  the  Onsus: 
1916-1919  (octavo) 

Amiual  report  of  the  Director  of  the  Census  to  the  Secretary  of 


Commerce,  fiscal  year  1916  (octavo). 

Study  of  cartaee  costs  in  the  dty  of  Washington  (o 
Manual  of  the  tntt^mational  list  of  causes  ofdeath  i 


Washington  (octavo) 

ises  of  death  (second  reprint; 

revised)  (octavo) 

The  story  of  the  Census:  1790-1916  (reprint;  revised)  (octavo) 

Advance  tables  of  cotton  production  in  the  United  States— crop  of 

1916  (quarto) ,..,, 

Physicians'  pocket  reference  to  the  international  list  of  causes  of 
<feath(2|by6inches) 


it  reports,  in  ^yd  form,  relating  to  cotton  and  cotton  seed. 
S  reports,  in  card  form,  relating  to  stocks  of  leaf  tobacco. ... 


Total 

Grand  total,  July  1, 1916,  to  June  80, 1917 

JULY  1  TO  8KPTIMBXB  30,  1917. 

Baports  (ototh  bound  and  of  quarto  size  except  as  otherwise  indicated): 

(Jenerel  statistics  of  cities:  1916 

FlnandalsUtisticsofoiUee:  1916. 

Financial  sUtistics  of  States:  1916. 

Birth  statistics  for  the  registraUon  area  of  the  United  SUtes:  1915 
(P^PV) 


June 
May 
June 
June 
June 
May 
Apr. 
Feb. 
May 
June 
May 
May 
June 
Mar. 
Apr. 


8,1917 
7,1917 
2,1917 
8,1917 
22,1917 
24,1917 
21,1917 
28,1917 
8,1917 
8,1917 
7,1917 
8,1917 
26,1917 
24  1917 
24,1917 


Jum  96,1917 
June  4,1917 
Mar.  24,1917 
June  8,1917 
July  81,1916 
Sept.  23,1916 


Apr.  17,1917 


Dec. 

Feb. 

Aug. 

Nov. 
Apr. 

July 
Deo. 


13,1916 

9,1917 

14,1916 

10,1916 
28,1917 

25,1916 
7,1916 


Jum  26,1917 


Sent. 

Vnne 
Nov. 
Jan. 
May 


19,1916 
14,1916 
22,1917 

8,1916 
31,1917 

2,1917 


Total.. 


Aug.  18,1917 
Sept.  22,1917 
Sept.  4,1917 

Aug.  7,1917 


117 


46 
99 


8,000 

7,000 
45,000 


202 


55,000 


23 
27 
15 
47 
27 
19 
13 
25 
26 
31 
15 
21 
25 
25 
13 


851 


90 
13 
16 
19 
28 
9 


104 


124 
14 


81 
14 


807 
38 


1,900 

1,800 

900 

2,600 
1,300 
1,200 

900 
2,600 
1,200 
1,100 
1,000 

800 
1,500 
1,900 

600 


20.600 


6,400 
1,500 
5,600 
2'500 
8500 
8000 


82,500 
300 

10,000 

2,000 

5,000 

2,500 
2,000 

500 
5,000 

41,000 

200,000 
1,280,000 

61,000 


660 


1,600,000 


4,585 


88 

875 
127 

78 


1,759,900 


4,500 
6,500 

5,000 


19,500 
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Oass  and  title. 

Date  issued. 

Pages. 

Edition. 

Census  of  manutaetures,  1914: 
State  bulletins- 

Alabama. .-r.^Tr 

Sept.  22, 1917 
July  25,1917 
Aug.  23,1917 
Sept.  11,1917 
Aug.  15,1917 
July  23,1917 
Aug.  29,1917 
Aug.  20,1917 
July  25,1917 
Aug.  22,1917 
July  23,1917 
July  23,1917 
Aug.  23,1917 
July  23,1917 
Aug.  28,1917 
July  28,1917 
July  23,1917 
Sept.  25,1917 
Aug.  22,1917 
July   11,1917 
Sept.   5,1917 

29 
63 
45 
19 
13 
21 
27 
29 
41 
43 
17 
23 
27 
11 
15 
21 
31 
35 
33 
33 
39 

UMO 

Caiilbmia      

Zm 

Connecticut  ....-r^..,..r.-T ---- 

l^TOI 

Delaware    - 

7W 

District  of  Columbia 

600 

Florida 

1,000 

Kentuoky 

1^300 

iSS°^                     .......................... 

ttoo 

iif1nn«i«t»,    .. -  - 

2I2OO 

Missouri 

a:  600 

Montana .-.^,,,^.-,^...,.., ^ 

1,000 

Nebraska 

l^fiOO 

New  HamiMtaire .,,.,.,,.„,-,  — 

1:000 

New  Mexico 

80O 

North  Dakota  

1,000 

South  Carolina 

iM 

Tennessee 

Texas 

Virginia 

taoo 

Washington r., -.,.,.^.-.,,-.-,^.-.^,.^ ,-t-- 

1,600 

^600 

Total    

615 

si,  900 

Aug.  15,1917 
Aug.  31,1917 
Aug.  20,1917 
Aug.  20,1917 
July   U,1917 
July     2«1917 
July  11,1917 

Automobiles 

19 
23 
9 
8 
11 
13 
10 

I;^ 

Butter,  cheese,  and  condensed  milk 

Qluoose  and  starch 

1300 

Oilcloth  ftnd  Hnolenm 

l^OOO 

Soap 

l!600 

Suj^ 

1300 

Turpentine  *nd  rosin 

1,000 

Total 

93 

14,250 

Aug.  29,1917 

Census x ...... .  ...  .  .  ,      .  .         .  . 

71 

100 

Grand  total,  July  1  to  September  30, 1917 

1,447 

65,060 

PLANS  FOR  FUTURE  WORK. 
PBEPABATIONS   FOE  FOURTEENTH  CENSUS. 

Perhaps  the  most  serious  obstacle  in  the  way  of  the  prompt  and 
efficient  Dandling  of  decennial  censuses  heretofore  has  been  the  lack 
of  time  given  to  the  preliminary  work  previous  to  the  actual  enumera- 
tion. The  Bureau  of  the  Census  was  made  a  permanent  organization 
at  the  close  of  the  Twelfth  Census  period  (July  1,  1902),  primarily 
for  the  purpose  of  f aciUtating  the  work  of  future  decennial  censuses. 
If  the  Bureau  is  to  succeed  m  any  reasonable  measure  in  justifying 
its  permanent  establishment — at  least  so  far  as  this  primary  purpose 
is  concerned — ^it  must  have,  some  time  prior  to  the  b^inning  of  each 
decennial  census  period,  a  well-organized  administrative  and  clerical 
force  to  serve  as  a  nucleus  for  the  enormously  expanded  organization 
necessary  for  the  conduct  of  the  decennial  census  work. 

Furthermore,  in  order  that  preparations  for  the  decennial  c^isus 
may  be  made  intelligently  and  without  waste  of  effort,  it  is  necessary 
for  the  Bureau  to  mxow  long  in  advance  of  the  actual  enumeration 
the  exact  nature  and  extent  of  the  information  it  is  to  be  reouired 
to  secure,  compile,  and  publish.  In  this  connection  Director  North, 
in  his  annual  report  to  tne  Secretary  of  Commerce  and  liabor,  imder 
date  of  December  1,  1907,  said  concerning  legislation  for  the  Thir- 
teenth Census: 
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The  Director  of  the  GeneuB  is  entitled  to  at  least  two  yean  in  which  to  jwepare  for 
the  greatest  single  piece  of  work  which  the  Grovemment  undertakes,  and  in  order 
to  make  this  preparation  intelligently  and  to  the  best  possible  advantage  he  should 
I310W  for  that  length  of  time  just  what  are  the  provisions  in  the  law  under  which  the 
work  is  to  be  undertaken. 

The  Fourteenth  Census  period  will  begin  July  1,  1919,  and  will  end 
on  June  30,  1922.  Realizing  the  importance  of  making  proper  prepa- 
rations for  the  taking  of  the  Fourteenth  Census,  the  Director  of  the 
Census,  on  March  20,  1917,  issued  an  order  to  the  officials  of  the 
Bureau  in  which  attention  was  called  to  this  matter  and  it  was 
directed  that  current  inquiries  of  the  Bureau  should  be  finished,  so 
far  as  possible,  and  all  the  preliminary  work  for  the  next  decennial 
census  practicaDy  completed  by  the  beginning  of  the  census  period. 

In  comphance  with  this"  order  preparations  for  the  Fourteenth 
Census  have  already  been  be^un.  These  preparations  include  a  con- 
sideration of  the  act  providmg  for  the  Thirteenth  and  subsequent 
decennial  censuses,  with  a  view  to  determining  whether  amendments 
are  required  to  adapt  it  to  the  needs  of  the  Fourteenth  Census  and,  if 
so,  the  character  of  such  amendments;  revisions  of  the  schedules  to 
be  used  in  the  several  field  canvasses;  and  work  in  the  mechanical 
laboratory. 

At  about  the  close  of  the  fiscal  year  a  committee  composed  of  officers 
of  the  Bureau  was  organized  to  consider  what  changes,  if  any,  were 
necessary  in  the  existmg  legislation.  This  committee  has  since  been 
holding  weekly  meetings  and  will  continue  to  do  so  imtil  it  has  given 
thorough  consideration  to  every  section  of  the  act  providing  for  the 
Thirteenth  and  subseauent  decennial  censuses,  after  which  it  will  for- 
mulate its  recommendations  in  time  for  presentation  at  the  opening 
of  the  next  session  of  Congress. 

In  making  its  plans  for  taking  the  Fourteenth  Census  the  Bureau 
has  invited  and  obtained  the  cooperation  of  outside  statisticians  and 
others  interested  in  census  work.  During  the  week  beginning  August 
20,  1917,  a  series  of  conferences  were  held  between  representatives  of 
the  Census  Bureau  and  a  committee  of  statisticians  of  the  Department 
of  A^culture  in  regard  to  changes  in  the  schedules  used  in  collecting 
agrioiltural  data.  The  representatives  of  the  Census  Bureau,  eight 
in  niunber,  had  been  temporarily  appointed  as  special  agents  for  serv- 
ice in  connection  with  the  revision  of  the  agricultural  schedules.  Of 
these  eight  special  agents,  four  had  been  officials  of  the  division  of 
agriculture,  three  had  been  special  agents  employed  for  expert 
work  in  that  division  during  the  Thirteenth  Decennial  Census  penod, 
and  one  was  the  editor  of  an  agricultural  periodical  in  North  Carolina. 
The  committee  of  the  Department  of  Agriculture  comprised  five 
officials  representing  the  Bureau  of  Crop  Estimates,  the  Office  of 


Markets,  tEe  Office  of  Farm  Management,  the  Office  of  Farm  Horticul 
tural  Investigations,  and  the  Division  of  Animal  Husbandry. 

At  these  conferences  a  most  gratifying  spirit  of  cooperation — much 
greater  than  had  prevailed  in  connection  with  the  preparations  for 
preceding  censuses — was  manifest,  and  the  various  recommendations 
as  to  changes  in  the  agricultural  schedules  were  agreed  upon  by  imani- 
mous  vote.  Some  of  the  changes  contemplated  wiD  have  to  receive 
the  approval  of  Congress  before  they  can  be  embodied  in  the  schedules 
to  be  used  at  the  Fourteenth  Census,  and  recommendations  as  to  the 
desired  legislative  action  will  be  included  in  the  report  of  the  com- 
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mittee  already  referred  to  which  is  considering  proposed  changes  in 
le^slation. 

Tlie  Department  of  Agriculture  is  planning  to  assist  the  Census 
Bureau  by  making  a  test  of  the  tentative  general  schedule  agreed 
upon.  Tnrough  its  field  employees;  a  canvass  of  representative  farms 
throughout  the  country  will  be  made,  the  results  of  which  will  be 
tabulated  by  the  Bureau  of  the  Census.  In  this  way  the  practica- 
bility of  each  of  the  various  items  of  information  called  for  by  the 
schedule  can  be  determined,  and  changes  can  be  made  if  necessary 
in  order  to  adapt  it  properly  to  the  requirements  of  the  Fourteentn 
Census  work. 

In  making  its  preparations  for  the  Fourteenth  Census  inquiries  in 
regard  to  population,  manuf  actures^  and  mines  and  quarries,  as  well 
as  agriculture,  the  Bureau,  having  m  mind  the  increase  in  tJie  com- 
plexity of  the  inquiries  that  has  taken  place  from  census  to  census, 
with  the  result  that  it  has  become  impossible  to  complete  the  work 
within  the  three-year  period  beginning  on  July  1  of  the  year  preceding 
that  in  which  the  enimieration  is  made,  is  fuUy  alive  to  the  necessity 
for  simplifying  them  to  the  greatest  practicable  degree  and  for  rear- 
ranging its  work  so  as  to  make  possible  the  completion  of  the  tabula- 
tions and  the  publication  of  the  main  reports  of  the  Fourteenth  Cen- 
sus by  June  30,  1922,  as  prescribed  by  law.-  But  if  the  Bureau  is  to 
be  successful  in  carrying  out  its  intentions  in  this  respect,  it  will  be 
absolutely  necessary  that  the  needed  legislation  be  enacted  in  the 
near  future  and  that — as  pointed  out  in  the  section  entitled  "Office 
lorce" — an  adequate  amoxmt  be  appropriated  for  preliminary  work. 

VTTAL  STATISTICS. 

Weekly  mortality  reports, — Plans  are  now  being  made  to  issue  weekly 
reports  of  mortality,  which  will  give  within  72  hours  after  the  dose 
01  each  week  the  mortality  rates  lor  about  50  large  cities  in  the  United 
States.  Such  reports  will  quickly  reveal  any  unusual  health  condi- 
tions in  any  of  our  large  cities  and  will  serve  as  an  important  health 
index. 

Mortality  from  tuberculosis.-r-A  monograph  on  mortality  from 
tuberculosis  m  the  registration  area  for  the  calendar  year  1918  will 
be  prepared  and  jpublished.  It  was  originally  intendeNd  to  issue  this 
mono^aph  for  the  year  1916,  but  the  work  was  postponed  in  the 
hope  of  obtaining  more  definite  statements  regarding  the  occupa- 
tions of  decedents.  In  view  of  the  great  mortality  resulting  annutuly 
from  tuberculosis — which  until  recently  exacted  a  heavier  toll  than 
any  other  cause  of  death  and  still  leads  all  others  except  diseases 
of  the  heart  (including  endocarditis) — a  pubUcation  of  this  char- 
acter, showing  the  relationsbip  between  certain  occupations  and  the 
prevalence  of  tuberculosis,  will  be  of  imusual  value  and  interest. 

Color  and  ra^ce  in  relation  to  births  and  mortality. — A  monograph 
on  mortality  by  color  and  race,  with  especial  reference  to  birtn- 
places  of  mothers  of  white  persons,  will  be  prepared  and  published. 
This  monograph  will  measure  the  influence  of  color  and  race  upon 
mortality  rates,  as  revealed  by  the  population  and  mortality  figures 
for  the  calendar  years  1910  and  1920. 

As  the  birth-registration  area  grows  and  the  birth  statistics  pub- 
lished by  the  Census  Bureau  assume  a  greater  national  significance. 
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the  annual  birth-statistics  reports  wiU  be  enlarged  and  tables  will 
be  added  to  show  the  influence  of  race  and  color  upon  birth  rates 
and  upon  rates  of  infant  mortality. 

LEGISLATION  NBBDBD. 

FOUBTEENTH  CENSUS  LEGISLATION. 

As  pointed  out  in  the  subsection  headed  ''Preparations  for 
Fourte(Bnth  Census/'  in  the  section  entitled  "Plans  for  future  work/' 
a  committee  appointed  for  the  purpose  is  at  present  engaged  m 
making  a  careful  -study  of  the  act  providing  for  the  Thirteentti  and 
subseauent  decennial  censuses,  witn  a  view  to  determining  whether 
amenoments  are  needed  to  adapt  it  to  the  requirements  of  the 
Fourteenth  Census  and,  if  so,  the  character  of  such  amendments. 
Not  all  the  committee's  recommendations  have  jet  been  formulated, 
but  they  will  be  ready  in  ample  time  for  submission  to  Congress  in 
December. 

BEOISTBATION  OF  BIBTH8   AND  DEATHS. 

In  the  matter  of  birth  and  death  registration  the  United  States 
has  lagged  far  behind  many  other  countries.  This  is  because  the 
registration  of  vital  data  has  been  left  to  the  action  of  the  individual 
States,  many  of  which  have  failed  to  establish  and  maintain  adequate 
systems  of  recording  births  and  deaths. 

The  practice  of  the  Census  Bureau  is  to  admit  to  the  "birth- 
registration  area''  those  States,  and  to  the  ''death-registration  area" 
tiiose  States  and  those  cities  in  nonregistration  States,  in  which,  as 
the  result  of  tests  conducted  by  the  Bureau,  it  appears  that  the 
r^istration  is  at  least  90  per  cent  complete  and  in  which  the  regis- 
tration laws  are  such  as  to  give  promise  of  a  still  more  nearly  com- 
Slete  registration.  In  only  13  States  and  the  District  of  Colimibia 
oes  the  registration  of  births  comply  with  these  requirements. 
In  six  more  States  tests  are  being  made,  or  soon  will  be  made,  and 
the  records  of  some  of  these  States  are  likely  also  to  be  accepted  in 
the  near  future.  But  throughout  a  large  part  of  the  country 
either  there  is  practically  no  birth  r^istration  at  all  or  the  regis- 
tration is  far  from  complete. 

The  timeliness  of  this  subject  is  obvious  in  view  of  the  registra- 
tion, on  June  5,  1917,  of  all  men  between  the  ages  of  21  and  30, 
indusive,  in  compliance  with  the  terms  of  the  selective  draft  act. 
In  many  cases  when  it  became  necessary  to  establish  the  ages  of 
nien  in  order  to  determine  their  UabUity  to  draft  no  records  except 
the  census  population  schedules  were  available.  Tlie  decenmal 
population  returns  as  to  dates  of  births,  however,  by  no  means 
afford  a  satisfactory  substitute  for  records  made  immediately  or 
within  a  few  days  after  the  occurrence  of  the  births;  moreover,  they 
do  not  cover  the  cases  of  children  who  have  been  bom  and  have 
died  during  the  interval  elapsing  between  two  successive  censuses. 

In  death  registration  the  United  States  has  made  greater  progress 
than  in  birth  r^istration.  Nevertheless,  only  26  States,  46  cities 
in  other  States,  and  the  District  of  Columbia  maintain  mortality 
records  of  sufficient  accuracy  to  justify  the  Census  Bureau  in  accept- 
ing them  as  authoritative.  These  States  and  cities  contain  about 
70  per  cent  of  the  total  population  of  the  country. 
86416*— COM  1917 86 
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It  is  highly  desirable  that  the  birth  and  mortality  records  of  every 
municipality  or  county  should  be  made  reUable,  permanent,  and 
readily  available  for  refer^ce;  and  the  only  way  to  insure  the 
existence  of  this  condition  in  all  locahtieB  throughout  the  country 
is  to  place  the  matter  under  Federal  control. 

Thus  far  the  only  legislative  action  taken  by  the  Federal  Oov- 
emment  toward  the  improvement  of  vital  statistics  is  found  in  a 
joint  resolution  of  Congress,  approved  February  11,  1903,  requesting 
State  authorities  to  cooperate  with  the  Census  Bureau  in  securing 
a  xmif orm  system  of  birth  and  death  rej^tration.  The  Census 
Bureau  itself  has  conducted  a  propaganda  m  the  interest  of  better 
birth  and  death  registration  by  tne  States,  and  has  achieved 
some  success.  In  order,  however^  that  the  United  States  may  have 
complete  birth  and  death  statistics,  comparable  witii  those  of  the 
more  enUghtened  forei^  coimtries,  it  will  be  necessary  either  to 
provide  for  comprehensive  Federal  control  and  supervision  of  birtii 
and  death  registration  or  to  wait  until  the  last  one  of  the  48  States 
shall  enact  and  properly  administer  adequate  laws  for  the  r^istra- 
tion  of  vital  data. 

After  careful  consideration  of  the  subject,  therefore,  I  have  come 
to  the  conclusion,  in  which  I  have  the  support  of  all  my  subordinate 
officials,  that  by  far  the  most  satisfactory  and  effective  means  to 
hasten  the  day  when  the  entire  United  States  shall  have  adequate 
registration  of  births  and  deaths  would  be  afforded  by  placing  the 
matter  entirely  under  Federal  control  and  supervision: 

BlfPLOYMENT  OF  TBMPOBABY  0LEEK8,  STENOOBAPHEBS,  Ain>  MAGHINS 

OPEBATOBS. 

In  view  of  the  facts  that  many  of  the  Census  Bureau's  inquiries 
are  made  at  decennial  or  quinquennial  intervals  and  that  the  amount 
of  work  of  certain  kinds  in  connection  with  its  annual  inquiries  varies 
greatly  from  month  to  month,  it  is  highly  important,  in  the  interest 
of  good  administration,  that  legal  provision  be  iiiade  for  the  needed 
dasticity  in  the  clerical  and  machine-operating  forces.  A  bill  (H.  S. 
2359)  authorizing  the  temporary  employment  of  clerks,  stenogrtr 
phers,  and  machme  operators,  to  be  selected  from  the  registerB  of 
the  CSvil  Service  Commission,  has  been  introduced  in  the  House  of 
Representatives,  and  its  enactment  into  law  is  recomm^idedl 

FIKANOIAL  STATISTICS  OF  STATES. 

Financial  statistics  of  States  are  now  being  collected  annually 
under  authority  of  an  order  issued  by  the  Secretary  of  Commerce. 
Legislative  autnority  for  making  the  inquiry  a  permanent  one  is 
desirable,  however,  and  a  bill  to  provide  such  authority  (H.  R.  2358) 
is  now  before  the  House  of  Representatives.  Its  enactment  into  law 
is  recommended.  The  statistics  in  question  are  of  great  value  to 
State  officials  and  others,  who  are  desirous  that  the  investigation  be 
made  regularly  hereafter. 

TOBACCO  STATISTICS. 

The  law  providing  for  the  collection  of  quarterly  statistics  of  stockB 
of  leaf  tobacco  held  by  manufacturers  and  dealers  requires  that  the 
blanks  be  mailed  10  dajrs  before  the  date  to  which  the  report  relates 
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and  gives  the  persons  reporting  10  days  after  that  date  in  which  to 

Srepare  and  forward  their  returns.  Ine  time  elapsing  between  the 
ate  on  which  the  blanks  are  received  and  that  on  woich  they  are 
filled  out  and  returned  to  the  Census  Bureau — almost  three  weeks  in 
most  cases — is  thus  so  great  that  many  of  them  are  mislaid  or  lost, 
with  the  result  that  the  receipt  of  the  returns  and  consequently  the 
publication  of  the  reports  are  delayed. 

The  law  requires  an  affidavit,  wnich  compels  a  needless  expense  in 
places  where  there  is  no  deputy  collector  oi  internal  revenue,  who  is 
required  to  administer  the  oath  without  chaige.  This  at  times  occa- 
sions delay,  since  some  wait  for  a  visit  from  the  deputy  collector  in 
order  to  save  the  expense  of  making  the  affidavit  before  a  notary 
public  or  other  official. 

It  is  recommended  that  the  law  be  amended  (1)  to  provide  for 
mailing  the  blanks  5  days,  instead  of  10,  before  the  date  to  which 
the  report  relates,  and  to  allow  only  5  days,  instead  of  10,  after  that 
date  in  which  to  prepare  and  forward  the  returns;  and  (2)  to  em- 
power and  require  the  postmaster  or  assistant  postmaster  to  admin- 
ister the  necessary  oath  without  exp^ise. 

OFFICIAL  BEOISTEB. 

I  desire  to  renew  the  recommendations  for  changes  in  the  scope  of 
the  Official  Register  of  the  United  States  which  nave  appeared  in 
the  annual  reports  of  the  Director  of  the  Census  for  the  nscal  years 
1913  to  1916,  inclusive,  and  to  emphasize  the  necessity  for  them. 
These  changes  comprise: 

1.  The  eetabliflhment  of  a  card  directory,  prepared  and  maintained  by  the  Civil 
Service  CommiBsion  from  information  furnished  by  the  executive  departments  and 
bidependent  offices,  showing  the  name  and  status  of  every  person  in  the  Government 
service  except  the  officers  and  enlisted  men  of  the  Army,  Navy,  Marine  Corps,  and 
Coast  Guard.  (Lists  of  officers  of  the  Army,  Navy,  and  Marine  Corps  are  already 
published  annually  in  the  Army  Register  and  Navy  Register,  issued  by  the  War  and 
Navy  Departments,  respectively.) 

2.  The  elimination  from  the  Official  Register  of  detailed  lists  of  all  employees,  by 
name. 

3.  The  publication  annually  by  the  Bureau  of  the  Census  of  an  Official  Register 
containing— 

(a)  A  list  of  all  employees  of  the  Government  (except  officers  and  enlisted  men  in 
the  Army,  Navy,  Marine  Corps,  and  Coast  Guard)  whose  duties  are  of  an  executive, 
sapervisory,  technical,  or  professional  character  and  whose  compensation  is  $2,000 
or  more  per  annum. 

(h)  Statistics  relating  to  the  Government  service,  to  be  prepared  from  the  Civil 
Service  Commission's  card  directory. 

The  Official  Register  is  published  bienniaDy.  The  law  directing 
its  compilation  provides  that  the  information  concerning  each  em- 
ployee in  the  Government  service  shall  be  as  of  July  1.  £i  order  to 
make  the  register  as  useful  as  possible,  this  law,  during  the  period  in 
which  the  register  has  be^i  compiled  by  the  Bureau  of  the  Census, 
has  been  disregarded  to  the  extent  that  all  important  changes  after 
that  date  to  the  time  of  going  to  press  have  been  included,  so  far  as 

Eracticable;  but  as  the  raster  can  not  be  issued  until  more  than 
ve  months  after  the  date  to  which  the  information  is  supposed  to 
rrfer,  it  is,  in  its  present  form,  even  under  normal  conditions,  a  very 
unsatisfactory  and  incomplete  publication.  The  conditions  of  the 
past  year  have  emphasized  the  necessity  for  making  the  recommended 
changes  in  the  method  of  publishing  the  renter.  Important  serv- 
ices 01  the  Qovemment  have  been  oiganized  smce  July  1,  and  although 
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they  have  been  included  there  have  been  many  changes  in  their  per- 
sonnel which  it  has  been  impossible  to  record,  despite  the  fact  that 
every  e£Fort  has  been  made  to  do  so. 

If  the  material  in  the  roister  were  confined,  as  has  been  recom- 
mended, to  apresentation  of  the  organization  oi  each  of  the  bureaus 
and  independent  offices,  with  a  fml  list  of  the  administratiye  and 
supervisory  officials,  together  with  tables  showing,  so  far  as  practi- 
caole,  tiie  numbers  of  employees  in  the  various  ^ttdes  and  classes, 
it  woidd  convey  all  the  information  concerning  Government  depart- 
ments and  personnel  which  shoidd  be  of  genersu  interest.  The  adop- 
tion of  the  plan  outlined  above  would  also  result  in  a  very  considerable 
reduction  in  the  expense  of  preparing  the  Official  Roister  and  at  the 
same  time  woidd  provide  for  a  complete  and  up-to-date  record  of  the 
entire  personnel  of  the  Grovemment  in  one  central  office  (the  Civil 
Service  Commission),  in  such  form  that  the  Ceoisus  Bureau  would  be 
able,  by  the  aid  of  its  tabulating^  machinery,  quickly  and  accurately 
to  compile  statistics  relating  to  Federal  employees  when  called  upon 
to  do  so  by  the  President  or  by  Congress. 

A  bill  (H.  R.  2354)  embodying  the  desired  changes  in  the  scope 
of  the  Official  Register  is  now  before  the  House  of  KepresentativeB, 
and  its  enactment  into  law  is'strongly  ui^ed. 

FOBEST  PBODUOTS. 

In  my  last  two  reports  I  recommended  the  enactment  of  legislation 
providi^  for  the  annual  collection  of  statistics  of  forest  products. 
A  bill  (H.  R.  2357)  containing  a  provision  of  this  character  is  now 
before  the  House  of  Representatives.  Statistics  of  forest  products 
are  of  more  than  ordinary  importance  at  this  time  and  should  be 
collected  and  published  regularly. 

EXFBB88  BUSINESS. 

I  renew  the  recommendation  contained  in  my  last  two  annual 
reports  for  the  repeal  of  the  requirement  of  a  decennial  collection  of 
statistics  relating  to  the  business  of  express  companies,  now  con- 
tained in  the  act  of  June  7,  1906.  It  would  be  an  imnecessary 
duplication  of  work  for  the  Census  Bureau  to  make  decennial  collec- 
tions of  these  statistics,  in  view  of  the  fact  that  annual  statistics  of 
the  same  character  are  collected  and  published  by  tiie  Interstate 
Commerce  Conmiission. 

A  bill  (H.  R.  2353)  providing  for  the  repeal  of  the  requirement  of 
law  in  question  has  been  introduced  in  the  House  of  Representatives. 

WEIGHT  OF  CENSUS  MAIL  MATTEB. 

It  is  important  that  suitable  provision  be  made  for  the  transpor- 
tation by  mail,  both  to  and  from  Washington,  of  the  Bureau's  sup- 
plies used  in  connection  with  census  inqmries,  regardless  of  the  size 
and  weight  of  the  boxes  in  which  they  are  packed.  Although  the 
Bureau's  needs  in  this  regard  are  very  much  greater  during  adecen- 
nial  census  than  at  other  times,  it  is,  nevertheless,  importfuit  that  it 
be  authorized  at  all  times  to  have  its  mail  transported  in  boxes  of 
suitable  and  convenient  size*  To  this  end,  the  enactment  of  H.  B. 
4449  is  recommended. 
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I  also  renew  the  recommendation  contained  in  my  last  two  reports 
to  the  effect  that  express,  rather  than  implied,  authority  he  ^yen 
the  Director  of  the  Census  to  prepare  special  statistical  compilations, 
as  well  as  to  furnish  transcripts  of  tahles  and  other  records,  for  State 
and  local  officials  and  for  pnvate  concerns  and  individuals,  and  that 
the  provision  of  law  conierrinjg  this  authority  be  so  drawn  as  to 
make  the  amounts  received  tor  work  of  this  character  actually 
serviceable  to  the  Bureau  instead  of  only  nominally  so  as  at  present. 
The  authority  under  which  the  Bureau  now  performs  this  work  is 
found  in  section  32  of  the  Thirteenth  Census  act.  A  biU  (H.  R.  2360) 
conferring  upon  the  Director  of  the  Census  the  desired  authority  has 
been  introduced  in  the  House  of  Representatives. 

OFFICE  ROOM  AND  STORAGE  SPACE. 

Less  than  two  years  will  now  elapse  before  the  beginning  of  the 
Fourteenth  Census  period  (July  1,  1919),  and  it  is  imperative  that 
early  consideration  be  given  to  the  matter  of  providing  suitable  office 
accommodations  for  t£e  Bureau  during  that  period,  as  well  as  ade- 
quate permanent  storage  space  for  its  records. 

During  the  Thirteenfli  Census  period  (1909-1912)  the  greater  part 
of  the  Census  Bureau's  force  occupied  two  adjoining  buildmgs  and  the 
remainder  was  housed  in  two  other  buildings,  one  m  which  was  nearly 
a  mile  from  the  main  office.  The  total  floor  space  occupied  by  the 
Bureau  in  these  four  buildings  amounted  to  nearly  200,000  square 
feet,  and  the  total  annual  rental  was  $40,000  (no  rental  being  chained 
for  the  8,700  square  feet  of  floor  space  occupied  in  the  Maltby  Bund- 
ing). The  total  floor  space,  exclusive  of  nails,  toilet  rooms,  etc., 
occupied  by  the  Census  Bureau  in  the  Commerce  Buildinjg  on  June 
30,  1917,  was  approximately  74,000  square  feet,  of  which  about  8,000 
square  feet  represented  storage  space. 

In  view  of  the  fact  that  the  bureau  during  the  next  decennial 
census  will  have  a  force  about  seven  times  as  large  as  at  present  and 
will  need  about  275,000  square  feet  of  space,  including  storage,  the 
impossibility  of  accommodating  it  in  the  Commerce  Bmlding  during 
that  period  is  apparent.  It  would  be  unfortunate  and  expensive  to 
have  the  force  split  up  into  four  separate  elements,  as  it  was  at 
the  last  census.  It  is  recommended,  therefore,  that  arrangements  be 
made  for  the  provision  of  a  building  suitable  for  the  accommodation  of 
the  addition^  force  of  the  Census  Bureau  during  a  decennial  census 
period. 

The  urgency  of  this  matter  can  not  be  too  strongly  emphasized. 

In  reference  to  storage  space,  the  following  excerpt  from  my  last 
report  appUes  with  equal  force  to  present  conditions: 
The  matter  of  storage  space  for  the  Bureau's  old  records  is  steadily  hecoming  more 


serious.    These  rectos  consist  in  large  part  of  population,  agricultural,  and  manu- 

'    '     the 
population  schedules  constitute  substantial , 
of  the  United  States  at  decennial  intervals  from'  1790  *to  1910.    These  schedules— 


factures  schedules— that  is,  the  returns  made  bv  tne  enumerators — of  past  censuses. 
The  population  schedules  constitute  substantially  complete  lists  of  the  inhabitants 


which  show  not  only  names  and  addresses  but  various  other  items  of  information,  such 
as  sex.  age,  marital  condition,  etc. — are  thus  of  great  value  to  genealogists,  appli- 
cants for  pensions  or  increases  of  pensions,  litigants  in  connection  with  the  settlement 
of  estates,  and  others;  and  their  destruction  would  mean  irreparable  loss.  At  present 
these  schedules  are  stored  in  four  places— the  eighth  floor  of  the  Commerce  Biulding: 
the  fireproof  vault  in  the  basement;  a  portion  of  the  basement  outside  the  vault*  and 
the  old  Armory  Building  at  the  comer  of  Fifteenth  and  £  Streets  NW. 
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One  end  of  the  vault  is  next  to  the  boiler  room,  and  all  the  steam  pipes  for  one 
of  the  building  pass  through  it.    For  this  reason  the  temperature— altnough  the  i 


I  for  one  side 
_  >  win- 
dows are  left  open  and  the^steam  kept  shut  off  from  the  radiators— can  not  be  brought 
below  90^  F.  wnile  the  heating  plant  is  in  operation.  It  is,  therefore,  almost  impossible 
for  a  clerk  to  work  in  the  vault,  and  particularly  in  the  end  next  to' the  boil^  room, 
for  more  than  a  few  minutes  at  a  time;  and  the  records  are  rapidly  deterioratiiig 
because  of  the  heat. 

The  old  Armory  Building  is  xinlighted  and  is  exceedingly  damp 
and  moldy.  The  roof  and  walls  were  formerly  in  a  leaky  condition, 
with  •the  result  that  some  of  the  records  stored  there  were  so  badly 
inmriKl  hy  the  rain  that  portions  of  them  were  obUterated. 

It  is  highly  important  that  prompt  steps  be  taken  to  remedy  the 
conditions  above  set  forth. 

APPROPRUTIONS  AND  EZPBNDITURBS. 
FINANCIAL  STATEMENT,   FISCAL  TEAS  1917. 

The  following  financial  statement  covers  the  operations  of  the  Cen- 
sus Bureau  during  the  fiscal  year  ended  June  30,  1917: 

Administrative: 

Salaries  for  administrative  places 185,070.00 

Salaries  for  division  of  correspondence  and  mail 11,198.63 

Salaries  for  labor  force ^ 4,227.06 

Contingent  expenses  a 16,366.62 


ICachine  shop: 

Salaries 17,496.67 

Materials,  supplies,  etc 7,402.77 

Division  of  revision  and  results: 

Supervision 6,790.74 

PubUcations 3,780.05 

Dependent,  defective,  and  delinquent  classes 12,500.91 

Offldal  Register  of  the  United  States 80.84 

Negroesinthe  United  States 11,382.78 

Directory  of  institutions 720.08 

Executive  civil  service 7,181.27 

Editorial  and  result  work 23.34 

Miscellaneous 4,728.34 

Division  of  population: 

Supervision 8,922.15 

Occupations 30,068.41 

Marrutge  and  divoroe 1,034.25 

ReUgious  bodies 66,808.44 

Preparation  for  Fourteenth  Census 2,087.78 

Miscellaneous 688.43 


107,471.90 


Division  of  manuliactures: 

Supervision 7,879.57 

Qiunquennial  census  of  manuliactures 173,969.24 

Cotton  statistics 1 250,036.36 

Tobacco  statistics 11,303.23 

Transportation  by  water 97,502.66 

Electrical  industries 237.68 

Shipbuilding 303.34 

Edibleoils 100.70 

Division  of  vital  statistics: 

Supervision 7,160.75 

Mortality  statistics 110,700.46 

Birth  statistics 38,012.06 

Life  tables 2,253.07 

Occupational  mortality 705.01 

Division  of  statistics  of  dtles: 

Supervision 7,076.13 

Financial  and  general  statistics 82,004.83 

State  statistics 18,068.01 

Oeograpber's  division:  Salaries 

SpedaTpopulation  census 

Salaries  of  employees  detailed  to  Department  of  Com  men  e 

Printing  and  binding  (I 

War  Dmrtment  work  (registration) 

Liberty  Loan  work * 


47,207.» 


00,500.46 


550,512.87 


158,842.14 


100,039.87 

30,038.61 

860.81 

1,40L50 

115,07LSS 

2,e7L7a 

2,720.87 


Grand  total 1,213,086.58 

a  Paid  from  appropriation  for  Department  of  Commerce;  no  separate  appropriation  for  Bureau  of  the 
Ceosus. 
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TiUe  of  wpptoprlatioiL 


Approprla- 
tton. 


B3q>eiiditur«a 

doHiig  flfloal 

year. 


Salaries,  Bmrna  of  the  Oeoras,  1917 

CoUeotlngstatiatlos,  Boreaa  of  theOcoaos,  1917 

TabolatinE  maohfaaB,  Bnraan  of  tfaa  Ganaoa,  1917 

Contlngeat  azpensas,  Departmant  of  Commaroa,  1917  • 
Printing  and  Dindiog* 

Total 


$073,460.00 

612,000.00 

25,000.00 

10,366.02 

116,971.86 


9068,243.94 

397,650.18 

24,899.44 

10,306.62 

116,971.36 


1,842,790.97 


1,213,080.63 


•  Paid  from  appropriation  for  Dqwrtmant  of  Commeroa;  no  separata  ^^^rpp^'^tion  for  Borean  of  .the 
Csnsos. 

APPBOFBIATIONS,  FISCAL  TEAB  1918. 

The  Census  Bureau's  appropriations  for  the  fiscal  year  1918 
amounted  to  $1,383,460.  The  amount  appropriated  for  salaries  was 
increased  from  $673,460  to  $676,460,  the  change  being  due  to  the 
creation  of  a  new  position  of  chief  statistician  at  $3,000  per  annum. 

The  appropriation  for  collecting  statistics  was  increased  from 
$512,000  to  $647,000.  This  change  is  accounted  for  mainly  by  tbe 
inclusion  in  the  current  appropriation  of  an  item  for  the  electrical- 
industries  inquiry,  no  similar  item  having  been  contained  in  the 
appropriation  for  the  preceding  year,  and  by  increases  in  the  items 
for  the  marriage  and  divorce  inquiry  and  for  collection  of  birth 
statistics. 

The  appropriation  for  experimental  work  in  developing,  improving, 
constructing,  and  repairing  tabulating  machines  was  increased  from 
$25,000  to  $60,000.  Of  this  amount,  $30,000  will  be  used  to  provide 
for  new  construction,  rebuilding,  and  overhauling  of  the  types  of 
tabulating  machinery  now  in  use  by  the  Census  Bureau,  in  prepara- 
tion for  the  work  of  tine  Fourteenth  Census ;  and  the  remaining  $30,000 
has  been  set  aside  for  use  in  the  development  of  an  integrating 
counter. 

Respectfully, 

Sam.  L.  Rogebs, 
Director  of  the  Census. 

To  Hon.  William  C.  Redfield, 

Secretary  of  Commerce. 
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OF  THB 

COMMISSIONER  OF  FISHERIES. 


Depabtment  of  Commeboe, 

Bureau  op  Fisheries, 

Washington,  October  4,  1917. 
Snt:  There  is  submitted  herewith  a  report  covering  in  outline  the 
operations  and  activities  of  the  Bureau  of  Fisheries  during  the  fiscal 
year  ended  June  30,  1917. 

GENERAL  ADIQNISTRATIVB  CONSIDBRATIONS. 

The  past  fiscal  year  may  properly  be  regarded  as  the  most  im- 
portant and  successful  in  the  recent  history  of  the  Bureau.  The 
service  was  better  equipped  than  ever  before  in  both  material  facili- 
ties and  personnel;  it  received  liberal  financial  support  from  Congress 
and  generous  criticism  and  appreciation  from  the  public;  it  was 
enab^d  to  extend  and  expand  its  activities  so  as  to  serve  in  a  most 
acceptable  maimer  a  large  usefulness  to  the  fishing  industry  and  the 
country  at  large;  it  was  privileged  to  make  special  adaptation  of  its 
investigational  and  technical  operations  to  meet  the  great  national 
emergency;  and  at  the  beginning  of  the  current  fiscal  year  its  outlook 
for  continued  and  increased  usefulness  in  all-  lines  of  activity  was 
most  promising. 

The  Bureau's  administrative  staff  at  headquarters  at  the  beginning 
of  the  fiscal  year  consisted  of  H.  F.  Moore,  Deputy  Commissioner; 
Irving  H.  Dunlap,  assistant  in  charge  of  office*  Henry  O'MaMey, 
assistant  in  charge  of  fish  culture;  Kobert  E.  Coker,  assistant  m 
charge  of  inquiry  respecting  food  fishes  and  the  fishing  grounds; 
Alvin  B.  Alexander,  assistant  in  charge  of  statistics  and  methods 
of  fisheries;  and  Ward  T.  Bower,  chief  agent  of  the  Alaska  service. 
On  October  31,  1916,  the  death  of  Mr.  Alexander  deprived  the 
Bureau  of  an  able  and  loyal  employee,  who  had  been  in  the  service 
since  1887  and  chief  of  division  since  1903.  He  was  succeeded  by 
Lewis  Radcliffe,  who  has  been  in  the  Bureau  since  1907,  serving  for 
two  years  as  director  of  the  biological  laboratory  at  Beaufort,  N.  C, 
and  later  as  assistant  in  the  division  of  scientific  inquiry.  To  each 
of  the  foregoing  and  to  the  rank  and  file  throughout  the  country 
the  Commissioner  extends  his  appreciative  thanks  and  commends 
them  to  the  Secretary  for  efficient  and  faithful  service  that  has 
made  the  year  exceptionally  fruitful. 
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The  appropriations  for  the  Bureau,  of  Fisheries  for  the  fiscal  year 
1917  aggregated  $1444,850|  as  follows: 

Salaries $427,350 

Miscellaneous  expenses: 

Administaration 10, 000 

Propagation  of  food  fishes 360, 000 

Maintenance  of  vessels 80, 000 

Inquiry  respecting  food  fishes 42, 000 

Statistical  inquiry 7,500 

Protecting  sponge  fisheries 3, 000 

Protecting  seal  and  salmon  fisheries  of  Alaska 75, 000 

Investigating  dama^  to  fishes 25, 000 

Completion  of  and  improvements  at  stations: 

Gloucester,  Mass 3, 000 

Duluth,  Minn 2,000 

Key  West,  Fla 25,000 

Lobster-rearing  plant 5, 000 

Two  steel  distribution  cars 40,000 

Two  motor  boats,  Alaska  service 10,000 

Buildings  and  improvements,  Pribilof  Islands,  Alaska 20, 000 

Repairs,  steamer  Albatross  (deficiency) 10, 000 

A  detailed  report  of  the  expenditures  under  each  of  these  appro- 
priations will  be  submitted  in  accordance  with  law. 

THE  COMMERCIAL  FISHERIES. 
OUTLINE  OP  ACTIVITIES. 

The  activities  of  the  Bureau  in  relation  to  the  commercial  fisheries, 
over  which  it  should  be  understood  the  Grovemment  exercises  no 
jurisdiction  or  supervision  except  in  Alaska,  have  included  the  fol- 
lowing subjects  during  the  fiscal  year  1917:  Canvass  of  the  entire 
fishing  industry  of  the  racific  Stat^;  canvass  of  the  shrimp  industry 
of  the  South  Atlantic  and  Gulf  States -collection  of  detailed  statistics 
of  the  vessel  fisheries  centering  at  Boston  and  Gloucester,  Mass., 
Portland,  Me.,  and  Seattle,  Wash.^  and  the  publication  of  this  in- 
formation for  the  use  of  the  trade  m  monthly  and  annual  one-sheet 
bulletins:  practical  studies  of  the  methods  of  preparing  fishery  prod- 
ucts for  food,  fertilizer,  and  other  purposes;  prosecution  of  an  active 
campaign  for  the  more  extensive  production,  distribution,  and 
utilization  of  fish  for  food,  particularly  certain  species  that  have 
heretofore  entered  into  the  food  supply  only  to  a  limited  extent; 
demonstrations  and  investigations  adcfressed  to  the  proper  and  more 
complete  utilization  of  waste  products  of  the  fishenes;  practical  as- 
sistance to  the  fishermen  through  demonstration  of  new  or  improved 
methods  of  handling  and  preparing  their  catch;  aid  in  establishing 
and  promoting  a  hydroid  nshenr  in  United  States  waters;  investiga- 
tions of  new  aquatic  sources  of^  leather,  and  conduct  of  active  work 
in  the  interests  of  fishermen  and  tanners  looking  to  the  use  of  skins 
of  various  fishes  and  other  water  animals  in  manufacturing  leather; 
and  the  dissemination  among  fishermen  and  fish  packers  of  a  very 
large  amount  of  descriptive  matter  on  the  preservation  and  utih- 
zation  of  fishery  products. 

SHRIMP  INDUSTRY  OF  THE  SOUTH  ATLANTIC  AND  GULP  STATES. 

One  of  the  most  important  fisheries  of  the  South  Atiantic  and  Gulf 
States  is  that  for  shrimp.  The  Bureau  has  recently  completed  a 
canvass  of  this  industry  lor  1916,  which  reveals  a  surprising  growth 
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as  compared  with  previous  canvasses.  The  aggregate  catch  in  that 
year  was  43,942,105  pounds  with  a  yalue  of  $758,620,  an  increase 
of  136.7  per  cent  in  quantity  and  72.9  per  cent  in  value  over  the  last 
canvass,  that  of  the  Bureau  of  the  Census  for  1908.  Louisiana  still  re- 
mains the  center  of  the  industry,  over  41  per  cent  of  the  entire  catch, 
or  18,160,586  pounds,  bein^  accredited  to  it;  Florida  is  second  with 
11,549,175  pounds;  Mississippi  third  with  8,899,350  pounds;  and 
Georgia  foiu*th  with  4,261,480  pounds.  The  remaining  States  of 
North  Carolina,  Texas,  South  Carolina,  and  Alabama  ranking  in  the 
order  named,  produced  less  than  2.5  per  cent  of  the  entire  catch. 

The  number  of  persons  engaged  in  tne  industry  was  9.235,  of  whom 
3,645  were  fishermen,  89  on  transporting  vessels,  ana  5,501  in  the 
shore  industries.  The  investment  m  boats,  fishing  apparatus,  shore 
and  accessory  property,  and  cash  capital  aggre^ted  $2,484,625,  and 
the  wages  paid  in  the  canning  and  drying  industries  amounted  to 
$246,775.  The  cost  of  cans,  ps^er  linings,  labels,  and  cases  for 
canned  shrimp  was  $331,162.  The  wholesale  trade  in  raw,  dry- 
cooked,  and  pickled  shrimp  totaled  5,780,090  pounds,  valued  at 
$430,123. 

Three  marine  species  of  shrimp  are  taken  for  commercial  purposes. 
Of  these  the  most  important  and  abundant  form  is  Penaeus  setiferus, 
which  occurs  throu^nout  the  range  of  the  fishery  from  Beaufort, 
N.  C,  to  Corpus  Chnsti,  Tex.  The  closely  related  species  P,  IrasUi- 
ends  is  much  less  abimdant  and  may  be  distinguished  from  the  other 
by  the  character  of  the  groove  along  each  side  of  the  rostrum  which 
extends  nearly  to  tiie  posterior  margin  of  the  carapace,  while  in 
P.  setiferus  this  groove  extends  less  than  halfway  back.  As  the  fish- 
ermen do  not  recognize  these  differences,  an  estimate  of  the  relative 
importance  of  P.  brasUieTisis  is  difficult.  The  third  species,  Xipho- 
peneus  Tcroyeri,  commonly  known  to  the  fishermen  as  sear-bobs  or 
^'seven-beards,"  is  considerably  smaller,  differs  in  color  and  general 
appearance,  and  has  a  rostrum  as  long  as  or  longer  than  the  carapace 
instead  of  shorter,  as  in  the  spedes  mPeTiseus.  It  is  taken  commer- 
cially only  on  the  Louisiana  coast,  where  it  is  used  solely  for  drying 
when  the  lai^er  species  are  unobtainable. 

On  the  Atlantic  coast  the  bulk  of  the  shrimp  are  taken  with  otter 
trawls  and  on  the  Gulf  coast  with  haul  seines,  except  in  Texas  where 
cast  nets  are  used  almost  exclusively.  At  Apalachicola,  Fla.,  and 
Biloxi,  Miss.,  the  otter  trawl  has  recentiy  been  introduced  and  is 
expected  to  play  an  increasingly  important  part  in  the  shrimp  fishery 
of  the  Gulf  coast.  In  the  trawl  fishery,  motor  boats  with  crews  of 
one  to  three  men  are  employed.  In  the  Mississippi  haid-seine  fishery, 
sful  schooners  about  40  feet  in  length  serve  to  carry  the  fishermen  to 
the  fishing  grounds,  25  to  80  miles  distant,  and  the  catch  to  the 
factory.  In  operating  the  seine  a  motor  boat  and  a  rowboat  are  used. 
Tlie  seines  range  from  175  to  250  fathoms  in  length  and  11  to  18  feet 
in  deptib  and  are  operated  by  crews  of  6  men.  In  Louisiana,  the 
fishermen  establish  camps  near  the  fishing  grounds,  the  latter  being 
visited  in  open  motor  boats.  The  haul  seines  employed  in  this  State 
average  about  300  fathoms  in  length.  Gasohne  luggers  make  fre- 
quent trips  to  the  fishing  groimds  U>  transport  the  catch  to  the  can- 
ning factories,  most  of  which  are  located  in  New  Orleans. 

Tae  irregularity  of  the  movements  of  the  shrimps  makes  it  difficult 
to  define  the  seasons  of  abimdance  in  the  various  waters.    In  generali 
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the  season  in  North  Carohna  is  Au^t  to  November;  in  South 
Carolina  July  to  November;  in  Georgia  and  east  Florida  the  year 
round,  with  uregular  slack  periods;  in  west  Florida  October  to  July; 
in  Mississippi  March,  April,  and  July  to  December;  in  Louisiana 
February  to  May  and  Juljr  to  November;  in  Galveston  Bay,  Tex., 
March  to  November;  and  in  Corpus  Christi  Bay,  Tex.,  throughout 
the  year  witii  longer  or  shorter  periods  of  slackness.  The  intro- 
duction of  the  otter  trawl  in  Mississippi  may  lengthen  the  season  in 
tJiat  State. 

In  1916.  448,443  cases  of  canned  shrimp,  with  a  value  of  $1,436,851 
were  produced.  The  principal  canning  center  is  Biloxi,  Miss.,  at 
which  place  not  less  than  13  plants  are  operated.  New  Orleans  is 
second  in  importance.  Shrimp  were  also  canned  at  Houma,  La.; 
Lakeshore,  Bay  St.  Louis,  Pass  Christian,  and  Ocean  Springs,  Miss. ; 
Apalachicola,  Femandina,  and  Nassauville,  Ma. ;  Valona  and  Bruns- 
•wick,  Ga. ;  and  Soutiiport,  N.  C. 

The  canning  operations  are  auite  simple.  The  meat  is  separated 
by  hand  from  the  heads  and  shells,  thoroughly  washed  in  fresh  water, 
and  cooked  in  wooden  tanks  for  5  to  10  minutes  in  boiUng  water  to 
which  sufficient  salt  for  seasoning  has  been  added.  The  meat  is  then 
spread  on  wire-meshed  trays  to  cool  and  is  then  packed  in  the  cans 
by  hand.  The  cans  are  of  two  sizes,  bedding  about  4  and  8  ounces  of 
meat,  respectively.  For  the  dry  pack,  the  cans  are  lined  with  parch- 
ment paper  cut  to  size  bv  the  dealer  supplying  it.  The  paper  pre- 
vents the  discoloration  which  results  when  the  meat  is  in  direct  con- 
tact with  the  tin.  In  the  wet  pack  most  operators  have  abandoned 
the  use  of  the  lining  without  unfavorable  results.  For  this  pack  the 
cans  are  filled  with  brine.  After  capping,  the  cans  are  processed  in 
steam-tiffht  retorts  at  240°  F.,  the  smaller  cans  for  8  to  10  minutes 
and  the  larger  cans  for  12  to  14  minutes;  the  dry-pack  cans  for  60  to 
70  minutes. 

The  drying  of  shrimp  is  an  important  industry  in  Louisiana,  fully 
half  the  eaten  being  preserved  in  this  manner.  Most  of  the  diving 
is  done  along  the  shores  of  Barataria  and  TimbaUer  Bays.  Without 
removing  heads  or  shells,  the  shrimp  are  boiled  for  about  30  minutes 
in  lai^e  kettles  of  water  to  which  salt  has  been  added  in  the  propor- 
tion of  10  to  20  <][uart8,  depending  on  weather  conditions,  for  each 
900  pounds  of  shnmps.  They  are  then  spread  on  large  wooden  dry- 
ing platforms  at  a  depth  not  to  exceed  2  to  3  inches  and  dried  in  tne 
sun,  being  turned  over  every  20  or  30  minutes.  Under  favorable 
weather  conditions,  the  drying  is  completed  in  1  or  2  days.  Hie 
shrimp  are  then  pushed  into  circular  piles  and  the  meat  threshed  out 
by  workmen  walking  round  and  round  over  them.  This  primitive 
method  of  freeing  meat  from  heads  and  shells  is  termed  ''dancing  the 
shrimp."     The  meat  is  then  separated  from  the  shells  bv  sifting  and 

Backed  in  barrels  for  shipment.  The  product  is  sold  for  food  inCuba, 
entral  and  South  America,  and  in  a  number  of  large  cities  in  the 
United  States.  The  heads  and  shells  which  have  been  more  or  less 
pulverized  into  a  meal  or  bran  by  the  dancing  process  axe  sacked  and 
sold  for  fertilizer.  In  1916,  this  industry  yielded  1,368^346  pounds 
of  dried  shrimp,  valued  at  $183,144  and  684  tons  of  fertiUzer  valued 
at  $12,067.  Statistics  of  the  industry  in  detail  are  given  in  the 
following  table: 
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NEW  ENGLAND  VESSEL  FISHERIES. 

Statistics  of  the  vessel  iBsheries  centering  at  Boston  and  Gloucester, 
Mass.,  and  Portland,  Me.,  have  been  collected  during  the  year  by  the 
local  agents  and  published  promptly  in  monthly  bulletins  showing, 
by  species  and  fisning  grounds,  tne  quantities  and  values  of  fishery 
products  landed  bv  American  fishing  vessels  at  these  ports.  Two 
annual  bulletins  also  have  been  issued,  one  showing  tne  catch  by 
months  and  the  other  by  fishing  grounds. 

The  fleet  landing  fishery  products  at  these  ports  in  1916  included 
612  sail,  steam,  and  gasolme  screw  vessels.  These  vessels  landed  at 
Boston  3,089  trips,  aggregating  98,331,038  pounds  of  fish,  valued  at 
$3,702,365;  at  Gloucester  2,864  trips,  aggregating  66,680,548  pounds, 

'      '  '  Port'      ■ 


valued  at  $2,159,894;  and  at  Portland  2,992  trip,  ag 
20,812,839  pounds,  valued  at  $521,647.  The  total  for  the'^three 
ports  amounted  to  8,945  trips,  aggregating  185,824,425  pounds  of 
fresh  and  salted  fish,  having  a  value  to  the  fishermen  of  $6,383,906. 
No  comparison  with  previous  returns  can  be  made  for  Portland,  as 
this  is  the  first  year  the  products  landed  at  that  port  have  been  in- 
cluded in  these  statistics.  At  Boston  and  Gloucester,  as  compared 
with  the  previous  year,  there  was  a  decrease  of  1,291  trips  and  of 
6,584,142  pounds  in  the  quantity,  but  an  increase  of  $1,124,342  in 
the  value  of  the  fish  landed.  The  catch  of  cod  decreased  4,489,950 
pounds,  haddock  2,684,498  pounds,  hake  4,258,410  pounds,  cusk 
1,085,389  pounds,  haUbut  947,234  pounds,  and  swordfish  483,345 
pounds,  but  all  of  these  species  increased  in  value  except  hake,  which 
decUned  about  1  per  cent.  The  mackerel  catch  increased  4,225,945 
pounds,  or  38.70  per  cent  in  quantity,  and  $396,331,  or  64.54  per  cent 
m  value.  There  was  also  considerable  increase  in  the  quantity  and 
value  of  herring,  pollock,  and  miscellaneous  products.  The  catch 
of  Newfoundland  nerring  decreased  26,715  pounds,  or  less  than  1 
per  cent,  in  quantity,  but  increased  $70,275,  or  27.48  per  cent,  in 
value.  The  catch  of  tilefish  landed  at  Boston  during  the  year 
amounted  to  873,142  pounds^  having  a  value  of  $24,295. 

The  following  tables  present  in  detail,  by  fishing  grounds  and  by 
months,  the  products  of  the  vessel  fisheries  of  Boston  and  Gloucester, 
Mass.,  and  Portland,  Me.,  for  the  calendar  year  1916.  The  weights 
of  fresh  and  salted  fish  given  in  these  statistics  represent  the  fish  as 
landed  from  the  vessels,  and  the  values  are  those  received  by  the 
fishermen.  The  grades,  or  sizes,  given  for  certain  species  are  those 
recognized  in  the  trade. 
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REPORTS  OP   THE  DEPARTMENT  OF  COMMERCE. 


The  principal  source  of  supply  for  the  large  quantities  of  fish  landed 
by  American  fishing  vessels  at  Boston  and  Gloucester,  Mass.,  and 
Portland,  Me.,  is  the  fishing  grounds  lying  off  the  coast  of  the  United 
States.  In  the  calendar  year  1916,  72.10  per  cent  of  the  quantity  and 
72.96  per  cent  of  the  value  of  the  catch  landed  by  the  American  filshing 
fleet  at  these  three  ports  were  taken  from  these  grounds.  Of  the 
remainder,  9.06  per  cent  of  the  quantity  and  9.34  per  cent  of  the  value 
were  taken  from  fishing  banks  off  the  coast  of  Newfoundland,  18.80 
per  cent  of  the  quantitjr  and  17.61  per  cent  of  the  value  from  grounds 
off  the  Canadian  Provinces,  and  less  than  1  per  cent  of  both  the 
quantity  and  value  from  the  coast  of  Labrador.  Herring  from  New- 
foundland constituted  6.06  per  cent  of  the  quantity  and  5.10  per  cent 
of  the  value  of  the  fishery  products  landed  at  these  ports  during  the 
vear.  The  herring  were  taken  on  the  treaty  coasts  of  Newfoundland, 
but  cod  and  other  species  from  that  region  were  obtained  chiefly  from 
fishing  banks  on  the  high  seas.  All  fish  caught  by  American  fishing 
vesseE  off  the  Canadian  Provinces  were  from  offshore  fishing  grounds. 
The  catch  for  each  of  these  regions  is  given  in  detail  in  the  following 
table: 

Quantity  and  Value  op  Fish  Landed  by  American  Fishing  Vessels  at  Boston 
AND  Gloucester,  Mass.,  and  Portland,  Me.,  in  1916,  from  Grounds  off  the 
Coast  of  the  United  States,  Newfoundland,  and  Canadian  Provinces. 


Species. 

United  States. 

Newfoundland.* 

Canadian  Provinces. 

Total. 

Cod: 

Fresh 

Salted 

Haddock: 

Freeh 

Salted 

Hake: 

Fresh 

Salted 

Pollock: 

Fresh 

Salted 

Cusk: 

Fresh 

Salted 

HaUbat: 

Fresh 

Salted 

Mackerel: 

Fresh 

Pounds. 
22,358,873 
603,249 

49,843,838 
19,jt29 

10,520,206 
5;356 

15, 125, 113 
57,295 

4,428,815 
26,349 

896,724 
315 

9,740,800 
4,433,718 

7,360,705 

Value. 

$869,105 

29,724 

1.488,572 
668 

287,772 
130 

874,361 
1,133 

92,539 
878 

117,509 
26 

579,076 
377,848 

66,641 

Pounds. 

3,021,449 

105,265 
110,639 

265,974 
64,290 

6,350 
17,840 

51,765 
7,545 

1,084,749 
661649 

Value. 
121,114 
129,726 

1,504 
2)534 

4,403 
1,349 

73 
888 

860 
175 

107,110 
6,212 

Pounds. 
12,806,544 
4,004,775 

10,422,393 
63,828 

2,242,911 
73,562 

372,024 
26,006 

1,535,947 
17,876 

1,382,048 
28,280 

1,090,831 
641,000 

300 

Value. 

$328,350 

178,863 

267,306 
i;091 

42,121 
1,465 

7,144 
517 

35,016 
482 

152,456 
2,272 

48,463 
43,901 

5 

Pounds. 

35,993.069 

7,629,473 

60,371,496 
184,296 

13,029,091 
143,206 

15,502,487 
101,143 

6,016,527 
51,770 

8,363,521 
95,244 

10,831,631 
5,074,718 

11,410,016 
7,228,224 

1,77?,  812 

873,142 

6,157,997 
40 

Value. 
$1,218,569 
338,313 

1,757,382 
4,2M 

334,296 
2,944 

381,578 

118,415 
1,035 

377,075 
8,510 

627,539 
421,749 

209,305 
183,344 

238,279 

24,295 

134,945 

Salted 

Herring: 

Fresh 

Salted 

4,049,011 
7,223,224 

785 

142,659 
183,344 

74 

Swordflsh: 

Fresh 

Tlleflah: 

Freeh 

1,647,908 

873,142 

6,042,215 
40 

217,867 

24,295 

180,220 
2 

123,669 

20,338 

Miscellaneous: 

Fresh 

Salted 

360 

22 

115,122 

4,703 

Total 

133.984,490 

4,657,866 

16,902,517 

001,547 

34,937,418 

1,124,493 

185,824,425 

6,883,906 

•  Includes  13,210  pounds  of  salted  cod,  valued  at  $576,  and  42,975  pounds  of  salted  halibut,  vahied  at 
$4,449,  from  the  Labrador  coast. 

Cod, — In  1916  there  were  19  vessels  employed  in  the  salt  bank 
fishery  and  96  in  the  market  fishery  landing  their  fares  at  Boston, 
Gloucester,  and  Portland.  Consic^rable  quantities  of  cod  were 
brought  in  also  by  vessels  operating  on  the  shore  grounds.    The  total 
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quantity  of  cod  landed  was  43,622,562  pounds,  valued  at  $1,556,882, 
of  which  35,993,089  pounds,  valued  at  $1,218,569  were  fresh,  and 
7,629,473  pounds,  valued  at  $338,313,  were  salted. 

HciddocK, — The  haddock  is  the  most  important  of  the  fishes  taken 
in  these  fisheries.  The  quantity  landed  was  60,555,792  pounds, 
valued  at  $1,761,675,  nearly  all  in  a  fresh  condition,  only  184,296 
pounds,  valued  at  $4,293,  being  salted. 

Hake, — ^The  year's  yield  of  hake  amounted  to  13,172,299  pounds, 
valued  at  $337,240.  Tlie  entire  catch  was  landed  fresh  with  the 
exception  of  143,208  pounds,  valued  at  $2,944,  which  were  salted. 

PoUocJc. — ^The  pollock  fishery  was  in  a  prosperous  condition  in  1916, 
and  the  catch  landed  at  Boston  and  Gloucester  exceeded  that  of  the 
previous  year  by  791,577  pounds  in  quantity  and  $93,234  in  value. 
The  total  yield  for  Boston,  Gloucester,  and  rortland  was  15,603,630 
pounds,  valued  at  $383,616.  This  quantity  was  landed  fresh  except 
101,143  pounds,  vaJued  at  $2,038,  which  were  salted. 

OasJc. — ^The  catch  of  cusk  was  6,068,297  pounds,  valued  at  $119,- 
450,  of  which  51,770  pounds,  valued  at  $1,035,  were  salted. 

Halibut. — ^The  haUbut  fishery  on  the  Atlantic  has  varied  but  little 
during  the  past  few  years.  The  catch  in  1916  was  3,458,765  pounds, 
valued  at  $385,585,  all  of  which  was  landed  fresh  except  95,244 
pounds,  valued  at  $8,510,  salted.  The  quantity  landed  at  Boston 
and  Gloucester  declined  from  3,870,685  pounds  m  1915  to  2,923,451 
poimds  in  1916,  but  in  the  latter  year  tliere  was  an  increase  of  $4,627 
m  the  value. 

MoAikerd. — ^There  is  reason  to  believe  that  the  abundance  of  mack- 
erel is  increasing,  and  there  is  no  reason  why  the  large  catches  of 
former  years  may  not  be  repeated.  The  yield  of  fresh  mackerel  by 
the  American  fleet  in  1916  was  102,420  barrels,  compared  witn 
71,564  barrels  the  previous  year,  an  increase  of  30,856  barrels.  The 
output  of  salted  mackerel  was  19,554  barrels,  compared  with  19,691 
barrels  the  previous  year,  a  decrease  of  137  barrels.  The.  quantity 
landed  at  fioston,  Gfloucester,  and  Portland  during  the  year  was 
15,906,349  pounds,  valued  at  $1,049,288,  of  which  10,831,631  pounds, 
vdued  at  $627,539,  were  fresh,  and  5,074,718  pounds,  valued  at 
$421,749,  were  salted. 

In  1917  up  to  June  30  the  catch  of  fresh  mackerel  was  38,947  bar- 
rels and  of  salted  mackerel  7,131  barrels,  as  against  43,169  barrels 
fresh  and  4,468  barrels  salted  for  the  previous  year  to  the  same  date. 
The  mackerel  fishery  in  the  spring  of  1917  was  interrupted  owing  to 
a  strike  among  the  fishermen  at  the  beginning  of  the  season.  The 
seining  fleet  was  delayed  in  sailing,  and  the  season  was  a  failure  so 
far  as  the  seiners  were  concerned.  The  gill  netters  had  a  very 
successful  season,  and  the  fishermen  made  the  largest  shares  for 
many  years.  During  the  season  of  six  weeks  some  oi  the  fishermen 
shared  $1,000  each,  and  a  considerable  number  shared  $500  each. 
The  fleet  numbered  about  30  sail  of  seiners  in  the  south  and  about 
125  sail  of  netters,  about  the  same  number  as  in  the  previous  season. 
The  fish  taken  were  of  mixed  sizes,  weighing  from  about  If  to  3i 
pounds  each,  and  brought  from  8  to  14  cents  a  pound,  according  to 
market  conditions.  Up  to  the  latter  part  of  May  the  catch  was  oidy 
about  one-third  that  of  the  previous  season.  The  first  fare  of 
mackerel  of  the  season  of  1917,  amounting  to  5  barrels,  was  landed 
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April  25  at  Atlantic  City,  N.  J.;  these  fish  weighed  IJ  pounds  each 
and  sold  in  New  York  at  22  cents  a  pound.  The  Cape  Shore  fleet 
numbered  about  32  sail,  or  about  8  more  than  i|i  the  previous  year. 
These  vessels  were  verv  successful,  and  more  vessels  than  ever  before 
made  second  trips,  and  one  vessel  made  three  trips. 

SiOordfish. — Tne  catch  of  swordfish  landed  at  Boston,  Gloucester, 
and  Portland  amounted  to  1,772,312  pounds,  valued  at  $238,279. 
The  swordfish  fleet  was  not  so  large  as  m  the  previous  year,  and  the 
receipts  at  Boston  and  Gloucester  declined  483,345  pounds  in  quan- 
tity but  increased  $14,743  in  value. 

FISHERIES  OF  THE   PACIFIC  COAST  STATES. 

The  Bureau  has  completed  a  canvass  of  the  commercial  fisheries  of 
the  Pacific  Coast  States  for  the  calendar  year  1915,  and  a  bulletin 
embodying  the  results  of  the  canvass  has  been  prepared  for  distribu- 
tion to  the  trade.  The  statistical  agents  of  the  Bureau  visited  every 
fishing  community  and  obtained  data  by  personal  interviews  with 
fishermen  and  fish  handlers  and  by  personal  examination  of  all 
available  records.  The  last  general  canvass  of  the  fisheries  of  this 
region  was  made  by  the  Bureau  for  .1904. 

The  number  of  persons  engaged  in  the  fisheries  of  these  States  was 
found  to  be  28,936;  the  investment  in  vessels,  boats,  fishing  appa- 
ratus, shore  and  accessory  property,  and  cash  capitid  amounted  to 
$24,025,172;  and  the  products  aggregated  286,204,558  pounds,  with 
a  value  to  the  fishermen  of  $9,300,672.  Washington  ranks  first 
among  these  States  in  the  extent  of  its  fisheries.  In  1915,  this  State 
had  14,609  persons  employed,  an  investment  of  $14,133,908,  and 
products  amounting  to  158,983,478  pounds,  valued  at  $5,317,080. 
CaUfornia  ranked  second  with  8,457  persons  employed,  an  invest- 
ment of  $5,827,113,  and  products  of  92,513,457  pounds,  valued  at 
$2,488,098.  In  Oregon  the  number  of  persons  employed  was  5,870, 
the  investment  $4,064,151,  and  the  products  aggregated  34,707,623 
pounds,  valued  at  $1,495,494. 

The  pack  of  canned  salmon  in  the  three  States  aggregated  1,961,026 
cases,  valued  at  $9,298,566;  the  pack  of  canned  tuna,  all  of  which  is 
put  up  in  California,  aggregated  258,427  cases,  valued  at  $1,517,858, 
and  other  canned  articles  amounted  in  value  to  $858,907;  a  total 
of  $11,675,331. 

The  species  taken  in  largest  quantities  were  albacore  or  tuna, 
21,049,190  pounds,  valued  at  $316,103;  cod,  10,487,401  pounds, 
valued  at  $343,338;  halibut,  40,825,874  pounds,  valued  at  $2,050,709; 
and  salmon,  131,128,934  pounds,  valued  at  $4,089,865. 

Compared  with  the  returns  for  1904,  there  has  been  a  very  large 
increase  in  the  fisheries  of  these  States.  The  number  of  persons  em- 
ployed has  increased  9,278,  or  47.19  per  cent;  the  investment 
$11,185,223,  or  87.11  per  cent;  and  the  output  117,604,882  pounds, 
or  69.75  per  cent,  in  Quantity,  and  $2,619,806,  or  39.21  per  cent,  in 
value.  Statistics  of  tne  fisheries,  including  the  quantity  and  value 
of  canned  products,  of  the  Pacific  Coast  States  in  1915,  and  compara- 
tive statistics  of  products  for  various  years  from  1888  to  1916,  are 
given  in  the  following  tables: 
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YESSEL  FISHEBIES  AT   SEATTLE,  WASH. 

Statistics  of  the  vessel  fisheries  at  Seattle,  Wash.,  have  been  col- 
lected by  the  local  agent  and  published  as  monthly  and  annual  bul- 
letins giving  the  quantity  ana  value  of  fishery  products  landed  by 
American  fishing  vessels  at  that  port. 

In  1916  there  were  landed  at  Seattle  by  American  fishing  vessels 
517  trips  aggregating  17,411,435  pounds  of  fish,  having  a  value  to 
the  fishermen  of  Sl,361,233.     These  fish  were  taken  from  the  fishing 

grounds  alon^  the  coast  from  oflf  the  Columbia  River  northward  to 
ortlock  Bank,  Alaska.  The  products  included  15,317,992  pounds  of 
halibut,  valued  at  SI, 306,645;  2,039,200  pounds  of  sablefish,  or  black 
cod,  valued  at  S53,438;  and  54,243  pounds  of  other  species,  valued 
at  SI, 150. 

The  fishery  products  taken  in  Puget  Soimd  and  landed  at  Seattle 
by  collecting  vessels  amounted  to  10,137,387  poimds,  valued  at 
S47 1,259.  These  products  included  8,141,682  poimds  of  salmon, 
valued  at  S427,812;  1,425,989  poimds  of  herring,  valued  at  S9,028: 
149,214  pounds  of  steelhead,  valued  at  S12,405;  61,957  pounds  of 
salmon  trout,  valued  at  S5,201;  41,274  pounds  of  smelt,  valued  at 
S2,130;  59,487  pounds  of  flounders,  valued  at  Sl,025;  47,071  pounds 
of  sole,  valued  at  SI, 164;  127,388  pounds  of  crabs,  valued  at  S8,S90; 
and  a  number  of  other  species  in  smaller  quantities.  The  quantity 
and  value  of  fishery  products  landed  at  Seattle  bv  fishing  ana  collect- 
ing vessels  in  1916  are  given  in  detail  in  the  following  tables: 
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PRESERVATION   AND  UTILIZATION   OF  FISHERY  PRODUCTS. 

One  of  the  most  important  services  the  Bureau  can  render  is  to 
send  trained  everts  to  the  fishing  centers  to  instruct  those  desirous 
of  preserving  fish  by  methods  new  to  them,  to  ascertain  by  ex- 
penment  the  adaptability  of  various  fishery  products  to  untried 
methods  of  preservation  of  these  products,  to  mcrease  the  utiUza- 
tipn  of  waste  fish  and  fish  waste,  to  encourage  the  adoption  of  methods 
which  will  improve  the  character  of  the  pack  and  discourage  the  use 
of  methods  which  produce  an  unsatisfactory  pack,  to  study  and 
attempt  to  solve  obstructive  difficulties  with  which  the  fishermen  are 
contending,  to  furnish  advice  relative  to  equipment  needed  and 
information  as  to  where  it  rxiAy  be  obtained;  in  fact,  to  serve  as 
efficiency  experts  to  the  fishery  interests. 

Although  nandicapped  by  lack  of  adequate  provision  for  work  of 
this  character  and  inability  to  employ  men  with  the  desired  basic 
training  because  of  lack  of  funds,  it  has  rendered  important  service 
to  cannery  men  and  others  connected  with  the  fisheries  in  the  Middle 
Atlantic  and  New  England  States.  There  is  a  pressing  demand  for 
work  of  similar  character  in  the  South  Atlantic  and  (jvU  States,  in 
the  Pacific  Coast  States,  and  in  the  Great  Lakes  and  Mississippi 
Valley  region. 

The  diversion  of  some  of  the  menhaden  vessels  to  Grovemment 
use,  thereby  diminishing  the  size  of  the  fleet  engaged  in  catching 
menhaden  for  fertilizer;  the  diversion  of  large  amoimts  of  tankage 
from  the  packing  houses  for  hog  feed,  thereby  reducing  the  sources 
of  supply  of  ammoniates;  the  general  scarcity  of  fertilizing  materials: 
and  the  costliness  of  feed  for  poultry  and  stock,  afford  a  very  unusual 
opportunity  for  increasing  the  utilization  of  fish  offal  into  oil, 
fertilizer,  and  fish  meal.  The  amoimt  of  unutilized  offal  is  very  ^reat. 
The  Bureau  has  urged  the  fishermen  to  install  conversion  machmery 
and  use  this  waste,  in  order  to  alleviate  the  shortages  of  oil,  scrap, 
and  meal,  and  has  furnished  information  relative  to  machinery 
needed,  etc. 

Experiments  have  been  made  in  the  preservation  of  drum,  sea 
robin,  sharks,  whiting,  menhaden,  river  herring,  bowfin,  the  milt  roe 
of  fishes,  and  various  other  neglected  or  little  utilized  products  by 
untried  methods  of  preservation,  to  ascertain  the  methods  best 
adapted  to  the  preservation  of  those  products  for  market. 

Tne  methods  of  smoking  and  cooking  smoked  fresh-water  fishes  of 
various  species  have  been  described  in  circulars  prepared  and  pub- 
lished for  wide  distribution.  Active  campaigns  of  demonstration  and 
instruction  were  begun  before  the  close  of  the  fiscal  year,  with  the 
promise  of  immediate  practical  results  in  the  increased  utilization 
of  the  ''coarse"  fishes. 

CURING  ALEWIVES  IN  THE   CHESAPEAKE   BASIN. 

Coincident  with  the  decreased  run  of  alewives,  or  river  herring,  in 
Chesapeake  Bay  and  tributaries,  the  value  of  the  fish  has  increased 
markedly.  The  methods  of  preserving  the  catch  are,  however,  very 
wasteful.  This  is  due  in  part  to  imeconomical  methods  of  cutting 
the  fish,  to  the  custom  oi  selling  the  fish  by  coimt  instead  of  by 
weight,  to  the  failure  to  fully  utihze  the  roe,  to  lack  of  knowledge  A 
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proper  methods  for  canning  the  fish,  and  to  failure  to  utilize  the 
milt  roe  for  food  and  more  of  the  fish  oflFal  for  fertilizer.  At  present 
the  fish  are  marketed  fresh,  smoked,  salted,  and  canned.  Some  of 
the  roe  is  canned.  The  pickled  fish  are  usually  prepared  in  one  of 
three  ways,  known  as  "cuf  fish,  "gross,"  and  "selected  roes." 

Thie  Bureau  has  recently  been  making  a  study  of  the  industry  in 
this  region  for  the  purpose  of  securing  closer  cooperation  among  the 
fohery  interests  so  as  to  improve  conditions,  to  give  new  methods 
of  preserving  the  various  products  a  trial,  and  to  develop  uses  and 
markets  for  neglected  products.  By  way  of  experiment,  some  of  the 
fish  were  cured  after  the  Scotch  metnod  and  some  of  the  milt  roe  was 
canned.  From  an  analysis  of  the  latter  and  tests  as  to  the  methods 
of  preparation  for  the  table,  it  appears  that  this  will  make  a  good 
food  product. 

The  following  method  of  canning  alewives  has  proved  quite  satis- 
factory. The  nsh  are  cut,  washed,  and  placed  in  the  salting  vats  in 
the  same  manner  as  if  intended  for  salt  curing.  After  12  to  14  hours 
they  are  removed  from  the  vats  and  wished  in  an  abundance  of 
luke-warm  fresh  water.  During  the  washing,  they  are  trimmed,  the 
balance  of  the  fins  and  scales  being  removed.  They  are  then  cut  to 
can  size  and  placed  in  the  cans,  wter  which  they  are  processed  for 
55  minutes  at  244°  F.  for  No.  1  cans  and  60  minutes  for  rio.  2  cans. 

Herring  roe  intended  for  canning  is  collected  in  buckets  as  the  fish 
are  cut  and  washed  in  fresh  water  in  special  trays,  blood  and  adhering 

S articles  of  entrails  being  removed.  The  roe  is  then  put  in  the  cans. 
s  it  swells  considerably  in  processing,  the  cans  must  not  be  entirely 
filled.  If  of  the  sanitary  type,  the  cans  are  fiUed  to  within  about 
three-fourths  of  an  inch  of  the  top  with  roe  and  then  fiUed  to  the  edge 
with  cold  salt  brine,  about  1  pound  of  salt  to  8  or  10  gallons  of  water 
being  used  to  make  the  brine.  The  brine  is  added  solely  for  seasoning. 
The  cans  are  immediately  capped  and  placed  in  the  processing 
baskets.  If  solder-top  cans  are  used,  the  filled  cans  are  placed  in  the 
exhaust  box.  Upon  removal  from  the  exhaust,  the  necessary  air 
space  is  provided  for  by  pressing  the  roe  down  with  a  plunger.  Ma- 
terial clinging  to  the  groove  where  the  solder  is  to  be  appUed  is 
removed  with  a  brush  and  the  cans  are  capped  and  tipped.  The. 
canned  roe  is  processed  in  a  closed  kettle  for  45  to  55  minutes  at  a 
temperature  oi  240  to  245**  F.  The  milt  roe  may  be  canned  in  the 
same  manner  as  the  roe  except  that  the  cans  can  oe  more  completely 
filled,  as  this  product  does  not  swell  in  processing.  As  the  quantity 
of  brine  used  in  this  case  will  be  somewhat  less,  it  should  be  made 
correspondingly  stronger. 

EXPLOITATION   OF   NEGLECTED   AQUATIC   FOODS. 

The  Bureau  has  continued  its  active  campaign  in  behalf  of  neglected 

f products,  more  particularly  those  suitable  for  food,  and  has  scored 
urther  successes  in  this  important  field. 

The  history  of  the  establishment  of  the  tilefish  fishery  was  referred 
to  at  length  m  the  last  annual  report,  in  which  it  was  shown  that  to 
the  end  of  the  fiscal  year  1916,  when  the  fishery  had  been  in  existence 
only  8  months,  there  had  been  caujght  over  4,388,500  pounds  of 
tilefish,  for  which  the  fishermen  received  more  than  S2 10,000.     By 
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the  end  of  the  first  12  months,  the  known  catch  was  upward  of 
10,250,000  pounds,  valued  at  more  than  $400,000.  During  the  fiscal 
year  1917,  the  landings  aggregated  11,641,500  pounds,  and  the 
receipts  of  the  fishermen  exceeded  $477,730.  A  feature  of  the  fishery 
in  that  year  was  the  increased  receipts  at  Boston  and  the  diminished 
receipts  at  New  York,  although  New  York,  at  the  end  of  the  year, 
continued  to  be  the  chief  center  of  the  business. 

The  campaign  to  make  an  asset  out  of  one  of  the  most  destructive 
and  neglected  fishes  of  the  Atlantic  coast,  namely,  the  spiny  dogfish, 
has  progressed  rapidly  and  well,  notwithstanding  local  opposition  and 
a  counter  campaign  of  misrepresentation  and  ridicule  among  a 
Umited  number  of  people  who  had  become  committed  to  another  and 
impracticable  way  of  combatting  the  dogfish  plague. 

Among  the  first  steps  taken  by  the  Bureau  was  to  suggest  a  change 
in  the  name  of  the  nsh  for  trade  purposes.  The  species  has  been 
generally  known  as  dogfish,  a  name  which  is  objectionable  because  of 
the  prejudice  against  it  and  is  not  distinctive  l>ecause  it  is  shared  by 
vfwious  other  httle-regarded  marine  and  fresh-water  fishes.  People 
in  all  parts  of  the  coimtry  will  eat  catfish  but  are  opposed  to  dogfish. 
The  name  adopted  was  g^ayfish,  which  is  descriptive,  not  preoccupied, 
and  altogether  unobiectionable. 

Although  the  authority  and  the  funds  for  carrying  on  this  work 
were  not  granted  by  Congress  imtil  the  latter  part  of  Jime,  1916, 
midsummer  found  canners  in  Maine  and  Massachusetts  making 
arrangements  to  pack  grayfish,  and  packing  actually  bcugan  in  August 
under  an  arrangement  made  with  tne  Bureau  by  which  the  fish  was 
to  be  prepared  in  a  stipulated  manner  and  sold  at  a  price  not  to  exceed 
a  certain  low  figure,  in  return  for  which  the  label  was  permitted  to 
state  that  the  fisn  was  packed  in  accordance  with  the  recommendation 
of  the  Bureau  of  Fisneries.  Another  early  development  was  the 
selling  of  a  Umited  quantity  of  fresh  fish  in  the  New  York  market, 
with  the  indication  that  demand  would  increase. 

The  destructiveness  of  the  grayfish  and  the  extent  to  which  it  has 
interfered  with  established  fisneries  have  caused  the  fishermen  to  look 
upon  it  with  such  aversion  that  it  was  only  by  the  exercise  of  much 

Eersuasion  that  they  could  be  induced  to  catch  the  fish  or  even  to 
ring  ashore  those  caught  incidentally  with  apparatus  set  for  other 
fishes.  An  early  feature  of  the  campaign  was  tne  complete  change  in 
the  fishermen's  attitude  after  they  had  become  fully  mformed  as  to 
the  Bureau's  plans;  and  the  autumn  of  1916  witnessed  the  extra- 
ordinary sight,  of  New  England  fishermen  going  out  especially  for 
grayfish  and  selling  their  catch  at  remunerative  prices  for  food. 

Although  the  canneries  took  all  the  grayfish  they  could  obtain, 
when  the  fish  withdrew  from  New  England  waters  for  the  winter  the 
season's  pack  was  not  as  large  as  desired  by  the  canners  or  contem- 
plated by  the  Bureau  in  its  pubhcity  campaign,  and  in  the  marketing 
of  the  pack  it  soon  became  evident  that  the  demand  far  surpassed  the 
supply.  The  canned  fish  met  with  very  ready  sale,  and  lonjg  before 
the  winter  was  over  the  entire  pack  was  disposed  oi  and  orders  con- 
tinued to  arrive  from  all  parts  of  the  country.  The  goods  proved  to 
be  not  only  one  of  the  best  canned  products  on  the  market  but  ako 
one  of  the  most  economical  to  the  consumer,  who  could  buy  at  retail 
for  10  cents  a  can  containing  14  ounces  net  weight  of  fish. 


Digitized  by 


Google 


SBPOBT  OP  THE  COMMISSIONER  OF  PISHEBIES.  597 

The  timited  quantity  of  grayfish  which  the  canners  found  it  possible 
to  pack  on  the  Atlantic  coast  having  become  exhausted,  arrangements 
were  made  in  December  for  the  inauguration  of  grajfish  canning  on 
Puget  Sound,  where  the  fish  are  foimd  in  numbers  m  winter  as  well 
as  m  summer.  The  salmon  canneries  of  Washington  are  idle  in  win- 
ter, and  the  owners  showed  much  interest  in  the  project  presented  to 
them  of  being  able  to  keep  their  plants  open  when  they  had  formerly 
been  unproductive.  One  cannery  b^an  operations  almost  immedi- 
ately and  by  March,  1917,  this  had  been  joined  by  two  or  three 
others,  while  four  or  five  others  had  annoimced  their  intention  to 
experiment  with  the  fish  with  the  view  of  entering  the  business  if 
the  industrial  conditions  warranted  it.  The  entire  prospective  pack 
of  the  first  concern  was  contracted  for,  and  it  was  stated  that  one 
packer  had  been  obliged  to  refuse  an  order  of  20,000  cases  on  account 
of  the  scarcity  of  cans.  A  number  of  orders  for  export  were  received 
but  were  declined  by  the  canners  in  deference  to  tne  Bureau's  desire 
first  to  satisfy  the  neavy  domestic  demand. 

In  the  latter  months  of  the  fiscal  year  the  demand  for  crayfish  con- 
tinued to  increase.  Although  the  canned  product  had  oeen  known 
to  the  trade  and  pubUc  only  since  October,  in  April,  1917,  it  was 
known  to  be  handled  by  dealers  in  128  cities  and  towns  in  New  York 
and  Pennsylvania  alone,  and  by  May  the  fish  was  on  sale  by  retailers 
in  30  States  and  the  District  of  Columbia. 

With  the  return  of  grayfish  to  the  coastal  waters  of  New  England 
in  the  spring  of  1917,  canning  was  resumed  in  Massachusetts,  and 
fliere  is  every  indication  that  tne  output  for  the  calendar  year  wiU  be 
greatly  in  excess  of  1916  and  that  the  fish  will  henceforth  have  a 
market  for  fishermen  and  packers. 

The  Office  of  Home  Economics  of  the  Department  of  Agricultxire 
has  conducted  experiments  in  feeding  canned  grayfish  to  human 
beings,  and  has  found  that  92.8  per  cent  of  the  protein  is  digested  as 
compared  with  94.5  per  cent  in  the  highest  grade  of  Colxmibia  River 
salmon,  93.1  per  cent  in  fresh  mackerel,  and  91.9  per  cent  in  fresh 
butterfish.  Ninety-five  per  cent  of  the  fats  in  graynsh  were  digested 
as  compared  with  94.3  per  cent  in  salmon,  95.4  per  cent  in  mackerel, 
and  89.9  in  butterfish. 

Early  in  the  fiscal  year  the  Bureau  opened  negotiations  with  the 
fishery  interests  of  Puget  Soimd  regarding  a  campaign  to  increase  the 
consumption  of  the  so-called  '* black  cod,*'  a  fish  of  excellent  quahty 
and  hign  food  value.  In  anticipation  of  the  creation  of  a  public  de- 
mand, considerable  quantities  were  placed  in  the  freezers  m  Seattle 
and  Tacoma  during  the  summer  ana  fall.  The  fish  is  not  related  to 
the  cod  family  ana  in  the  interest  of  accuracy  it  was  renamed  sable- 
fish,  and  it  began  to  be  exploited  under  that  name  in  January,  1917. 
It  immediately  found  a  ready  market  and  moved  from  tne  cold 
storage  plants  so  rapidly  that  it  was  determined  to  defer  a  more 
vigorous  propaganda  until  spring,  when  it  could  be  caught  in  larger 
nxmibers.  In  April,  display  car(&  and  other  advertising  matter  were 
issued  and  its  excellent  quahties  were  called  to  the  attention  of  the 
public  through  the  newspaper  and  magazine  press.  As  a  result, 
upwards  of  2,000,000  pounds  of  the  frozen  fish  and  1,304,000  pounds 
in  the  fresh  state  were  disposed  of  by  the  dealers  by  Jxme  30,  and 
reports  at  that  time  indicated  that  it  was  being  landed  in  larger 
quantities  by  the  fishermen  of  the  Pacific  Coast  States  and  that  a 
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considerable  fishery  was  developing  in  Alaska.  The  sablefish  is 
abundant  along  the  entire  Pacific  coast  north  of  San  Francisco,  and 
it  is  believed  that  it  is  destined  to  afford  a  very  important  food  supply 
to  the  country. 

A  similar  undertaking  in  respect  to  the  burbot  was  inaugurated 
about  the  time  of  the  opening  of  the  Great  Lakes  fisheries  in  April. 
The  burbot,  which  is  a  tresh-water  member  of  the  cod  family,  is  an 
abundant  fish  of  the  large  bodies  of  water  of  the  northern  part  of  the 
United  States,  and  not  only  has  been  neglected  as  a  food  resource 
but  on  account  of  its  predaceous  habits  is  destructive  of  other  food 
fishes.  Effective  cooperation  was  established  with  a  number  of 
the  principal  wholesale  fish  dealers  at  Great  Lakes  ports,  and  about 
500,000  pounds  of  burbot  were  marketed  bv  them  between  April  1 
and  June  30.  This  fish  is  generally  sold  skinned,  eviscerated,  and 
headless;  and  as  the  price  is  low  it  affords  an  economical  food 
supply  of  good  quality. 

Experiments  in  smoking  various  species  of  fresh-water  fish,  be^n 
at  the  Fairport  station  some  two  years  ago,  have  yielded  interesting 
results.  The  bowfin  or  grindle,  wUch  is  usually  regarded  as  practi- 
cally worthless,  has  been  found  to  yield  a  verv  supenor  product  when 
properly  smoked.  Everyone  who  has  sampled  the  product  has  tes- 
tified to  the  excellent  texture  and  flavor  of  the  meat  and  some  pro- 
nounce it  the  best  of  smoked  fish.  The  bowfin  is  generally  known 
through  the  Mississippi  Basin  as  dogfish  or  grindle.  ft  is  an  abundant 
form  m  the  Great  Lakes  and  in  sluggish  waters  from  Minnesota  and 
New  York  to  Florida  and  Texas.  The  proper  utilization  of  this 
species  will  not  only  add  another  commercial  product  to  the  market 
but  will  tend  to  reduce  the  relative  abundance  of  a  species  which  is 
most  predatory  upon  the  other  fishes  that  are  more  highly  valued  in 
the  fresh  state. 

BXPLOITATION   OF  ALASKAN   FISHEBY  RESOUBOES. 

An  innovation  in  the  Alaska  field  and  a  contribution  to  food  pre- 
paredness has  been  the  comprehensive  campaign  inaugurated  by  the 
Bureau  to  encourage  the  utiUzation  of  fishery  products  heretofore 
more  or  less  neglected.  At  the  same  time  attention  has  been  directed 
particularly  toward  the  packing  of  herring  by  the  Scotch  method, 
which  heretofore  has  not  been  attempted  in  Alaska,  all  herring  for 
food  purposes  having  been  preserved  by  the  more  simple  Norwegian 
method.  The  Bureau  secured  the  services  of  a  recogmzed  authority 
in  the  curing  of  Scotch  herring  and  sent  him  to  Alaska  in  the  spring 
of  1917.  Three  special  assistants,  graduates  of  the  fishery  schooloi 
the  University  of  Washington,  were  employed  by  the  Bureau  to 
accompany  the  expert  and  acquire  all  information  possible  in  regard 
to  the  improved  methods.  Several  of  the  regular  emplovees  of  the 
Alaska  service  also  were  detailed  to  learn  these  new  methods,  so  as 
to  be  able  to  instruct  the  fishermen. 

Very  gratifying  results  have  followed  this  campaign,  as  the  fishery 
interests  have  shown  a  marked  interest  and  a  desire  to  give  practical 
effect  to  the  Bureau's  work.  The  herring  fishery  of  Alaska  has  not 
been  developed  to  anything  like  the  extent  of  its  possibihties,  and  as 
a  result  of  the  interest  mamfested  by  the  trade  it  is  probable  that  the 
product  in  1917  will  be  more  than  double  that  of  any  previous  season* 
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It  is  believed  that  at  least  25,000  barrels  of  Scotch-cured  herring  will 
have  been  prepared  in  Alaska  in  1917,  this  in  addition  to  a  substantial 
pack  of  herring  prepared  in  the  Norwegian  style.  The  largest  pack 
of  Norwegian  herring  heretofore  made  in  Alaska  in  any  one  year  was 
approximately  18,000  barrels. 

Efforts  are  being  made  by  the  Bureau's  agents  to  develop  the  use 
of  other  species  of  fishes,  particularly  the  sablefish  and  atkansh.  The 
latter,  improperly  called  atka  mackerel,  is  excellent  when  salted  like 
mackerel.  It  is  abundant  in  parts  of  Alaska  but  is  entirely  unknown 
in  the  markets. 

MABKBTING   OABP  ALIVE. 

The  carp  is  generally  marketed  fresh,  smoked,  or  alive,  the  principal 
markets,  being  in  the  large  cities  in  the  East  which  have  a  foreign 
population.  As  a  resxilt  of  various  inquiries  regarding  the  feasibility 
of  shipping  carp  alive  from  Pacific  Coast  States  to  New  York  City  and 
other  eastern  points,  the  Bureau  conducted  a  brief  investigation  of 
the  methods  emplojred  in  handling  this  product.  Normally  two  car- 
loads of  carp  are  shipped  each  week  into  New  York  City,  principally 
from  Port  Clinton  or  Sandusky,  Ohio^  occasionally  from  other  points 
in  the  Great  Lakes  and  upper  Mississippi  Valley  region. 

The  fish  are  transferred  from  the  nets  to  large  live  cars  and  towed 
to  the  shipping  point  or  to  retaining  ponds  to  be  held  for  shipment 
later.  Those  held  in  ponds  are  fed  regularly  on  grain  to  fatten  and 
harden  them.  At  the  point  of  shipment,  the  carp  are  transferred  to 
tanks  in  the  cars,  which  are  usuaJiy  old  baggage  cars.  Each  car  is 
equipped  with  8  to  10  galvanized-iron  tanks  arranged  along  the  sides 
with  a  passageway  about  2  feet  wide  running  through  the  center.  The 
space  under  the  passageway  serves  to  hold  ice  in  which. the  fish  which 
(ue  in  transit  are  iced. 

The  tanks  are  about  3  feet  wide,  3  feet  deep,  and  8  to  10  feet  long, 
heavily  reinforced  with  strips  of  angle  iron.  A  strip  of  metal  about 
8  inches  wide  extends  inward  from  the  upper  edge  to  keep  the  water 
firom  sloshing  out  and  the  fish  from  jumping  out.  When  the  car  is 
in  motion  the  balance  of  the  opening  is  covered  with  a  sohd  cover. 
Running  lengthwise  along  the  bottom  of  the  tanks  are  one-half-inch 
gtJvanized-iron  pipes,  penorated  at  intervals  of  about  4  inches  along 
the  upper  side  with  very  small,  uniform-sized  openings  for  aeration. 
A  wire  grating  covers  these  pipes.  When  the  car  is  stationary  or 
moving  slowly,  air  is  passed  through  the  pipes  bv  a  pump  operated 
by  a  set  of  storage  batteries,  which  are  rechMged  while  the  car  is  in 
motion  by  a  belt  attached  to  the  car  axle.  Wnen  the  car  is  moving  • 
more  rapidly,  a  floor  pump,  connected  directly  with  the  axle  of  the 
car  furnishes  the  necessary  power.  In  warm  weather  the  air,  before 
entering  the  tanl^,  is  cooled  by  passing  through  a  set  of  coils  sur- 
rounded with  ice.  In  transit  the  constant  attention  of  a  skilled 
attendant  is  required  to  care  for  machinery  and  fish. 

The  amount  of  fish  which  can  be  transported  with  reasonable  safety 
depends  upon  prevailing  conditions  oi  temperature  and  distance, 
varying  from  about  8,000  to  20,000  pounds. 

At  tne  terminus,  the  fish  are  transferred  to  tanks  on  automobile 
trucks  and  delivered  to  the  retailers,  who  have  tanks  with  running 
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water  for  keeping  the  fish  alive.  In  the  live-^^arp  trade,  fish  weigh- 
ing from  2  to  3  pounds  are  preferred.  In  the  fresn  (dead)  carp  true, 
fisn  weighing  from  3  to  5  pounds,  and  for  smoking  still  larger  fish, 
are  preferrecf. 

DEYELOPMBNT  OP  AQUATIC  SOUBCES  OP  LEATHEB. 

There  is  a  growing  scarcity  of  mammal  hides  used  in  the  manuf ac- 
tiu'e  of  leather.  The  fishermen  have  no  established  market  for  fish- 
skins.  A  small  demand  for  certain  fishskins  for  special  purposes 
exists,  but  difficulty  is  experienced  by  those  usin£;  these  products  to 

gjt  in  touch  with  sources  of  supply.  These  facts  have  led  the 
ureau  to  investigate  the  possibiUties  of  making  satisfactory  leathers 
from  fishskins  and  establishing  a  market  for  these  products.  The 
tasks  confronting  it  are  to  induce  tanners  to  develop  processes  suitable 
for  converting  &hskins  into  high-grade  leathers  and  thus  create  a 
market  for  the  raw  hides,  to  instruct  the  fishermen  in  preparing  the 
hides  properly  for  the  tanner,  to  encourage  them  to  save  and  market 
the  skms,  to  ascertain  to  what  uses  the  feathers  are  best  suited,  and 
to  determine  Che  extent  and  sources  of  demand  for  fishskins  for  other 
purposes. 

The  Bureau  has  distributed  several  hundred  skins  of  sharks  and 
other  fishes,  includii]^  cod,  hake,  grouper,  gar,  ray,  catfish,  and  wolf- 
fish,  amon^  tanners  for  experimentation.  A  number  of  tanners  are 
interested  m  the  project  and  are  developing  processes  capable  of  pro- 
ducing some  very  creditable  leathers.  The  larger  samples  have  been 
submitted  to  the  Bureau  of  Standards  for  testing  as  to  tensile  strength. 
The  average  tensile  streng^  of  one  of  the  shark  skins  examined  was 
3,479  pounds  per  square  inch.  Such  data  are  being  used  for  com- 
parison with  ouier  leathers.  Of  the  skins  tanned,  those  of  the  various 
sharks  are  the  most  promising. 

Present  methods  of  skinning  sharks  are  slow  and  tedious.  Special 
instruments  have  been  made  and  are  being  tried  out  for  the  purpose 
of  overcoming  these  difficulties.  Instructions  have  been  furnished 
fishermen  regarding  tJie  curinjg  and  packing  of  skins  for  shipment, 
and  the  names  of  tanners  desirous  of  obtaining  raw  materials  have 
beensuppUed. 

Formerly  large  quantities  of  shark  skins,  cleaned  but  not  tanned, 
were  used  for  polishing  wood,  ivory,  and  the  like.  Because  of  the 
roughness,  hardness,  and  durabihty  of  the  outer  surface,  they  were 
especially  serviceable  for  this  purpose.  Although  sandpaper  and 
emery  preparations  have  largely  replaced  such  materials,  there  is 
still  a  small  demand  among  cabinetmakers  for  certain  of  these  hides. 
It  remains  to  ascertain  what  hides  are  best  suited  to  the  needs  of  the 
various  trades  and  arrange  for  suppUes  of  these  materiab.  In  tiie 
past,  shark-skin  leathers  have  been  used  to  a  very  Umited  extent  for 
various  ornamental  and  novelt]^  purposes.  The  results  of  experi- 
ments recently  made  in  the  tanning  of  these  skins  indicate  that  they 
can  be  used  on  a  commercial  basis  for  bag,  belt,  and  similar  purposes, 
and  this  information  is  being  brought  to  the  attention  of  manufac- 
turers of  such  articles.  The  Bureau  is  also  endeavoring  to  ascertain 
whether  an  industry  can  be  built  up  which  will  utihze  the  skins  of 
smaller  fishes,  such  as  cod,  hake,  grouper,  burbot,  rays,  catfish,  etc., 
on  a  commercial  basis.    These  and  other  problems  have  received 
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attention,  and  those  obstructive  to  the  development  of  the  industry 
are  being  solved. 

Congress  passed  an  act,  approved  June  12,  1917,  authorizing  the 
Bureau  to  conduct  a  careful  mvestigation  in  this  field.  This  act  car- 
ried an  appropriation  of  $10,000  to  enable  the  Bureau  of  Fisheries, 
in  cooperation  with  the  Bureau  of  Standards,  to  develop  new  aquatic 
sources  of  supply  of  leather. 

PROPAGATION  AND  DISTIUBUTION  OF  FOOD  FISHES. 
GENERAL  REVIEW  OP  OPERATIONS. 

Conspicuous  success  and  progress  have  characterized  the  year's  work 
in  fish  culture.  While  the  output  of  several  of  the  important  species 
was  less  than  the  average  in  recent  years,  the  aggregate  output  was 
lai^er  than  in  any  previous  year,  the  increase  over  1916  being  some- 
what more  than  6  per  cent.  Among  the  fishes  produced  in  about  the 
same  numbers  as  m  1916  were  shad,  whitefish^  silver  salmon,  chum 
salmon,  rainbow  trout,  and  brook  trout.  Species  whose  output  was 
smaller  were  chinook  salmon,  sockeye  salmon,  grayUng,  smelt,  black 
bass,  pike  perch,  yellow  perch,  white  perch,  cod,  and  lobster.  In- 
creased production  was  secured  in  the  case  of  catfish,  buff alofish,  silver 
salmon,  numpback  salmon,  steelhead  salmon,  Atiantic  salmon,  land- 
locked salmon,  lake  trout,  striped  bass,  pollock,  and  winter  flounder. 
The  somewhat  detailed  discussion  which  follows  shows  the  reasons 
for  the  gains  and  losses  in  the  different  fields.  The  total  output  was 
6,158.963^295,  compared  with  4,847,262,565  in  1916. 

FoUowmg  is  a  summarized  table  showing  the  number  of  fish  e^ 
and  fish  distributed  by  the  Bureau  in  the  past  year.  Most  of  ffie 
eggs  herein  noted  were  transferred  to  various  State  hatcheries. 
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Summary,  by  Species,  op  the  Distribution  op  Fish  and  Pish  Eoos  Durino 

Fiscal  Year  1917. 


Species. 


Fry. 


FlngerTings, 
yearlinss, 
and  adults. 


TotaL 


Catttsh 

Carp 

Buffaloftsh 

Shad 

River  herring 

Whitefish 

Lake  herring  (Cisco). . 

Blueback  sauDon 

Chinook  salmon. 

Chum  salmon 

Humpback  salmon. . . 

Silver  salmon 

Steelhead  salmon 

Atlantic  sahnon 

Landlocked  salmon. . 

Rainbow  trout 

Blackspotted  trout. . , 

Loch  Leven  trout 

Lake  trout 

Brook  trout 

Sunapee  Lake  trout. 

Grayling 

Smelt 

Pike  and  pickerel..., 
Freshwater  drum  — 

Crappies 

Largemouth  black  bs 
Smallmouth  black  ba 

Rock  bass 

Warmouth  bass 

Sunfish 

Pike  perch 

Yellow  perch 

White  perch 

White  t>as8 

Striped  bass 

Mackerel 

Butterflsh 

Cod 

Pollock 

Haddock 

Flounder 

Miscellaneous  fishes. 
Lobster 


112,000 
6,754,000 
77,946,000 


4,251,280 
605,407 
207,898 


52,602,500 


2,000,000 
7,191,200 


3,237,600 


531,000 
1,454,200 
1,630,000 


TOO 
100 

>25 

m 

100 
04 

tw 

10 
t50 
» 
»0 

100 


177,000 


35,332,000 
935,600 


125,000 


33,395,155 

5,972,495 

8,000 

1,078,000 

28,000,000 


5,793,953 

27,065,581 

7,014,580 

7,449,080 

4,662,960 

2,061,709 

887 

m,635 

2,574,942 

2,683,900 

25,860 

3,699,158 

7,868,932 


320,050 
237,600 


212,900,000 


174,097,500 
175,421,000 
32,625,000 


103,643 

29,804 

1,565,072 

961,912 

149,837 

91,742 

2,400 

3,670,513 

15,874 

163,839 


1,000,000 


16,137,000 

2,341,000 

920,000 

236,786,000 

1,474,096,000 

6,720,000 

1,814,696,000 


15,298 


2,648 


Total. 


110,260,000 


16,708 
5,400 


4,251,289 

717,407 

6,961,808 

77,946,000 

177,000 

384,212,500 

82,550,000 

82,832,478 

50.661,185 

21,417,880 

34,865,234 

9,066,660 

7,340,019 

3,029,737 

1,507,394 

4,279.342 

6,365,300 

25,860 

72,426,313 

14,777,037 

8,000 

1,203,000 

28,000,000 

103,643 

29,804 

1,566,073 

1,281,963 

387,437 

91,742 

3,400 

2,C70,513 

387,013,374 

175,584,830 

82,625,000 

16,298 

16,137,000 

2,341,000 

990,000 

237,788,648 

1,474,096,000 

6,730,000 

1,814,696,000 

16,706 

110,265,400 


318,939,100 


4,757,908,782 


82,115,411 


5,158,963,203 


The  foregoing  output  may  be  conveniently  classified  on  the  follow- 
ing geographic  basis,  whicn  agrees  quite  closely  with  the  general 
character  of  the  operations  of  the  hatcheries: 

Marine  species  of  the  Atlantic  coast 3, 646, 827, 048 

Migratory  species  of  the  Atlantic  coast 333, 322, 576 

Fidies  of  the  Great  Lakes 926,201,687 

Migratory  fishes  of  the  Pacific  coast 206,173,456 

Fishes  of  the  interior  waters 46, 438, 526 

Total : 5,158,963,293 

It  is  possible  to  record  a  further  reduction  in  the  unit  cost  of  fish- 
cultural  operations.  Taking  mto  consideration  all  expenditures 
chargeable  to  fish  culture  and  fish  distribution,  together  with  the 
salanes  of  all  employees  in  the  fish-cultural  service,  the  cost  of  fish 
produced  and  planted  in  1917  was  SI  14.46  per  miUion,  as  against 
$117.86  m  1916,  $131.65  in  1915,  $146.36  in  1910,  and  $239  in  1906. 
This  record  is  noteworthy  in  view  of  the  increased  cost  of  all  suppUes, 
materials,  and  temporary  labor^  and  indicates  increased  efficiency  and 
economy. 


Digitized  by 


Google 


HEPObT  6P  tHE  C6MMISS16NEK  OF  FISHEWeS. 


603 


HATCHEBIES   OPERATED. 

During  the  year  the  Bureau  operated  55  re^Iarly  established 
hatcheries,  19  subhatcheries,  and  74  egg-collectmg  stations.  The 
stations  in  alphabetical  order,  with  the  subsidiary  stations  there- 
under, the  period  of  operations,  and  the  species  handled,  are  shown 
in  the  following  table: 

Fish-Cultural  Stations  Operated  During  the  Fiscal  Year  1917. 


Dosignation. 


Period  of  operation. 


Species  handled. 


Afouiak,  Alaska 

Seal  Harbor,  Alaaka., 
Ugonak,  Alaska 

Baird.Cal 


Battle  Creek,  Gal.. 
Hombrook.Cal... 


Mill  Creek.  Gal. 
Baker  Lake,  Wash. 


Blrd8view,Waah. 
Brinnon,  Wash..., 


BarriDEtoOfWaah, 
DuokaSaah, 


Wash. 


Ulabott  Creek,  Wash.. 
Quiloene,  Wash , 


Quinault.Waah.... 

Sultan,  W-^^n 

Boothbay  ilaibo  -,  Me.. 

Porttand,Mj 

Boieman,  Mont 


Odell  Creek.  Mont 

Meadow  Creek,  Mont 

Yellowstone,  Wyo 

Clear  Creek,  Wyo 

Columbine  Creek,  Wyo.. 

Cub  Creek,  Wyo 

Lake  Camp,  Wyo 

Pelican  Creek,  Wyo 

Bryaas  Point,  Md 

Cape  Vincent,  N.Y 


Entire  year 

June-October.. 

do 

Entire  year.... 


December- April. 
January-May 


December- April . 
Entire  year 


.do. 
.do. 


April-June 

October-June., 


....do 

Entire  year.. 


.do., 
.do., 
.do., 


July-October,  May- June . 
Entire  year 


March-May.... 

do 

July  and  June.. 

do 

.....do 

do 

.....do 


do 

March-May. 
Entire  year.. 


Chanmont.N.  Y 

Qalloo  Island,  N.  Y 

Oraasy  Bay,  N.  Y 

Henderson  Harbor,  N.  Y 

Oedeusburg,  N.  Y 

Pigeon  Island,  N.  Y 

01dForge,N.Y 

Bodus  Point.  N.Y 

Stony  Island,  N.  Y 

Three  Mile  Bay,  N.Y 

Upper  Saranao,N.  Y 

Central  Station,  Washington,  D.C 
Claekamaw,Oreg , 


November  and  December , 

October-November 

May 

N  ovember-December 

April-May 

October-November 

November 

November- December 

November , 

November- December 

No\'ember 

Entire  year , 

.....do.. 


Applegate,Oreg 

Big  White  Salmon,  Wash .. . 

Snake  River,  Oreg 

Little  White  Sahnon,  Wash . 
Rogue  River,  Oreg 


Upper  Clackamas,  Oreg. . 

Willamette  River,  Oreg. 
Cold  Springs,  Oa 

Mintown.Qa 

Craig  Brook,  Me 


Duhith.Minn.. 


April- June 

December-March . 

October 

July-May 

Entire  year 


do 

July  and  June.. 

Entire  year 

May 

Entire  year 


.do. 


Qrand  Marais.  Minn.., 
Buiie  Island,  Minn.... 


October-December.. 
November 


Bhieback  and  humpback  salmons. 
Blueback  salmon. 

Do. 
Brook   and   rahibow    trouts,   chlnook 

salmon. 
Chinook  salmon. 
Chinook  and  silver  salmons,  rainbow 

trout. 
Chinook  salmon. 
Blueback,  chinook,  silver,  and  steelheed 

salmons. 
Blueback,  chum,  humpback,  silver,  and 

steelhead  salmon. 
Chum   and   silver  salmons,   steelhead 

salmon. 
Chum  and  silver  salmons. 
Chinook,  chum,  humpback,  silver,  and 

steelhead  salmons. 
Chinook  and  chum  salmons. 
Chum,  humpback,  silver  and  steelhead 

salmons. 
Blueback.  chinook,  and  silver  sabnons. 
Silver  and  steelhead  salmons. 
Flounder,  pollock,  lobster. 
Lobster. 
Blackspotted.  brook,  rainbow,  and  lake 

trouts,  steelhead  salmon,  grayling. 
Grayling. 

Grayling  and  rainbow  trout 
Blackspotted  trout. 
Do: 
Do. 
Do. 
Do. 
Do. 
Shad  and  yellow  perch. 
Brook,  lake,  and  rainbow  trouts,  lake 

herring,  landlocked  salmon,  pike,  and 

yellow  perches,  whitefiah. 
Whitefiah; 
Lake  trout. 
Yellow  perch. 
Lake  herring. 
Pike  perch. 
Lake  trout. 
Whiteflsh. 
Lake  herring. 
Lake  trout. 

Lake  herring  and  whiteflsh. 
Whitefiah. 

Shad,  pike,  and  vellow  perches. 
Brook  and  rainbow  trouts,  steelhead, 

Chinook,  and  silver  salmons. 
Chinook,  silver,  and  steelhead  salmons. 
Chinook  salmon. 

Do. 
Chinook  and  chum  salmons. 
Blackspotted  trout,  chinook,  steelhead, 

and  silver  salmons. 
Chinook,  steelhead,  and  silver  salmooa. 
Shad. 

Bass,  catfish,  sunfish. 
Bass. 
Atlantic,   humpback,    and   landlocked 

salmons,  brooV  trout. 
Brook  and  lake  trouts,  pike  perch,  white- 
flsh, steelhead  salmon. 
Lake  trout,  whitefiah. 
Lake  trout 
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Fi8H-CuLTURAL  STATIONS  Operatbd  Durino  THE  FiBCAL  Ybab  1917 — Continued, 


Designation. 


Period  of  operation. 


Species  handled. 


Edenton.N.C 

Weldon.N.C 
Erwin.Tenn 


Entire  year. 
April-May.. 
Entire  year. 


Fairport,  Iowa 

Black  River,  Ark., 


Cmnberland  River,  Ky. 
Lake  Cooper,  111 


do 

October-December . . 


N  ovember-December . 
Angost-Deoember 


Lake  Pepin,  Minn. 


September-November. . 


Gloucester,  Mass. 
Green  Lake,  Me. . 


Entire  year. 
....do 


Grand  Lake  Stream,  Me. 
Homer,  Minn 


September- June . 
Entire  year 


La  Croase,  Wis. 


.do. 


LeadvUle,Colo.. 


.do. 


Antero  Lake,  Colo 

Crystal  Lake,  Colo 

Englebrecht  Lake,  Colo 

Hoselkuss  Lake,  Colo 

Mnsgrove  Lake,  Colo 

Nor&fleld  Lake,  Colo 

Smith  Ponds,  Colo 

Turquoise  Lake.  Colo 

Uneva  Lake,  Colo 

Woodland  Park  Lake,  Colo. 

Seven  Lakes,  Colo 

Louisville,  Ky 


Spring,  Ark 

Friar  PobtTMiss... 

Manchester,  Iowa...... 

BeUevue,  Iowa 


North  McGregor,  Iowa., 


Galena,  IlL. 


Nashua,  N.H.... 

Neosho,  Mo 

Northville,  Mich. 


Alpena,  Mich 

Bay  aty,  Mich 

Bay  Port.  Mich 

Brevort.  Mich 

Belle  Isle,  Mich 

Charity  Island,  Mich. 

Oiarlevoix,  Mich 

Cheboygan,  Mich 

Detour,  Mich 

Detroit,  Mich 

Fairport,  Mich 

Frankfort,  Mich 

Grand  Haven,  Mich.. 

Ue  Royale,  Mich 

Keystone,  Mich 

Leland.  Mich 

Manistique,  Mich 

Marquette.  Mich 

Monroe,  Mieh , 


April-May 

November 

October-November . 

....do 

....do. 

....do 

....do 

....do 

....do 

....do 

June 

Entire  year 


....do 

July-December. 


Entire  year 

August-December . 


.do. 


November. 


Entire  year. 

....do 

....do 


Apnl-May 

April 

November 

do 

October-November 

do 

A  pril-May,  November. . 

October-November 

do 

A  pril-May,  December. . 

October-November 

do 

do 

do 

do..... 

....do 

.  ..do 

...do 

April-May 


Black  bass,  shad,  sunfish,  white  perdi. 

Striped  bass. 

Brook  and  rainbow  trout,  black  b.a9. 

carp,  sunfish,  rook  bass. 
Black   bass,   buffalofish.  carp,  catfish, 

orappie,  drum,  pickerel,  pike,  perch. 
Black  bass,  buffalofish,  oarp,  catfish, 

orappie,  pike  perch,  sunfish,  suckers. 
Black  bass,  crappie.  sunfish. 
Black  bass,  bimaioflsh.  oarp,  catfish. 

orappie,  pickerel,  sunfish,   pike  and 

veliow  perches. 
Black  bass,,  bufliakrflsh,  carp,   catfish, 

crappie,  pickerel,  pike  percn,  sunfish, 

yellow  perch. 
Butterfish,    ood,     flounder,     haddock, 

lobster,  mackerel,  pollock. 
Brook  trout,  steelhead,  landlocked,  and 

humpback  salmons,  smelt. 
Landlocked  salmon. 
Black   bass,  buflaloflsh,  catfish,   carp, 

crappie,  drum,  pike,  rock  bass,  sunfish. 

yellow  and  pike  perches,  brook  and 

rainbow  trouts. 
Black   bass,  buffalofish,  carp,  catfish, 

brook  trout,  crappie,  drum,  pike,  pike 

perch,  rock  bass,  sunfish.  yellow  potih. 
Blackspotted,  brook,  rainbow,  and  lake 

trotits,  grayling. 
Rainbow  trout. 
Brook  trout. 
Da 
Do. 
Do. 
Da 
Da 
Da 
Do. 
Do. 
Blackspotted  trout. 
Black  Dass.  crappie,  pike  perc^  roek 

bass,  sunnsh,  diUMxdc  salmon,  runbow 

Black  bass,  catfish,  rock  bass,  sunfish. 
Black  bass,  bullaloflsh.  carp,  catfish 

crappie,  rock  bass,  sunfish. 
Brook  and  rainbow  trouts,  rock  bass, 

smallmouth  bass. 
Black  bass,  buflaloflsh;  carp,  catfish, 

crappie,  drum,  pike,  sunfish,  warmooth 

bass,  white  ban,  veliow  perch. 
Black  bass,  buffalofish,  carp,  catfish, 

crappie,  pike,  rock  bass,  sunilsh,  yellow 

perch. 
Black  bass,  buffalofish,  carp,  drum,  pike, 

river  herring,  sunfish,  warmouth  bass, 

yellow  perch. 
Brook,  lake,  and  rainbow  trouts,  small- 
mouth  bass. 
Black  bass,  crappie,  rambow  trout,  rock 

bass,  sunfish,  yellow  perdi. 
Brook,  lake,  and  rainbow  trouts,  i 

mouth  bass. 
I^ike  trout,  whlteflsh. 
Pike  perch. 
Whitefish. 
Da 
Da 
Do 
Lake  trout,  whitefish. 
Lake  trout. 

Da 
Pike  perch,  whitefish. 
Lake  trout. 
Da 
Do 
Lake  trout,  whitefidL 
Lake  trout. 
I^ke  trout,  whitefish. 
Lake  trout. 

Da 
PIkeperoh. 
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Fi8H-CmnTRAL  Stations  Operated  Dubinq  the  Fiscal  Year  1917— Continued. 


DeslgDatiaii. 


Period  o('Op«rati<m. 


Species  handled. 


Northville.  Mich.— Continued. 

Munlslng,  Mich 

HunoGOong,  Mich 

Nanbinway.  Mich 

Northport,  Mich 

Ontonagon,  Mich 

St.  Ifcnaoe,  Mich 

St.  James,  Mich 

St.  Joeeph,  Mich 

South  Manltou.  Mich 

Port  Lookout,  Mich 

Orangeburg,  S.  C 

Branchvllle,  8.  C 

Jacksonboro,  S.  C 

Put  in  Bay.  Ohio 

Middle  Bass,  Ohio 


North  Bass,  Ohio. . 
Port  Clinton,  Ohio. 

Toledo.  Ohio 

Qnincy,  nil 


8t.Jahnsbnr7,Vt.. 


Darling  Pond,  Vt. 
Holden,Vt 


Lake  Mitchell,  Vt. 

Swanton,  Vt , 

Berkshire.  Mass.... 

San  Marcos,  Tex 

Saratoga,  wyo , 

Spearflsh,  S.  Dak 


Tupelo,  Miss , 

White  Sulphur  Springs,  W.  Va. 


Woods  Hole.  Mass. . . 
Menemsha,  Mass. 


Waqnoit .  ifass. . 

Wtekford.R.I.. 

Wytheville,  Va 


Yes  Bay,  Alaska 

Smeaton  Bay,  Alaska. 


October-November 

April 

October-November 

do 

do 

do 

do 

do 

December 

do 

Entire  year 

March-April 

do..:. 

Entire  vear 

April,  November  -  De- 
cember. 

do 

do 

do 

Entire  year 


.do. 


July-December. 
Entire  year 


September-December . 

April-May 

Entire  year 

do 

.....do 


.do.. 


.do., 
.do.. 


do 

January-April . 

do 

.....do 

Entire  year.... 


....do 

August-Septeml>er. . 


Lake  trout. 

Pike  perch. 

WhltSsh. 

Lake  trout,  whiteflsh. 

Lake  trout. 

Lake  trout,  whiteflih. 

Lake  trout. 

Da 
Whiteflsh. 

Da 
Black  bass,  snnfldL 
Shad. 

Da 
Lake  trout,  whiteflsh,  pike,  peroh. 
Pike  perch,  whiteflsh. 

Da 
Da 
Da 

Black  bass,  bufTaloflsh,  catfish,  crappie, 
pike  perch,  rock  bass,  sunfish,  yellow 
bass,  yellow  perch. 

Brook,  lake,  rainbow,  and  sunapee  trouts, 
landlocked  and  steelhead  salmons,  yel- 
low perch. 

Brook  trout. 

Brook,  lake,  and  rainbow  trouts,  steel- 
head  and  landlocked  salmons. 

Brook  trout. 

Pike  and  yellow  perches. 

Brook  trout. 

Black  bass,  crappie,  rook  bass,  sunflsh. 

Blackspotted,  Drook,  and  rainbow 
trouts,  steelhead  salmon. 

Brook,  blackspotted,  lake,  rainbow,  and 
Loch  Leven  trouts. 

Black  bass,  catfish,  crappie,  sunfish. 

Brook  and  rainbow  trouts,  black  bass, 
sunfish. 

Cod,  flounder,  mackerel. 

Flounder. 
Do. 
Do. 

Black  bass,  brook  and  rainbow  trouts, 
rock  bass,  sunfish. 

Blueback  salmon. 
Do. 


Early  in  the  fiscal  year  an  additional  hatchery  was  added  to  the 
number  already  in  operation,  through  the  acceptance  of  a  donation 
by  Mrs.  Mary  A.  Scully  of  a  trout-natching  plant  which  had  been 
constructed  and  successfully  operated  as  a  private  venture  for  some 
years  by  her  husband,  the  late  John  S.  Scully,  of  Massachusetts. 
This  property  consists  of  about  135  acres  of  land  in  the  heart  of  the 
Berkshire  Hdls,  some  7  miles  from  Great  Barrington,  Mass.,  with 
the  ponds  and  buildings  required  for  a  complete  trout  hatchery. 
A  joint  resolution  of  Congress,  authorizing  the  Secretary  of  Com- 
merce to  accept  the  gift  on  behalf  of  the  (Jovemment  was  signed 
by  the  President  on  Jmy  28,  1916,  and  shortly  thereafter  the  Bureau 
instituted  active  trout  operations  with  the  stock  of  fish  induded  as 
a  part  of  the  donation. 

DISTRIBUTION   OP  THE   HATCHERY   OUTPUT, 

The  output  of  the  hatcheries,  planted  under  favorable  conditions 
and  in  well-considered  places,  reached  every  State  and  Alaska.  The 
commercial  fishes  were  distributed  for  the  most  part  in  local  waters, 
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on  the  initiative  of  the  Bureau  and  under  the  immediate  direction 
of  the  various  station  superintendents.  The  fishes  adapted  for  the 
minor  interior  waters  were  largely  planted  on  applications  from 
States,  clubs,  associations,  and  mdividuals  bearing  tne  indorsement 
of  Senators  or  Representatives. 

In  the  course  of  the  year  the  fish-distributing  cars  traveled  a 
total  of  138,717  miles,  the  paid  transportation  amounting  to  122,778 
miles.  Although  the  output  of  fish  was  larger  than  ever  before,  a 
material  reduction  in  distribution  expenses  by  messengers  was 
effected,  tnrouffh  the  systematic  planning  of  the  work  with  the  view 
of  supplying  ail  species  without  covering  the  same  territory  twice. 
By  this  means  the  messenger  ta*avel  of  645,721  miles  in  1916  was 
rcfduced  to  554,597  miles  in  1917.  The  average  cost  per  mile  for 
movement  of  tJie  Bureau's  cars,  based  on  data  compded  for  the 
fiscal  year  1916,  was  $0,144,  including  fares  of  the  car  crews. 

A  new  fish  transportation  car,  for  which  Congress  had  provided 
an  appropriation  of  $20,000,  was  completed  and  put  in  commission 
shortly  after  Julv  1,  1916.  This  car  is  of  steel  construction  through- 
out except  for  tne  doors  and  windows,  and  is  equipped  for  carrying 
140  cans  of  fish.  Its  use  has  greatly  facilitated  the  distribution 
work,  as  it  carries  a  load  almost  50  per  cent  larger  than  the  old  cars. 

Small  shipments  of  eggs  have  been  made  to  foreign  countries,  in 
response  to  oflBcial  requests.  Thus,  there  were  forwarded  to  Canada 
96,000  rainbow-trout  eggs  and  to  Japan  100,000  brook-trout  eggs 
and  101,000  rainbow-trout  eggs.  To  the  Canal  Zone  there  were  sent 
2,750  fingerling,  black  bass,  catfish,  rock  bass,  and  sunfish,  at  the 
request  of  the  canal  administration. 

A  detailed  statement  of  the  distribution  and  planting  of  fish  is 
published  separately  as  a  part  of  this  report,  and  is  available  for 
gratuitous  distribution.  This  statement  snows  by  States  and  local- 
ities the  number  and  age  of  fish  of  each  species  distributed  during  the 
year. 

PBOPAOATION   OF  THE   PACIFIC   SALMONS. 

The  run  of  both  red  and  humpback  salmons  in  the  vicinity  of  the 
Afognak  station  was  the  lai^est  that  has  occurred  in  that  region  since 
the  year  of  the  eruption  of  Mount  Katmai  in  1912.  In  connection 
with  the  run  of  the  former  species,  it  is  noteworthy  that  Litnik  Lake 
was  the  only  point  in  the  ash  belt  where  any  number  of  redfish  were 
noticeable,  and  nearlv  all  the  other  lakes  which  they  frecjuented  before 
the  eruption  were  barren.  Whether  this  run,  consisting  of  indi- 
viduals of  an  inferior  size,  was  affected  by  remote  influences  or  was 
in  part  or  altogether  the  result  of  the  hatchery  plantings  is  conjectural. 

Collections  of  red-salmon  eggs  extending  from  July  26  to  October 
18  amounted  to  22,424,000,  of  which  4,678,000  were  taken  at  Seal 
Bay  and  692,000  at  Uganak  Bay.  To  these  acquisitions  was  added 
a  gift  of  1,016,000  eyed  eggs  from  the  Karluk  hatchery  of  the  Alaska 
Packers  Association.  Some  of  the  later  eggs  were  more  than  seven 
months  in  process  of  hatching,  due  to  thefact  that  the  water  tem- 

I)erature  remained  around  33°  F.  until  after  the  middle  of  April,  fol- 
owing  a  very  severe  winter.  Fry  began  taking  food  late  in  April, 
and  8,871,000  were  on  hand  at  the  end  of  me  fiscal  year  after 
10,296,000  had  been  liberated.  Freshened  salt  salmon,  a  by-product 
of  spawning  operations,  was  fed  mih  satisfactoiy  results.    Its  prepa- 


Digitized  by 


Google 


BEPOBT  OF  THE  COMMISSIONEB  OF  FISHERIES.  607 

ration  consisted  in  soaking  in  running  water  for  24  hours,  removing 
skin  and  bones,  and  grinding.  It  was  next  placed  in  boiling  water, 
which  caused  the  fle^  to  granulate,  and  was  then  reground.  When 
granulated  by  the  boiling-water  treatment  a  greater  proportion  is 
eaten,  whereas  when  the  raw  flesh  is  reduced  ^  a  fine  state  by  the 
second  grinding  a  largepart,  in  the  form  of  a  milky  fluid,  is  lost  when 
put  into  the  water.  Tne  fry  are  fed  from  six  to  eight  weeks,  and 
released  only  when  it  becomes  necessary  to  provide  feeding  space  for 
more  recent  hatchings. 

At  Litnik  Lake  25,310,000  himipback-salmon  ^gs  were  collected 
between  August  1 1  and  September  11.  At  Seal  Bay  3,010,000  of  this 
species  were  obtained  and  more  were  in  sight,  but  collecting  had  to 
be  discontinued  in  order  to  reserve  space  for  redfish  e^.  At  Uganak 
Bay  when  10,730,000  had  been  taken  all  snace  was  mled  and  collec- 
tions were  necessarily  suspended.  Late  in  October  aU  these  eags  were 
transferred  from  the  field  stations  to  Afognak  hatchery  and  tne  aux- 
iliaries were  closed.  In  the  course  of  the  season,  a  transfer  of 
16,000,000  himrpback-salmon  eggs  was  made  to  Seattle,  Wash.,  half 
of  them  being  destined  to  Puget  Soimd  stations  and  half  to  stations 
in  Maine.  The  19,343,000  humpback  fry  produced  at  Afognak  were 
held  as  long  as  possible,  but  owmg  to  lack  of  room  it  was  necessary 
to  plant  them  prior  to  sac  absorption.  Most  of  them  were  released 
in  the  river  below  the  lake  and  were  widely  scattered  so  that  they 
might  settle  in  crevices  between  the  rocks  covering  the  river  bed. 

Although  tJie  run  of  red  salmon  in  the  vicinity  of  Yes  Bay  station 
was  commercially  far  below  that  of  tiie  precedmg  year,  a  good  col- 
lection of  eggs  was  made.  Although  the  number  secured  was  not  as 
lai^e  as  in  the  previous  year,  when  72,000,000  were  taken,  the  figures 
of  the  average  year  were  surpassed  b;^  several  millions. 

While  facihties  for  rearing  were  limited,  more  than  800,000  finger- 
lings  were  produced  and  liberated  in  tJie  course  of  the  season  and 
785,600  were  being  held  at  the  end  of  the  fiscal  year.  From  58.000,000 
^gs  coDected,  mainly  in  September,  49,600,000  fry  were  lioerated, 
and  2,000,000  eyed  eggs  were  supplied  to  the  Oregon  State  hatchery 
at  Bonneville.  The  salt-solution  process  was  employed  for  the  re- 
moval of  dead  eggs. 

The  combinedoutput  of  fingerling  salmon  from  the  Washington 
stations  was  above  37,000,000,  while  upward  of  3,000,000  additional, 
in  process  of  rearing,  were  carried  over  into  the  new  fiscal  year. 
Steelhead  fingerlings  released  numbered  nearly  4,000,000.  i^  col- 
lections at  these  stations  were  generally  succe^ful.  though  dimmished 
because  of  the  off  vear  for  humpback  salmon.  A  feature  at  Birdsview 
station  was  the  taking  of  38,000  humpback-salmon  eggs.  This  species 
has  heretofore  visited  these  waters  only  every  second  year,  and  this 
appearance  in  Grandy  Creek  can  not  be  regarded  otherwise  than  the 
result  of  the  Bureau's  effort  to  establish  an  annual  run  by  the  transfer 
of  eggs  from  Alaska.  Conditions  were  most  xmfavorable  during  the 
humpback  run,  Grandy  Creek  being  at  a  low  stage,  and  the  water 
spread  out  over  the  wide  gravelly  bar  at  the  creek^s  mouth,  making 
it  difficult  for  fish  to  enter.  No  ^gs  were  taken  at  any  other  Wash- 
ington station,  although  fishermen,  noting  their  off-year  appearance, 
made  reports  from  vanous  places  which  indicated  the  taking  of  quite 
a  number.  Alaska  humpback  fry,  the  product  of  4,000,000  eggs,  were 
again  introduced  in  this  stream*    Tlie  same  conditions  that  hampered 
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the  entrance  of  humpbacks  mto  the  creek  prevailed  during  the  sockeye 
run,  otherwise  larger  results  would  undoubtedly  have  been  recorded. 
In  the  spring,  several  sockeye  salmon,  from  6  to  10  inches  in  length, 
were  taken  in  the  creek.  Another  shipment  of  225,000  eggs  was  sent 
from  Quinault  station  in  order  to  continue  the  plantings  in  Puget 
Sound. 

Low  water  curtailed  the  chinook-^g  coUections  in  the  Puget  Sound 
r^on,  but  hatching  results  were  good,  the  fry  taking  food  more  read- 
ily and  developing  more  rapidly  than  any  o  ther  species.  The  steelhead 
run  was  late,  out  nearly  as  many  e^  were  collected  as  last  year,  and 
over  a  million  were  transferred  to  Maine  and  other  points  eastward. 
The  take  of  silver-salmon  eggs  was  2,000,000  in  excess  of  last  year. 

At  Baker  Lake  the  sockeye-egg  collections  numbered  5,445,000,  sur- 
passing the  previous  year  by  2,000,000.  An  unusual  occurrence  was 
the  fact  that  about  22  per  cent  of  the  eggs  could  not  be  fertilized, 
though  the  fry  resulting^  from  the  fertile  ones  were  normal.  The 
silver-salmon  eggs  were  infertile  to  a  somewhat  greater  extent.  A 
battery  of  trougns  was  set  up  outside  the  hatchery  for  the  rearing 
of  fry.  All  fish  were  fed  to  some  extent  prior  to  releasing  them. 
All  cnum  and  silver  salmon  fry  at  Darrington  station  were  reared  to 
the  feeding  sta^e.  There  was  an  increase  in  the  a^regate  e^  col- 
lections of  chmook,  chum,  silver  and  steelhead  sahnons  at  ifiabot 
Creek  station,  but  at  Day  Creek  a  falling  off  occurred.  All  eggs  at 
the  latter  point  were  transferred  to  Birdsview  for  hatching.  At 
Sultan  station  a  washout  reduced  the  egg  collections.  All  fry  at  thb 
point  were  fed  prior  to  release..  A  slougn  pond,  150  by  4  feet  in  area 
and  1*  feet  deep,,  was  constructed,  and  used  with  excellent  results 
for  holding  and  leedinjg  young  fish. 

At  Duckabxish  station  there  was  an  unusually  small  run  of  chum 
salmon,  and  as  trouble  was  experienced  from  log  jams,  at  least  half 
the  run  of  chum  and  all  the  silver  salmons  escaped  capture.  At 
Brinnon  station,  though  conditions  were  like  those  at  Duckabush, 
increased  collections  of  silver  and  chinook  salmons  eggs  were  made, 
despite  the  fact  that  unlawful  purse-seine  fishing  was  conducted 
below,  for  which  some  of  the  fishermen  were  convicted  by  State 
authorities.  Most  of  the  steelhead  run  at  this  station  escaped  when 
the  rack  was  washed  out  in  May  or  when  log  jams  prevented  fishing. 
The  work  at  the  Duckabush  and  Quilcene  stations  was  greatly  facin- 
tated  by  the  purchase  of  two  motor  trucks  during  the  latter  part  of 
the  fiscal  year. 

An  interesting  item  in  connection  with  the  work  at  this  field  was  the 
result  attained  irom  feeding  in  the  so-called  slough  pond,  an  arm  of 
the  Walcotts  Slough,  which  was  screened  to  exclude  enemjr  fish. 
All  the  salmon  fry  hatched  at  Brinnon,  and  the  younger  specimens 
of  fish  forwarded  from  Duckabush  and  Quilcene,  were  plac^  in  this 
pond  and  fed  regularly.  They  made  a  rapid  growth  and  the  losses 
were  slight.  They  were  allowed  to  pass  out  at  will,  the  meshes  of 
the  screen  being  larce  enough  to  permit  their  escape.  The  chum 
saknon  left  the  Sough  at  the  end  of  four  or  five  weeks,  although  they 
had  in  almost  every  case  been  fed  for  about  the  same  length  of  time 
in  troughs  or  cement  ponds  before  their  transfer  to  the  slough.  The 
chinook  and  silver  salmons  remained  for  a  longer  period  and  left 
the  slough  in  a  body. 
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difference  in  the  mileage  is  52,  whereas  the  difference  in  the  rate  is  41 
cents  a  hundred,  or  $8.20  a  ton,  which  is  the  differential  maintained 
against  the  shorter  haul  at  Grand  Junction,  Tenn. 

Now,  then,  in  justifying  this  discrimination,  the  Interstate  Com- 
merce Commission  saia,  justifying  the  discrimination  between  New 
York  and  Memphis : 

There  Is  a  disconnected  service  between  New  York  and  Memphis,  regular 
boats  plying  betweeh  Natchez  and  New  York  and  Memphis.  -The  water  com- 
petition Is  to  be  regarded  as  potential,  but  not  actual,  and  the  testimony  In  this 
case  indicates  that  any  material  advance  in  the  rates  from  New  York  to  Mem- 
phis would,  without  doubt,  result  in  reestabllshment  of  active  competition  on 
the  Mississippi  River. 

Mr.  Wettrick.  Mr.  Shaughnessy,  do  you  remember  that  Commis- 
sioner Clark  said  in  the  Shreveport  case  there  was  no  long-and-short- 
haul  question  involved? 

Mr.  Shaughnessy.  Mr.  Clark  and  I  do  not  exactly  agree  on  that 
Of  course  when  we  come  right  down  to  a  literal  interpretation  of  the 
Shreveport-Texas  discrimination  it  classes  as  third-section  discrimi- 
nation. In  other  words,  undue  preference  between  commimities — 
between  the  community  of  Louisiana  on  the  one  hand  and  Texas  on 
the  other:  but  the  point  I  make  is  that  the  Shreveport  discrimina- 
tion on  inboimd  busmess  from  the  north  is  due  to  fourth-section  vio- 
lations predicated  upon  the  potential  competition  of  the  Red  River 
and  its  proximity  to  the  Mississippi  River  through  the  port  of  Vicks- 
burg.  This  gave  Shreveport  lower  rates  on  its  inbound  business 
from  St.  Louis  and  Kansas  City  than  was  given  to  Fort  Worth, 
Dallas,  and  other  mileage-equivalent  points  in  Texas,  and  this  dis- 
crimination the  Interstate  Commerce  Commission  has  failed  to  re- 
move. And  in  this  connection,  let  me  also  state  that  Shreveport 
itself  suffers  long-and-short-haul  discrimination,  as  intermediate  on 
the  direct  lines  from  St.  Louis  and  Kansas  City  to  New  Orleans, 
where  there  has  been  no  water  competition  worth  speaking  of  for 
years.  As  to  the  Shreveport  and  the  Texas  situation,  therefore,  we 
have  parallel  lines  of  railroad  running  direct  from  St.  Louis  and 
Kansas  City  to  both  Shreveport  and  Dallas.  These  lines  operate 
under  substantially  similar  circumstances  and  conditions  and  from 
an  operating  standpoint  there  is  absolutely  no  reason  why  there 
should  be  any  difference  in  the  rates.  Yet,  for  a  distance  of  662 
miles  from  Kansas  City  to  Shreveport,  the  rate  on  agricultural  im- 
plements is  $10  per  ton  for  a  562-inile  haul,  whereas  me  rate  on  the 
same  commodity  from  Kansas  City  to  Dallas  over  a  515-mile  haul  is 
$18.80.  Take  canned  goods  as  another  example,  the  rate  from 
ICansas  City  to  Shreveport  is  $6.60  per  ton  for  the  longer  distance 
than  to  Dallas,  where  it  is  $9.20  per  ton.  Now,  that  shows  that  the 
long-and-short-haul  discrimination  did  enter  into  the  Texas-Shreve- 
port  case  and  because  the  Texas  Railroad  Commission  undertook  to 
offset  this  inbound  discrimination  maintained  against  Texas  by  low- 
ering the  local  rates  within  the  State  of  Texas,  the;  Interstate  Com- 
merce Commission  stepped  in  under  the  third  section  of  the  act  to 
regulate  commerce  ana  found  that  the  action  of  the  Texas  commis- 
sion operated  as  a  burden  upon  interstate  commerce,  and  incidentally 
in  removing  this  so-called  discrimination  as  between  localities,  the 
commission  nas  assumed  jurisdiction  over  all  local  rates  in  Texas  to 
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the  exclnsion  of  the  State  legislature,  its  courts,  and  its  railroad  com- 
mission— and  this  in  the  face  of  the  commission's  own  admission  that 
it  has  no  power  to  make  anything  other  than  a  maximum  rate  and 
alternative  orders  for  the  removal  of  discrimination,  under  which  the 
carriers  may  make  any  kind  of  a  rate  adjustment  that  they  see  fit. 
Now,  as  reinforcing;  and  more  fully  elucidating  the  Texas  situation 
I  want  to  offer  at  this  point  the  testimony  of  1&.  Byars,  of  the  Fort 
Worth  Traffic  Bureau,  and  the  testimony  of  Conmiissioner  Mayfield, 
of  the  Texas  Bailroad  Commission. 

In  connection  with  the  Byars  letter  that  I  have  submitted  here,  I 
wish  to  give  reference  to  the  testimony  which  Mr.  Byars  gave  before 
the  Senate  Committee  on  Interstate  Commerce,  on  June  30,  1916,  on 
Senate  bill  5242,  and  I  ask  to  have  it  incorporated  with  Mr.  Byars's 
letter,  his  testimony  beginning  at  page  44  and  ending  on  page  54. 

(The  testimony  referred  to  is  here  printed  in  full,  as  follows:) 

Statement  of  Mb.  Ed  Byabs,  Repbesenting  the  Fort  Wobth  Bubeau,  Fobt 

WoBTH,  Tex. 

Mr.  Byabs.  Mr.  Chairman,  I  see  that  the  Hon.  Earl  B.  May  field,  of  our  State 
railroad  commission,  Is  here,  and  as  I  am  very  anxious  that  he  should  be 
heard  by  the  committee  I  will  make  my  statement  as  brief  as  possible. 

In  discussing  this  bill  it  will  not  b^  necessary  for  me  to  review  in  detail  all 
the  Incidents  In  the  Shreveport  case  leading  up  to  tlie  present  time.  Suffice  it 
to  say  that  the  Interstate  CJommerce  Commission  set  aside  the  Texas  commis- 
sion's rates  when  It  ordered  In  a  scale  of  class  rates  from  Dallas  to  points  in 
east  Texas  on  the  Texas  &  Pacific  and  from  Houston  to  points  in  Texas  north- 
east thereof  on  the  H.,  E.  &  W.  T.  However,  the  scale  there  fixed  as  far  as 
it  went,  which  was  182  miles  on  the  T.  &  P.  and  230  miles  on  the  H.,  E.  &  W. 
T.,  was  the  same  as  the  Texas  commission's  scale,  the  only  difference  being 
that  the  western  classification  was  ordered  to  be  used  in  connection  with  It 
Instead  of  the  Texas  commission's  classifications.  The  western  classification 
contains  a  majority  of  higher  ratings  but  it  also  contains  some  lower  ratings 
than  the  Texas  classification.  Three  out  of  the  seven  members  of  the  com- 
mission dissented  from  the  opinion  on  the  apparent  ground  that  they  did  not 
.  have  the  authority  to  make  State  rates  In  view  of  section  1  of  the  act  to  regu- 
late commerce,  which  specifically  provides  that  they  did  not  have  such  author- 
ity. What  did  the  Supreme  Court  do  when  this  case  was  appealed  to  it?  It 
examined  the  law  and  came  to  the  conclusion  that  the  Interstate  Commerce 
Commission  has  the  power  to  make  State  rates  wherever  such  action  becomes 
necessary  to  preserve  the  freest  flow  of  commerce  among  the  States. 

Of  course,  the  Supreme  Court's  interpretation  is  the  law  of  the  land,  and 
stands  as  such  until  the  Congress  speaks  again  and  leaves  no  such  question 
open  to  Interpretation  but  specifically  provides  that  under  no  circumstances 
shall  State-made  rates  be  set  aside  unless  and  until  they  have  been  carefully 
examined  Into  as  to  their  reasonableness  and  found  to  be  unreasonable  by  a 
court  of  competent  jurisdiction.  In  the  Slireveport  case  the  reasonableness  or 
the  unreasonableness  of  the  Texas  rates  per  se  was  not  examined  into  at  all. 
The  particular  rates  under  examination  have  been  the  rates  from  Shreveport 
into  east  Texas  points  and  from  east  Texas  points  Into  Shreveport,  La.  Those 
are  the  only  rates  the  Interstate  Commerce  Commission  ought  to  have  the  right 
to  fix,  because  they  are  Interstate  and  because  that  was  the  purpose  of  the  act 
to  regulate  commerce. 

We  believe  that  the  State  should  have  the  right  to  make  rates  and  to  regulate 
railroads  In  the  matter  of  transportation  charges  just  as  much  so  as  regulate 
them  In  the  matter  of  the  issuance  of  stocks  and  bonds  or  requiring  them  to 
make  track  connections  or  any  other  orders  affecting  their  revenues  whatso- 
ever. Secondly,  the  Interstate  Commerce  Commission,  at  tlie  present  time.  Is 
wholly  unprepared  to  take  over  the  work  of  making  rates  on  the  intrastate 
traffic  of  all  the  separate  States. 

The  State  of  Texas  has  next  to  the  longest  State  line  of  any  State  in  the 
Union.  Its  intercoastal  canal  and  two  navigable  rivers — the  navigation  of 
each  of  which  is  being  extended — its  vastly  differing  soil  and  climatic  condl- 
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tions,  crop  productions,  etc..  Its  mountainous  section,  its  marsliy  rice  lands; 
and  all  of  tbose  things  must  be  considered  in  connection  with  its  transporta- 
tion conditions. 

The  railroads  at  the  Shreveport  hearing,  in  the  supplemental  order,  seemed 
to  suggest  taking  the  level  of  the  rates  from  Shreveport  into  Texas,  which  ar^ 
admittedly  very  high,  and  the  Texas  commission  scale,  which  the  carriers 
claim  is  too  low,  and  strike  a  level  half  way  between  the  high  and  low  points 
and  making  that  level  the  basis  for  both  the  Texas  Intrastate  rate  and  the 
interstate  rates  from  Shreveport;  in  other  words,  grade  the  Texas  rate  up 
and  grade  the  Shreveport-to-Texas  rate  down.  That  is  a  most  unjustifiable 
proposition,  because  it  is  presupposing  that  the  Shreveport  rates  are  somewhat 
near  reasonable  rates  and  that  the  Texas  rates  are  too  low.  The  Shreveport 
people,  in  my  judgment,  ask  for  rates  from  Shreveport  into  Texas  on  traffic 
that  never  moves  and  never  has  moved  and  never  will  move  from  Shreveport 
into  Texas,  and  it  seems  to  me  it  is  a  proposition  as  to  which  the  Shreveport 
people  are  being  somewliat  misled. 

I  would  like  to  read  from  the  brief  filed  by  the  Fort  Worth  Freight  Bureau 
in  Docket  3918  just  an  extract  from  page  25  [reading] : 

**The  complainants*  principal  object  in  bringing  this  case  was  to  get  into 
Texas  with  their  goods,  the  greater  portion  of  which  are  received  on  low  In- 
bound carload  rates  (which  great  advantage  they  expect  to  retain),  and  some 
very  few  of  which  goods  are  manufactured  at  Shreveport  But  it  so  happens 
that  they  do  not  manufacture  brick  in  Louisiana  to  any  very  great  extent,  and 
practically  none  at  Shreveport.  Therefore,  any  rates  that  might  be  prescribed 
from  Shreveport  to  Texas  points  on  this  commodity  would  be  merely  paper 
rates,  and  we  do  not  think  that  this  commission  will  feel  justified  in  going  ta 
the  extreme  lengths  of  increasing  the  Texas  rates  In  order  to  establish  a  scale 
of  rates  for  the  benefit  of  Shreveport's  brick  manufacturers  of  the  future. 

"There  are  probably  three  or  four  brick  plants  in  the  State  of  Louisiana,, 
making  only  the  low  grade  common  brick ;  they  have  not  the  clay  from  which 
to  make  any  other  kind  of  brick,  and  very  little  of  that.  Therefore  no  necessity 
exists  for  any  rates  from  Shreveport  to  Texas. 

"  It  is  approximately  1,000  miles,  rough  speaking,  across  the  State  of  Texas 
from  Brownsville  to  Texline;  there  are  125  brick  plants  in  this  State — one  for 
every  121  miles.  From  Texarkana  to  El  Paso  it  is  850  miles,  or  one  brick  plant 
for  every  7  miles. 

"The  last  available  Government  Statistical  Report  (1913)  shows  that  Texas 
produces  practically  three  times  as  many  brick  as  Louisiana,  and  that  no  face, 
front,  fire,  or  paving  brick  are  manufactured  in  Louisiana. 

"  Under  the  circumstances,  certainly  no  necessity  exists  for  this  commission, 
in  prescribing  reasonable  rates  to  and  from  Shreveport,  to  disturb  the  present 
rates  in  Texas." 

I  would  like  also  to  read  an  extract  from  an  address  made  by  Judge  William 
D.  Williams,  of  the  Railroad  Commission  of  Texas,  at  Austin,  on  June  13, 
referring  to  the  Sheppard  amendment    Judge  Williams  said : 

"Because  of  its  great  size  and  the  large  volume  of  purely  State  transpor- 
tation in  Texas,  the  shippers  and  citizens  of  this  State  are  probably  more  seri- 
ously threatened  than  those  of  any  other  States,  by  the  startling  innovation 
inaugurated  under  authority  of  what  Is  known  as  the  Shreveport  rate  case; 
and  yet  while  this  is  true  the  extent  to  which  that  case  goes  is  generally  over- 
estimated and  its  effect  misconceived.  Indeed,  I  might  say  that  if  it  had'  a 
greater  effect,  while  it  might  substantially  destroy  the  autonomy  of  the  State, 
it  would  likely  be  less  dangerous  both  to  State  and  interstate  shippers.  For 
the  decision  of  the  Supreme  Court  of  the  United  States  divides  the  control  of 
State  rates  between  two  bodies,  the  one  State  and  the  other  National,  and 
these  two  bodies,  each  with  its  incomplete  control,  have  no  means  of  acting 
together.  It  is  not  correct  to  say  that  the  Interstate  Commerce  Commission 
makes  rates  in  Texas.  The  Supreme  Court  of  the  United  States  expressly 
holds  that  it  has  no  such  power.  What  the  commission  does  when  it  inter- 
feres is  to  annul  rates  made  by  the  State  commission  and  authorize  the  rail- 
roads to  substitute  therefor  rates  that  are  higher  and  that  may  be  as  high  as 
the  railroads  desire  to  make  them.  It  says,  in  effect,  that  the  rates  from 
Shreveport  into  Texas  are  greater  than  the  rates  between  Texas  stations  for 
the  same  distances  on  the  same  commodities;  we  order  that  these  differences 
be  corrected,  and  we  find  that  certain  rates  from  Shreveport  into  Texas  are 
reasonable,  and  these  rates  must  not  be  increased.  Now,  under  this  order,  the 
Supreme  Court  holds  that  the  railroads  may  remove  the  discrimination  which 
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has  been  found  to  exist  against  Shreveport  by  Increasing  the  Texas  rates. 
This  leaves  to  the  railroads  the  following  options :  They  may  reduce  all  rates 
to  or  even  below  the  Texas  level,  they  may  reduce  the  Shreveport  rate  part 
way  and  Increase  the  Texas  rate  up  to  the  same  point;  or  they  may  increase 
the  Texas  rate  to  or  above  the  Shreveport  rate  and  let  the  Shreveport  rate 
stand  as  it  is.  Obviously  so  large  a  discretion  will  be  used  by  the  railroads  to 
their  own  advantage  as  far  as  they  dare  go. 

"  Instances  of  this  are  already  in  existence.  When  the  railroads  put  in  their 
tariffs  on  the  Texas  &  Pacific  Railway  from  Dallas  east  to  the  State  line,  and 
on  the  Houston,  East  &  West  Texas  Railway  from  Houston  northeast  to  the 
same  line,  they  carefully  raise  all  the  Texas  rates  until  they  were  as  high  as 
the  rates  from  Shreveport  into  Texas ;  but  there  were  certain  other  rates  which 
from  before  the  beginning  of  the  case  were  higher  in  Texas  than  the  rates 
from  Shreveport  Into  the  State  on  the  same  commodities.  The  roads  made 
no  change  in  these  tariffs,  and  the  Interstate  Commerce  Commission  had  no 
power  to  and  did  not  attempt  to  compel  them  to  do  so.  The  result  is  an  equali- 
zation of  rates  per  ton  mile  so  far  as  Shreveport  is  concerned,  but  the  retention 
of  discriminations  against  Dallas  and  Houston  and  other  Texas  jobbing  points. 

"  DISCHIMINATION   AGAINST  TEXAS. 

"Discriminations  have  also  resulted  against  Texas  cities  in  the  matter  of 
minimum  weights  for  carloads.  Where  these  minimum  weights  were  lower 
In  Texas  than  on  like  commodities  moving  from  Shreveport  into  the  State,  they 
have  been  raised  to  the  same  figure,  but  where  they  were  already  higher  than 
the  interstate  mlnimums  they  have  not  been  reduced  but  remain  higher  to  this 
day. 

**  Nor  is  this  all.  Upon  a  supplemental  application,  the  Interstate  Commerce 
Commission  by  its  order  attempted  to  enforce  equality  of  rates  over  all  of  what 
it  calls  east  Texas,  which  includes  the  Santa  Fe  Railroad  to  the  Brazos  River 
and  down  the  river  to  its  mouth  and  everything  to  the  east  and  north.  A 
further  application  is  now  pending  and  may  be  decided  any  day  which  asks 
the  extension  of  this  equalization  westward  to  the  Rio  Grande  River  and  its 
application  throughout  all  Texas. 

"  Shreveport  never  was  and  so  far  as  a  human  being  can  tell  never  will  be 
in  competition  for  business  in  ninety-nine  one-hundredths  of  this  vast  territory 
over  which  it  seeks  to  control  the  rates.  There  are  large  numbers  of  com- 
paratively well-informed  merchants  In  many  places  in  Texas  who,  except  for 
the  notoriety  given  it  by  this  case,  would  have  never  heard  of  Shreveport  and 
would  have  lived  and  died  ignorant  of  its  existence,  but  prosperous  and  happy 
notwithstanding  their  Ignorance. 

**  Shreveport  is  not  a  factor  in  Texas  business,  and  yet  grave  consideration  is 
being  given  by  the  Interstate  Commerce  Commission  to  the  claim  which  it 
makes  of  a  legal  right  to  control  that  business  and  to  shape  its  destinies.  It 
desires  to  say  which  of  our  Industries  may  live  and  which  shall  die.  It  seeks 
the  power  to  destroy  commercial  centers  within  our  borders  and  to  build  up 
others  in  their  stead. 

"  Shreveport  is  not  In  a  grain-producing  territory,  neither  is  it  a  center  for 
the  handling  of  that  commodity.  If  It  ships  any  grain  into  Texas  during  the 
vear,  it  Is  probably  not  in  carload  lots  and  it  is  certainly  not  In  larger  quan- 
tities. The  carload  rate  from  Shreveport  to  Big  Sandy,  a  distance  of  89 
miles.  Is  15  cents,  and  the  carload  rate  for  an  equal  distance  in  Texas  is  llj 
cents.  There  is  a  very  large  carload  movement  In  Texas.  There  is  compara- 
tively, and  probably  literally,  no  carload  movement  from  Shreveport  Into  Texas, 
yet  Shreveport  would  claim,  and  was  In  a  fair  way  to  secure  the  right  in  the 
eastern  Texas  district,  to  increase  the  Texas  rate  35  per  cent  in  order  to  save 
from  discrimination  a  commerce  which  did  not  exist  The  Shreveport  carload 
rate  on  flour  to  Big  Springs,  some  489  miles,  is  30  cents,  while  the  rate  in  Texas 
for  the  same  distance  on  the  same  commodity  is  20  cents.  If  this  effort  suc- 
ceeds, the  Texas  rate  is  to  be  raised  by  50  per  cent,  and  again  this  is  done  for 
the  purpose  of  protecting  a  commerce  which  does  not  exist  and  which  can  not 
be  produced  until  climatic  and  soil  conditions  are  entirely  changed  throughout 
the  effected  territory.  ^ 

"  It  is  not  possible  to  give  all  the  instances  in  detail,  and  it  must  be  enough 
to  say  that  I  have  not  been  able  to  find  an  exception  where  the  result  aimed  at 
would  not  Increase  the  Texas  rate  on  grain  and  grain  products  by  from  85  to 
200  per  cent 
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"  Shreveport  ships  practically  no  live  stock  into  Texas,  but  it  has  a  rate  per 
car  to  Waskom  of  $16.50,  while  the  rate  per  car  on  live  stock  in  Texas  for 
the  same  distance  is  $11.  The  Shreveport  rate  to  Hawkins,  94  miles,  is  $25.30, 
while  the  Texas  rate  for  the  same  distance  is  $18.  The  Shreveport  rate  to 
Terrell,  158  miles,  is  $33  per  car,  while  the  Texas  rate  for  the  same  distance  is 
$22.  The  Shreveport  rate  to  Dallas  Is  $35.75  per  car,  while  the  corresponding 
Texas  rate  of  $24.  The  Shreveport  rate  to  Fort  Worth  is  $38.50  per  car,  and 
the  Texas  rate  for  the  same  distance  os  $26.  These  are  fair  instances,  for  here 
again  the  rule  is  universal  that  the  Shreveport  rate  is  higher  than  the  Texas 
rate.  As  I  have  said  heretofore,  Shreveport  does  practically  no  business  in  live 
stock  either  with  Texas  or  with  any  other  place.  In  Texas  the  raising  of  live 
stock  is  a  vast  industry  with  an  investment  of  many  millions  of  dollars,  and 
upon  it  depends  the  fortunes  and  even  the  lives  of  tens  of  thousands  of  our 
people.  An  Increase  of  the  Texas  rate  such  as  would  be  necessary  to  equalize 
it  with  the  rate  from  Shreveport  would  reflect  a  greater  injury  to  the  stock 
raisers  of  Texas  than  a  year  absolutely  without  rainfall,  and  yet  the  Interstate 
Conmierce  Commission,  even  if  it  decides  this  claim  against  Shreveport  gives 
months  and  months  to  Its  consideration.  With  all  seriousness,  it  considers 
propositions  which  would  destroy  our  producers  and  would  substitute  for  It 
something  which  can  do  Shreveport  Itself  no  good  whatever,  except  as  it  might 
rise  upon  the  ruins  which  it  has  created  across  the  border  and  throughout 
this  State. 

"The  rates  on  crude  petroleum  if  it  were  raised  to  equal  the  Shreveport 
demand  would  be  lncrease<l  from  the  present  Texas  rate  by  anywhere  from  33 
to  100  per  cent  The  rates  on  sand  and  gravel  would  be  doubled  for  the  short 
distance  for  which  such  rates  are  applicable  Interstate.  The  rates  on  brick 
would  be  Increased  anywhere  from  30  to  120  per  cent. 

"  The  rate  on  coal  from  Dallas  to  Forney,  20  miles,  has  been  increased  from 
55  cents  per  ton  on  a  minimum  carload  of  20  tons,  to  $2.50  per  ton  on  a  mini- 
mum of  24  tons.  If  this  sort  of  rnte  Is  put  In  force  all  over  Texns  or  over  the 
eastern  district,  our  coal  mines  will  close  down  In  short  order. 

"And  even  this  going  on  through  an  almost  interminable  list  is  not  all." 

Mr.  Byars.  In  another  part  of  the  speech  he  says  that  the  Texas  rates  are 
always  more  than  compensator>*  and  that  the  railroads  are  seeklnjr.  through 
the  Shreveport  decision,  to  throw  off  the  control  on  regulation  by  the  State 
commission  and  make  rates  as  they  please  f  reading! : 

"TEXAS  PAYS  TOO    Ml'CH. 

"The  average  freight  rate  already  paid  in  Texas  on  strictly  State  business 
was  12.92  mills  per  ton-mile  for  1914  and  1915,  while  the  average  rate  on  inter- 
state business  in  Texas  was  8.34  mills  per  ton-mile  for  the  same  period.  In 
plain  English  this  means  that  Texas  business  is  now  and  in  the  past  has  been 
paying  on  the  average  55  per  cent  more  freight  for  the  same  service  when 
done  altogether  in  Texas  than  was  charged  if  the  shipment  crosseil  the  border 
line.  Yet  the  Shreveport  Interstate  rate  into  Texas  is  much  larger  than  the 
Texas  rate  itself.  And  this  again  means  that  other  interstate  rates  are  far 
less  than  those  from  Shreveport. 

"  Now,  if  Texas  freight  rates  must  be  based  upon  interstate  rates,  why  not 
give  us  the  benefit  of  the  low  rates?  Why  force  us  to  take  as  a  basis  the  high- 
est rates  which  can  be  found?  Even  the  Texas  railroads  themselves,  when  they 
applied  to  the  Texas  commission  for  Increased  revenues,  asked  no  such  Increases 
as  they  are  authorized  to  make  by  eastern  Texas  order  of  the  Interstate  Com- 
merce Commission. 

"Examine  the  New  Orleans  rates  into  Texas  for  a  moment  and  compare 
them  with  those  from  Shreveport.  Agricultural  implements  from  Shreveport 
pay  4.09  mills  per  ton-mile  average  to  Texas  points  west  of  Marshall.  From 
New  Orleans  they  pay  2.4  mills  per  ton  over  the  same  rails,  passing  through 
Shreveport  on  the  way  to  the  same  destinations.  The  Shreveport  rate  Is  66 
per  cent  the  higher.  Bagging  and  ties  from  Shreveport,  1.8  mills  [)er  ton-mile. 
From  New  Orleans,  1.1  mills  per  ton-mile.  Difference  In  favor  of  New  Orleans 
of  about  70  per  cent.  Print  paper  from  Shreveport,  3.6  mills  per  ton-mile. 
From  New  Orleans,  1.8  mills — exactly  50  per  cent  of  the  Shreveport  rate. 

"Why  not  let  Texas  have  the  New  Orleans  rate?  Why  coniiiel  It  to  take  the 
highest  Interstate  rates  found  across  Its  borders? 

"The  Interstate  Commerce  Commission  has  refused  to  raise  Interstate  rates 
for  the  purpose  of  Increasing  railroad  revenues.     In  all  courtesy,  I  ask  them 
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to  consider  well  if,  havlnp  acted  thus,  It  Is  fair  and  just  to  Increase  those  same 
revenues  by  forcing  increases  of  State  rates. 

"  The  fact  Is  that  the  order  of  the  Interstate  Commerce  Commission,  when 
applied,  produced  monstrous  and  absurd  rate  situations  within  Texas,  and  the 
Interstate  Commerce  Commission,  mlsconceivinp:,  as  I  believe.  Its  powers  and 
duties,  is  undertaking  to  correct  these  situations  which  are  matters  affecting 
State  commerce  alone.  Under  the  decision  of  the  Supreme  Court  the  Interstate 
tribunal  may  destroy  Texas  rates,  but  it  can  not  replace  them.  The  State  com- 
mission alone  can  repair  the  damage  done  to  State  commerce  by  the  interstate 
body.** 

Mr.  BY.VRS.  I  have  a  pamphlet  here,  printed  by  the  niilroad  commission  of 
Texas,  which  gives  a  syiM»psls  of  the  Shreveix)rt  case  In  very  lucid  terms.  It 
contains  the  argument  of  the  Hon.  Sam  H.  Cowan,  of  counsel  employed  by  the 
Texas  interests,  and  I  would  like  to  file  It  for  the  Information  of  the  committee. 

The  Chairman.  Would  you  like  to  have  that  printed  in  the  hearing? 

Mr.  Byabs.  Yes.  sir;  it  might  be  verj'  instructive. 

Senator  Sheppard.  I  had  intended  to  present  that  myself,  and  I  am  very 
glad  to  have  Mr.  Byars  do  it. 

The  Chairman.  It  will  be  lncorporate<i  in  the  record. 

(The pamphlet  referred  to  is  here  printed  in  full,  as  follows:) 

"  The  Shrkvkport  Case. 

"  Before  the  Interstate  Commerce  Commission.  Docket  N<ks.  3918,  8290.  and 
8418.  Railroad  Commission  of  Louisiana,  complainant,  v.  St.  lionis  South- 
western Railway  Co.  et  al.,  defendants. 

"The  supreme  importance  of  the  question  involved  and  the  ultimate  result 
which  might  follow  a  decision  of  the  Interstate  Commerce  ConunliBsion  and  the 
courts  to  practically  abolish  the  railroad  commission  of  the  State  of  Texas, 
and  the  inestimable  injury  to  the  State  of  Texas  which  might  follow  the  final 
advorse  decision  in  the  case,  leads  me,  as  one  feeling  a  great  interest  in  the 
subject  matter,  to  submit  for  the  information  and  consideration  of  the  public 
such  matters  of  law  and  fact  as  to  warn  the  public  of  its  danger. 

"The  fact  that  there  has  been  no  manifestation  of  public  interest  in  this 
ca.se  would  seem  somewhat  strange  and  could  be  accounted  for  mainly,  no 
doubt,  l)ecause  of  the  lack  of  definite  Information  with  respect  to  the  results 
which  pos.sibly  may  follow,  and  the  fact  that  the  final  results  have  not  yet 
come. 

"  Considering  the  great  controversy  arising  from  the  appointment  of  the 
railroad  commission  of  Texas,  and  to  that  end,  of  the  amendment  of  the  con- 
stitution in  order  to  regulate  the  rates,  rules,  and  regulations  and  practices 
of  the  railroads  and  transportation  within  the  State,  it  is  still  more  remark- 
able that  when  the  public  is  confronte<l  with  the  proposition  that  the  Interstate 
Commerce  Commission  may  abolish  the  constitution,  statute.«<,  and  acts  of  the 
railroad  commi.ssion  of  Texas,  comparatively  little  heed  has  l>een  paid  to  it. 

"  On  March  11,  1912,  the  first  of  these  cases  was  decided  by  the  Interstate 
Commerce  Commission,  opinion  by  Commissioner  Lane,  reported  in  23  I.  C.  C, 
31.  The  essential  matters  in  controversy  are  thus  stated  by  Commissioner 
Lane  (p.  33)  : 

**  *  This  proceeding  places  in  issue  the  right  of  Interstate  carriers  to  dis- 
criminate in  favor  of  State  traffic  and  against  interstate  traflfic.  The  grava- 
men of  the  complaint  Is  that  the  carriers  defendant  make  rates  out  of  Dallas 
and  other  Texas  points  into  eastern  Texas  which  are  much  lower  than  those 
which  they  extend  into  Texas  from  Shreveport,  La.  A  rate  of  60  cents  carries 
first-class  trafl^c  to  the  eastward  from  Dallas  a  distance  of  160  miles,  wldle 
the  same  rate  of  60  cents  will  carry  the  same  class  of  traflfic  but  55  miles  into 
Texas  from  Shreveport.  For  further  illustration  of  the  rate  situation,  refer- 
ence is  made  to  the  appendix  of  this  rei)ort. 

"  •  The  railroad  commission  of  I^misiana  has  brought  this  proceetllng  under 
direction  of  the  legislature  of  that  State  for  two  purposes:  (1)  To  secure  an 
adjustment  of  rates  that  will  be  just  and  reasonable  from  Shreveport  into 
Texas;  and  (2)  to  end.  if  possil)le,  the  alleged  unjust  discrimination  practiced 
by  these  interstate  railroads  in  favor  of  Texas  State  traffic  and  against  similar 
traffic  between  Louisiana  and  Texas. 

" '  The  railroads  deny  that  the  rates  out  of  Slireveport  are  unreasonable,  but 
place  their  defense  mainly  upon  tlie  proiwslticm  that  they  are  compelled  by  the 
railroad  commission  of  Texas  to  effect  the  discrimination  here  involved.* 
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"  The  commission,  after  elaborate  reasoning  with  respect  to  the  powers  con- 
ferred upon  It  by  the  act  to  regulate  commerce,  held  in  Its  final  conclusion  that 
the  existing  class  rates  out  of  Shreveport  to  Texas  on  the  Texas  &  Pacific  Rail- 
way and  on  the  Houston  East  &  West  Texas  Railway,  were  unjust  and  un- 
reasonable, and  fixed  a  scale  of  class  rates  to  be  applied  up  to  a  distance  of 
182  miles  on  the  Texas  &  Paclfi(?  Railway  and  230  miles  on  the  Houston  East  & 
West  Texas  Railway. 

"  It  was  held  that  the  maintaining  of  the  higher  rates  to  and  from  Shreve- 
port and  points  in  Texas  than  are  maintained  from  cities  in  Texas  to  such 
points,  constituted  an  undue  preference  and  advantage  to  the  Texas  cities,  and 
a  discrimination  that  is  undue  and  unlawful  against  Shreveport ;  hence  that  the 
order  should  be  issued  directing  the  carriers  to  maintain  rates  no  higher  than 
the  scale  prescribed  as  between  the  points  named,  and  that  the  Texas  &  Pacific 
Railway  Co.  and  the  Houston  East  &  West  Texas  Railway  CJo.  cease  and 
desist  charging  higher  rates  on  commodities  from  Shreveport  than  are  con- 
temporaneously charged  for  the  carriage  of  such  commodition  toward  Shreve- 
port for  an  equal  distance. 

"  Ck>mmissioners  Clements,  Harlan,  and  McChord  dissented,  holding  that  the 
commission  was  without  Jurisdiction  to  fix  the  State  rates.  CommissioDer 
Prouty  concurred,  but  in  his  concurrence  stated  (p.  49) : 

** '  While  tills  commission  can  not  establish  and  should  not  attempt  to  estab- 
lish, directly  or  indirectly,  a  State  rate,  it  must  In  the  exercise  of  the  duy  put 
upon  it  by  the  act  to  regulate  commerce  determine  whether  the  discrimination 
exists,  and  in  doing  that  it  may  and  should  examine  the  State  rate  in  compari- 
son with  the  interstate  rate.' 

"  So  it  appears  from  the  three  dissenting  opinions  and  the  qualifying  con- 
curring opinion  of  Commissioner  Prouty  that  had  the  case  turned  upon  the 
matter  of  fixing  the  State  rates,  it  would  have  been  decided  adversely  by  the 
Interstate  Commerce  Commission. 

"This  case  reached  the  Supreme  Court  (234  U.  S.,  342,  58  L.  Ed.,  1341)  on 
the  question  as  to  the  right  of  the  Interstate  Commerce  Commission  to  make  an 
order  in  accordance  with  its  findings,  which  are  sufficiently  outlined  above,  and 
the  decision  of  the  commission  and  its  order  was  upheld  by  the  Supreme  Court, 
which  in  its  final  conclusion  said  (234  U.  S.,  360,  58  L.  Ed.,  1351) : 

"  *  So  far  as  these  interstate  rates  conformed  to  what  was  found  to  be  reason- 
able by  the  commission,  the  carriers  are  entitled  to  maintain  them,  and  they 
are  free  to  comply  with  the  order  by  so  adjusting  the  other  rates,  to  which  the 
order  relates,  as  to  remove  the  forbidden  discrimination.  But  this  result  they 
are  required  to  accomplish.* 

"  The  first  section  of  the  act  to  regulate  commerce  as  originally  passed  and 
continued  up  to  this  time  contains  the  following  proviso  with  respect  to  the 
transportation  of  passengers  and  property. 

"  *  Provided,  however.  That  the  provisions  of  this  act  shall  not  apply  to  the 
transportation  of  passengers  or  property,  or  to  the  receiving,  delivering,  storage, 
or  handling  of  property  wholly  within  one  State  and  not  shipped  to  or  from  a 
foreign  country  from  or  to  any  State  or  Territory  as  aforesaid.* 

"  The  Supreme  Curt  held  that  this  proviso  did  not  apply  to  this  case,  and  in 
construing  it  the  Supreme  Court  said  (234  U.  S.,  358,  58  L.  Ed.,  1351) : 

"  These  words  of  the  proviso  have  appropriate  reference  to  exclusively  intra- 
state trafific,  separately  considered ;  to  the  regulation  of  domestic  commerce,  as 
such.  The  powers  conferred  by  the  act  not  thereby  limited  where  interstate 
conunerce  itself  is  involved.' 

Thus  the  proviso  in  section  1  of  the  act  supports  the  contention  that  (3ongress 
intended  to  give  the  Interstate  Commerce  Commission  the  power  which  it 
exercised  in  the  case.    Thus  stands  the  law  on  that  subject  at  this  time. 

'*In  June,  1914,  the  Louisiana  commission,  and  as  the  record  shows  the 
Shreveport  commercial  interests,  brought  a  petition  for  a  supplemental  order 
to  extend  the  rate  structure  as  established  in  the  previous  devislon  to  the  whole 
State  of  Texas.  This  the  Interstate  Commerce  Conmiission  declined  to  do,  but 
divided  the  State  into  eastern  Texas  by  a  line  drawn  through  Gainesville  and 
thence  down  to  the  Brazos  River  and  to  its  mouth  and  prescribed  a  scale  of 
rates  for  the  territory  on  that  line  and  east  thereof,  which  should  be  applied 
to  shipments  wholly  within  the  State  of  Texas  moving  toward  Shreveport 
Following  upon  that  decision,  which  was  rendered  June  17,  1915,  the  roads 
published  their  dass  rates  on  trafilc  between  all  stations  in  east  Texas  and  filed 
the  same  with  the  Interstate  Commerce  Commission  and  furnished  copy  thereof 
to  the  Texas  comuission.  The  Interstate  Cormerce  Commission  in  this  sup- 
plemental case,  also  with  respect  to  the  territory  denominated  eastern  Texas, 
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provided  for  and  ordered  that  the  carriers  should  cease  and  desist  ctiarging 
hlgb«r  rates  on  any  commodity  from  Shreveport  into  eastern  Texas  than  was 
charged  for  the  carriage  of  such  commodities  for  an  equal  distance  from  eastern 
Texas  toward  Shreveport,  and  that  such  commodity  rates  should  not  exceed 
class  rates.  Those  commodity  rates  were  not  published.  The  western  classi- 
fication was  required  to  be  observed. 

"Upon  the  publication  of  these  class  rates  in  eastern  Texas  protests  were 
filed  by  various  commercial  interests  of  the  State  against  the  same,  and  the 
commission  suspended  the  tarllTs  and  directed  an  investigation  of  the  entire 
subject  matter  Involved  In  all  the  Shreveport  cases,  which  lnclude<l  the  further 
supplemental  petition  of  the  Railroad  Commission  of  Louisiana,  in  which  it  was 
again  sought  to  have  the  action  of  the  commission  in  prescribing  rates  within 
the  State  of  Texas  extended  to  the  entire  State. 

"  The  whole  matter  was  heard  at  Houston  before  Commissioner  Hall  and  has 
been  briefed  and  argued  before  the  commission.  If  the  commission  should  sus- 
tain the  former  decision  and  the  contention  of  the  Louisiana  commission,  the 
effect  would  be  that  the  Interstate  Commerce  Commission  would  prescribe  the 
rates  within  the  State  of  Texas  and  apply  thereto  the  western  classification 
and  exercise  all  such  powers  in  regard  to  the  matters  pertaining  to  transporta- 
tion as  it  might  exercise  in  regard  to  the  interstate  rates,  and  then  the  Texas 
commission,  for  all  pradcal  purposes,  would  be  abolished.  It  would  not  do  to 
say  that  the  Interstate  Commerce  Commission  might  adopt  in  some  instances, 
or  might  adopt  in  all  instances,  the  rates  as  fixed  by  the  State  commission  be- 
cause the  proposition  back  of  it  all  Is  that  the  power  and  authority  exists  with 
the  Interstate  Commerce  Commission  and  not  the  Railroad  Commission  of 
Texas. 

"As  subsequently  will  be  pointed  out,  the  remedy  therefor  lies  with  Congress 
to  restrict  the  power  of  the  Interstate  Commerce  Commission  so  that  it  can  not 
have  this  effect,  and  in  order  to  do  so,  to  amend  the  proviso  of  section  1  as  has 
been  quoted  hereinabove,  of  the  act  to  regulate  commerce  so  as  to  place  it  be- 
yond cavil  that  as  to  all  intrastate  transportation,  rates,  rules,  and  regulations 
the  power  of  the  Texas  Railroad  Commission  may  be  exercised. 

"As  stating  what  is  believed  to  be  the  correct  position  of  the  State  and  the 
position  which  was  taken  by  the  Dallas  Chamber  of  Commerce  and  Fort  Worth 
Freight  Bureau,  the  argument  made  by  S.  H.  Cowan  before  the  Interstate  Com- 
merce Conmiission  In  opposition  to  the  exercise  of  such  power  by  the  Interstate 
Commerce  Commission  is  submitted,  as  follows : 

"ARGUMENT    OF    MB.    S.    H.    COWAN. 

"  *  Mr.  Cowan.  May  It  please  the  commission,  time  is  at  least  the  essence  ol 
this  argument  I  have  prepared  some  matters  that  go  to  the  very  foundation 
of  this  case  which  I  desire  to  present  to  the  commission,  and  I  have,  therefore, 
reduced  them  to  writing  in  order  that  I  may  make  no  mistake  in  regard  to 
them,  and  which,  with  your  forbearance,  I  will  read. 

"  *  Reduced  to  its  last  analysis,  the  issue  in  this  case  is  whether  the  Inter- 
state Commerce  Commission,  should  it  find  a  difference  in  rates  per  mile  in 
Texas  as  fixed  by  the  Texas  commission,  intrastate,  compared  to  rates  between 
Texas  points  and  Shreveport,  declare  that  to  be  a  discrimination,  and,  based  on 
that,  take  jurisdiction  to  prescribe  all  rates,  classification,  rules,  and  regula- 
tions of  all  intrastate  traffic  within  the  State,  and  thereby  supersede  the  former 
rates  and  regulations  of  the  State  of  Texas,  whether  made  by  the  Texas  com- 
mission or  the  legislature. 

"  *  Stated  in  another  form,  to  abolish  the  State  commission  and  set  aside  the 
State  laws,  and  even  deprive  it  of  the  benefits  of  its  constitution  providing  for 
the  railroad  commission. 

"  *  These  carriers  seem  to  think  they  have  found  an  easy  road  to  accomplish 
these  wonderful  ends,  almost  by  a  simple  twist  of  the  wrist,  but  they  may  find 
It  a  rocky  one  before  the  end  of  the  Journey  which  starts  with  loud  acclaim. 

"  *  It  was  mentioned  by  this  commission  in  the  previous  decisions  of  the  cases 
now  on  rehearing  that  the  Texas  commission  was  not  a  party,  and  though  some 
of  its  members  were  present  at  the  hearing,  did  not  offer  any  evidence.  Whether 
that  is  by  way  of  criticism  or  rebuke  of  the  Texas  commission,  it  has  been  made 
use  of  by  these  carriers  as  such. 

"  'It  has  no  place  here.  The  five  millions  of  people  of  the  greatest  State  of 
the  Union,  almost  in  its  swaddling  clothes  of  development,  with  its  16,000  miles 
of  railroad,  and  Its  great  harbors,  are  not  subject  to  a  Judgment  by  default 
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before  this  commission  that  will  derive  the  people  of  Texas  of  control  and 
utilization  of  these  facilities  in  intrastate  transportation,  to  the  upbuilding  of  its 
great  Industries. 

(t « rjyy^Q  Texas  commisslou  has  the  right  to  stand  on  the  constitution  creating  it 
and  the  law  defining  its  powers,  and  to  proceed  to  exercise  that  power  as  an 
agency  of  the  State  according  to  its  judgment  for  the  upbuilding  of  that  great 
Commonwealth,  and  in  the  manner  which  it  deems  fair  to  the  railroads  as  an 
Important  factor  in  the  progress  of  the  people.  This  we  must  assume  it  has 
done  to  the  best  of  its  ability  under  the  constitution  and  laws  of  its  creation, 
and  is  not  to  be  censured  because  it  did  not  appear  in  a  case  like  this  where 
those  rights  are  sought  to  be  taken  away. 

"*This  case  at  the  threshold  marks  a  milestone  on  the  road  of  railroad  con- 
trol, leading  to  the  abolishmment  of  State  conmnissions  and  repeal  of  State 
statutes  by  the  commission,  or  to  a  clearly  defined  limitation  of  the  powers  of 
this  commission.  It  means  the  control  or  not  of  the  commerce  and  develop- 
ment of  the  State  by  its  own  policy  as  to  intrastate  commerce  or  a  control  of 
Intrastate  commerce  by  this  conunission. 

"  •  The  only  source  of  that  Jurisdiction  c*onteuded  for  is  where  this  commis- 
sion finds  a  discrimination — an  unjust  discrimination — in  State  railroad  rates 
and  transportation  and  interstate. 

"  *  Whether  the  fact  of  unjust  discrimination  exists  involves  a  multitude  of 
things  and  conditions,  and  is  at  last  a  mere  mental  conclusion,  and  may  be  a 
mere  figment  of  the  imagination,  yet  it  is  to  be  taken  as  a  means  of  destroy- 
ing the  entire  rate  situation  of  a  State  or  control  of  its  local  commerce. 

"*The  very  essence  of  the  Jurisdiction  of  thi»  commission  to  act  at  all  is 
dependent  on  that  finding. 

"  *  No  discrimination  can  exist  except  by  the  effect  of  some  act  prejudicial  to 
the  complainant  or  others,  and  a  mere  difference  in  the  amount  of  freight  rates 
in  one  locality  compared  with  another  can  not  be  a  discrimination  unless  it 
affects  the  business  Interest  of  the  localities  or  persona  served  or  conunodltles 
transported.  That  must  depend  on  the  Inbound  as  well  as  the  outbound  rates, 
yet  the  commission  in  this  case  has  ruled  out  of  consideration  the  Inbound  rates. 
"  *  In  this  it  is  in  error,  as  is  shown  by  the  decidons  of  the  Supreme  Court 
of  the  United  States,  as  well  as  Its  own  decisions. 

"  *At  page  46  of  my  brief  I  have  cited  the  Texas  &  Pacific  case.  This  com- 
mission will  remember  that  case  as  being  one  of  the  initial  cases  with  respect  to 
undue  preference,  that  being  a  case  where  the  conmilsslon  declined  to  consider 
the  fact  that  freight  had  come  In  by  vessel  to  New  Orleans.  In  reversing  that 
case  and  sending  It  back  to  the  commission,  the  Supreme  Court  of  the  United 
States  said: 

"  * "  The  very  terms  of  the  statute,  that  charges  must  be  reasonable,  that  dis- 
crimination must  not  be  unjust,  and  that  preference  or  advantage  to  any  par- 
ticular person,  firm,  corporation,  or  locality  must  not  be  undue  or  unreasonable, 
necessarily  imply  that  strict  uniformity  Is  not  to  be  enforced,  but  that  all  cir- 
cumstances and  conditions  which  reasonable  men  would  regard  as  affecting  the 
welfare  of  the  carrying  companies,  and  of  the  producers,  shippers,  and  con- 
sumers, should  be  considered  by  a  tribunal  appointed  to  carry  into  effect  and 
enforce  the  provisions  of  the  act" 

"  *  For  the  entire  period  of  Its  existence  the  commission  did  not  supnose  it 
could  control  Interstate  traffic  or  rates  up  to  the  decision  of  this  case. 

*  Is  it  not  a  long  step  to  change  the  power  Itself  of  that  control  to  this  com- 
mission even  n  the  twinkling  of  an  eye  by  this  commission  finding  that  there  is 
^«  1^  '^^^^i^^^J^.^'^^"  ?^^®  ^^^^  ^^  intrastate  traffic  and  interstate  rates 
on  interstate  traffic?  Can  it  be  supposed  that  any  such  metamorphose  wwev^ 
te^^«l>^^  Congress?  That  is  to  say,  can  it  be  supposeHSSt  G^^^^LIS 
having  ^)eclfically  provided  for  such  a  condition,  could  hav^  supDosed  that  tSte 
commission  should  exercise  Jurisdiction  of  thelontrol  of  ttie  i?SSie  n-affl? 

^L^tLTn?  ^T?^  ^."^^"i?  ^*^^^  *"  ^  «^^^  ^°8^<^  there  was  a  Simlnation? 
Let  that  discrimination  be  corrected.  It  ought  to  be  corrected  ^ia^hin 
the  jurisdiction  of  this  commission  to  require  it  to ^Scted-  but  tn^^« 
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the  Intrastate  rates.  This  commission  went  no  further  in  that  case  than  to 
define  what  the  rates  onght  to  be  and  the  basis  of  those  rates  to  and  from 
Shreveport  That,  we  concede,  is  entirely  within  its  Jurisdiction,  but  to  make 
use  of  the  mere  fact  of  the  existence  of  the  discrimination  to  take  charge  of 
the  entire  subject  of  the  making  of  all  rates  and  rules  and  regulations,  and« 
therefore,  of  the  conditions  of  transportation  within  the  State  of  Texas,  was  a 
marvelous  Jump  in  the  line  of  trying  to  control  the  rate  subject  of  this  country, 

"  *  The  relationship  of  the  railroads  and  the  complainants  manifests  itself  by 
the  absence  of  controversy  as  between  them  on  any  point  and  a  concurrece  of 
all  of  them  in  seeking  the  same  thing  in  the  same  way. 

"*The  prime  object  of  the  railroads  is  to  obtain  an  increased  revenue  on 
Texas  intrastate  business. 

"  *At  the  conclusion  of  the  supplemental  hearing  the  examiner  observed  that 
they — complainants  and  defendants— had  no  dispute.  In  the  decision  of  the 
commission  in  the  same  case  it  was  stated  that  there  were  no  new  facts  de- 
veloped except  a  tentative  agreement  to  extend  the  making  of  intrastate  rates 
in  Texas  over  the  entire  State  instead  of  a  division  of  it  on  and  east  of  the  main 
line  of  the  Santa  Fe  from  Gainesville  to  the  Brazos  River,  thence  to  its  mouth, 
in  which  territory  this  commission  prescribed  the  rule  to  be  observed. 

"  *  That  agreement  has  been  put  into  actual  operation  here  by  the  new  com- 
plaint, and  they  all  unite  in  the  contention  that  to  prescribe  the  rates  whidi 
you  did  prescribe  would  result  in  a  most  anomalous  condition ;  would  produce 
discriminations  and  upset  the  entre  traffic  of  the  State.  Therefore  they  have 
all  united  in  the  contention  that  you  are  to  fix  intrastate  rates  throughout 
the  entire  State  of  Texas  because  of  a  mere  20-mile  haul  from  the  State  line  to 
Shreveport.  To  use  the  language  of  Gov.  Roberts  in  speaking  of  San  Augustine 
in  his  notable  book,  he  said  it  was  the  center  of  the  surrounding  country.  Ac- 
cording to  the  proposition  asserted  here,  Shreveport  is  the  center  of  the  earth, 
and  you  should  take  that  into  consderation,  because  there  is  discrimination  prac- 
ticed by  the  railroads  there  which  they  could  readily  remove,  certainly  at  the 
smallest  sort  of  expense,  and  that  you  are  to  seize  Jurisdiction  Just  because  of 
that. 

"  *  They  all  agree  upon  another  proposition,  that  Shreveport  should  be  treated 
as  though  it  were  within  the  State  of  Texas:  We  could  hettet  afford  to  buy 
that  entire  territory  than  to  visit  Mr.  Atkins  or  Mr.  Luther  Walter  on  the  pub- 
lic, who,  like  the  Pied  Piper  of  Hamelin,  draw  everybody  to  them,  and  with 
their  flute  they  follow.  It  seems  to  be  the  most  marvelous  proposition  I  have 
ever  seen,  transformng  the  Jurisdiction  transmitted  by  our  constitution  to  our 
commission  and  visiting  a  burden  on  this  Interstate  Commerce  Commission 
which  it  is  nnprei>ared  to  fulfill. 

"  *  On  the  hearing  for  the  increase  In  Texas  rates  before  the  Texas  commis- 
sion, and  after  class  tariffs  had  been  published  which  are  suspended  in  this 
proceeding,  I.  &  S.,  710,  a  motion  was  made  by  the  attorneys  for  the  Texas 
commission  to  dismiss  or  indefinitely  postpone  the  further  consideration  of 
their  application  for  increased  rates  because  they  were  denying  the  Jurisdic- 
tion of  the  Texas  commission  and  asserting  that  the  Interstate  Commerce  Com- 
mission had  Jurisdiction  to  prescribe  the  rates  within  that  part  of  Texas  called 
east  Texas,  for  which  they  had  filed  their  tariffs  making  the  increases  those 
which  they  desired.  But  they  strongly  fought  that  proposition,  and  the  ex- 
pressions in  reply  thereto  were  that  the  Texas  commission  ought  to  advance 
the  Texas  rates,  and  if  it  did  so  to  a  point  satisfactory  to  the  railroads,  the 
same  would  be  applied  to  Shreveport  traffic 

"  *  Now  the  railroads  come  forward  with  a  list  of  commodities  where  satis- 
factory advances  have  been  made,  another  where  some  advances  have  be«i 
made  that  are  not  enough  to  satisfy  them,  and  another  in  which  no  response  has 
been  ij^ade  by  the  Texas  commission  to  the  application  for  advances. 

"  *As  I  gay,  tliey  have  confronted  you  with  the  statement  or  a  list  of  some  of 
those  advances  that  have  been  made,  and,  as  Mr.  West  said,  they  are  willing  to 
apply  them  to  Shreveport  and  thus  relieve  it  that  far.  Some  advances  have 
been  made  which  do  not  suit  them,  and  therefore  I  assume  they  do  not  expect 
to  go  by  the  Texas  rates  in  that  particular ;  and  in  other  instances  no  report  has 
been  made  by  the  commission.  The  object  of  obtaining  greater  revenue  being 
at  the  foundation  of  the  action  by  both  the  complainants  and  the  railroads,  it  Is 
so  apparent  that  a  wayfaring  man,  though  a  fool,  need  not  err  therein.  It  is  a 
conspiracy  in  which  the  minds  of  all  meet  and  concur  to  the  end  of  obtaining 
additional  revenue  for  the  railroads  in  the  State  of  Texas,  and  so  the  burden 
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of  the  complaint,  as  shown  by  the  argument  here,  and  as  shown  by  their  brieto. 
Is  that  they  are  not  getting  enough  revenue.  It  Is  not  for  this  commission  to 
resort  to  Increasing  the  Intrastate  rates  in  order  to  produce  revenue  for  them ; 
neither  can  you  assume  jurisdiction  because  you  may  think  they  are  not  getting 
enough,  because  that  jurisdiction  has  not  been  conunitted  to  you. 

"  *  Take  the  single  Item  in  which  we  have  been  very  much  Interested  for  a 
great  many  years,  the  item  of  beef  cattle.  (I  have  come  to  a  point  where  they 
call  me  a  steer,  which  is  denied.)  On  beef  cattle  in  Texas  the  single  line  rate 
for  200  miles  is  17.5  cents ;  that  is,  for  distances  from  200  to  230  miles  under 
the  Texas  commission's  scale  the  rate  is  exactly  the  same— 17.5  cents.  The 
Texas  commission's  rates  on  beef  cattle  and  stock  cattle  are  made  by  the  mile- 
age scale,  not  just  every  mile  counted,  but  it  jumps  a  certain  amount  in  cents  per 
hundred  pounds  for  certain  increased  distances.  For  instance,  200  miles  is  17.5 
cents  and  229  miles  is  17.5  cents.  Why  could  they  not  apply  the  Texas  scale 
with  all  reasonableness  to  such  few  shipments  as  go  into  Shreveport?  That 
would  have  been  an  easy  proposition.  Furtheremore,  the  small  amount  of  ship- 
ments that  move  there  could  not  have  affected  these  railroads.  It  simply  shows 
you  that  the  intention  in  alleging  discrimination  there  is  for  the  purpose  of  hav- 
ing you  fix  a  higher  scale  for  the  entire  State  of  Texas  for  the  handling  of  the 
product  of  more  than  6.000,000  head  of  cattle  a  year  and  to  take  out  of  the 
hands  of  the  Texas  llailroad  Commission  the  making  of  these  rates.  That  is 
their  object,  and  none  other.  Will  this  commission  lend  itself  to  that?  If  it 
finds  a  discrimination  existing  in  the  cattle  rates  under  the  Texas  scale,  and 
under  some  scale  they  have  made  into  Shreveport,  will  they  not  require  the 
adoption  of  the  Texas  scale  to  Shreveport  rather  than  enter  upon  the  great 
undertaking  of  fixing  the  whole  of  the  rates  within  the  State  of  Texas  for  the 
transportation  of  the  enormous  number  of  cattle  that  are  transported  in  that 
State?  The  same  thing  will  apply  to  nearly  all  sorts  of  traflSc  that  moves  by  the 
mileage  scale.  Take,  for  example,  up  to  245  miles,  according  to  your  class 
tariffs  and  you  will  find  the  same  thing.  It  is  but  slight  trouble  to  have  applied 
the  Texas  conunisslon  rates  as  they  existed  In  those  cases,  as  Mr.  West  assures 
you  they  have  done  or  will  do  in  these  cases  where  the  Texas  commission  has 
now  advanced  certain  conmiodities.   Why  not?   That  is  the  simple  way  to  do  It. 

"  *As  I  said  in  the  outset,  ^is  proceeding  marks  a  new  departure  in  the 
progress  of  railroad  regulation  in  this  country.  It  can  not  be  expected  that 
the  people  will  give  up  their  first  experiment  of  controlling  rates  and  regula- 
tions within  the  State,  abolish  the  State  commission,  and  deprive  their  legis- 
lature of  the  power  to  act  itself  should  it  see  fit  to  do  so,  just  because  of 
the  mere  finding  of  this  commission  that  some  discrimination  exists  in  some 
given  instance. 

"  *  I  trust  this  commission  will  consider  this  subject  from  the  standpoint 
that  if  you  Jiave  jurisdiction  to  remove  the  discrimination  you  will  not  resort 
to  the  method  which  has  been  pointed  out.  It  reminds  me  of  a  case  where, 
in  trying  a  murder  case,  an  old  gentleman  was  called  as  a  venireman.  Under 
our  Texas  statute  each  venireman  is  required  to  rise  and  answer  questions 
touching  his  qualifications  to  serve,  and  the  first  question  Is,  "  Have  you  any 
conscientious  scruples  In  regard  to  inflicting  the  death  penalty  as  a  punish- 
ment for  crime?"  When  that  question  was  propoundefl  to  this  old  gentleman, 
he  said,  "  Well,  judge.  I  don't  reckon  I  have,  but,"  he  said,  **  I  think  it  ought 
to  be  very  sparingly  administered."  So  It  is  with  this  commission.  They 
ought  very  sparingly  to  administer  that  enormous  jurisdiction  which  the 
Supreme  Court  seems  to  give  tliem  when  It  comes  to  stepping  into  a  State  and 
fixing  State  rates  because  of  some  discrimination  that  exists  somewhere. 

"  •  I  must  hasten  to  another  point  for  fear  I  overstep  my  bounds  In  time. 

** '  Mr.  Conmilssloner  Lane  said  In  the  first  opinion  that  If  the  Inbound 
rates  to  Shreveport  were  artificial— that  Is,  made  by  the  railroad — then  that 
was  to  be  taken  into  consideration.  The  record  In  this  case  shows  that  none 
of  the  shipments  move  Into  Shreveport  except  by  railroad.  I  am  Invoking, 
therefore,  that  doctrine  announced  by  this  commission  in  that  case,  and  when 
you  adjusted  the  Texarkana-Shreveport  rates  relatively  you  then  considered 
the  fact  of  the  movement  of  traffic  In  by  rail  to  both  places,  but  you  gave  to 
Shreveport  a  somewhat  lower  rate  on  some  things  at  least  if  the  traffic  moved 
through  the  Vlcksburg  Crossing. 

" '  There  Is  no  difficulty  In  adjusting  this  discrimination  except  the  difficulty 
that  arises  out  of  the  desire  on  the  part  of  our  railroad  friends  to  secure 
larger  earnings  for  tliemselves  In  Texas.  Maybe  they  ought  to  have  them, 
but  this  is  not  the  tribunal  to  come  to  to  get  them  simply  by  first  securing 
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you  to  say  that  there  Is  discrimination,  and  therefore  you  will  talte  over  the 
fixing  of  all  of  those  rates.  It  is  just  like  the  case  of  the  doctor  who  said  If 
he  could  throw  a  man  into  fits  he  knew  that  he  could  cure  the  fits. 

"  *  The  railroad  commission  of  Texas  has  a  multitude  of  things  to  consider. 
How  could  we  establish  a  glass  factory,  Mr.  West,  on  the  Missouri,  Kansas  & 
Texas  Railroad  at  Wichita  Falls  without  some  advantages  that  would  move 
that  glass  out  to  the  points  of  consumption?  It  was  moved  there  from  a  point 
in  Kansas.  Innumerable  things  of  that  kind  move  Into  Texes.  Can  we  have 
nothing  to  say  with  regard  to  the  development  of  industries  in  our  great 
State?  Shouldn't  we  be  accorded  rates  which,  under  the  circumstances,  are 
reasonable  and  which  will  produce  revenue  which  was  not  produced  before? 
It  is  not  a  reduction  of  revenue.  It  is  an  increase  of  revenue.  So  it  was 
throughout  the  entire  hearing  for  the  railroad  commission  of  Texas. 

" '  Many  Instances  were  brought  up  where  It  was  shown  that  increased  rates 
would  actually  reduce  the  revenue,  so  if  revenue  is  the  question  for  this  com- 
mission to  decide,  you  have  not  half  heard  the  case.  I  say  it  is  not  The 
commission  has  no  power  or  jurisdiction  because  of  its  desire  to  increase  the 
revenue,  to  take  jurisdiction  over  the  rates,  regulations,  and  practices  of  the 
State  of  Texas  in  order  to  cure  a  discrimination  which  can  be  done  with 
great  ease  by  simply  adding  tlie  20  miles  to  the  Texas  rates  according  to  the 
scale  of  the  Texas  rates,  and  where  it  happens,  that  that  will  increase  the 
rate,  then  let  it  be  increased,  but  where  it  happens  that  it  would  not  increase 
the  rate  anyway,  then  the  very  same  privilege  would  exist  for  Shreveport 
when  it  ships  in  the  other  direction  into  Texas.  You  will  have  to  consider  tft^ 
facilities  for  doing  business.  You  will  have  to  consider  what  it  costs  them 
to  secure  the  raw  material,  as  in  the  case  of  peanuts,  which  have  been  men- 
tioned here,  In  order  to  know  whether  or  not  there  Is  a  discrimination.  It 
can  not  exist  in  the  abstract.  It  is  always  in  connection  with  the  facts.  Those 
facts  must  apply  to  something  concrete,  something  that  Is  being  done,  and 
when  they  speak  of  the  fact  here  that  Shreveport  can  go  only  such  and  such 
a  distance,  and  that  Dallas  and  Fort  Worth  can  only  go  such  and  such  a  dis- 
tance, why  is  It?  Because  of  two  rates,  the  Inbound  and  the  outbound,  and 
the  cost  to  manufacture.  It  is  said,  of  course,  that  In  many  cases  this  com- 
mission will  not  attempt  to  adjust  commercial  conditions,  and  yet  you  can 
not  decide  the  question  of  discrimination  in  any^ther  way  than  by  considering 
who  it  hurts,  how  it  hurts  them,  and  what  it  is  that  hurts  them. 

"  *  So  it  Is  In  this  case  that  I  figure,  if  I  may  be  permitted  to  say  so,  that 
this  commission  has  made  a  mistake  In  not  considering  the  Inbound  rail 
rates  to  Shreveport  as  well  as  to  north  Texas  points. 

"  *  One  more  point,  your  honors :  It  was  assumed  that  the  rates  up  to  245 
miles  were  not  too  high,  but  there  was  no  evidence  in  the  record  In  the  original 
case,  and  there  was  none  In  the  supplemental  case,  outside,  perhaps,  of  an 
expression  of  opinion  given  by  my  friend,  Mr.  Atkins,  for  whom  I  have  the 
very  highest  regard  as  to  his  ability,  but  maybe  not  so  much  respect  for  some 
of  his  opinions — as  I  say,  there  was  no  testimony  to  show  that  those  condi- 
tions and  circumstances  of  transportation  were  the  same. 

"  *  It  is  announced  here  that  there  Is  a  diflFerent  situation  when  you  apply 
the  matter  of  relative  conditions  to  traffic  moving  north  and  south  and  to  that 
moving  east  and  west.    Certainly.    Why? 

" '  You  take  the  main  line  of  the  Gulf,  Colorado  &  Santa  Fe  Railroad,  that 
moves  traffic  to  Fort  Worth  and  Dallas,  and  look  in  I.  &  S.,  555,  at  the  freight 
operation  sheets  which  were  filed  In  that  case,  and  you  will  find  there  that  the 
density  of  traffic  on  the  main  line  of  the  Santa  Fe  in  Texas  runs  more  than 
1,000,000  tons  per  mile  of  line.  It  is  one  of  the  heaviest  densities  of  trafftc 
in  this  whole  country.  You  will  find  the  main  line  of  the  Missouri,  Kansas 
&  Texas  runs  that.  Those  main  lines  are  the  ones  which  handle  this  stock 
traffic.  You  will  find  that  so  far  as  the  Cotton  Belt  Railroad  is  concerned. 
It  can  scarcely  furnish  the  axle  grease  for  the  cars  that  haul  Its  ties.  There 
Is  the  Cotton  Belt  on  one  side  and  the  Texas  &  Pacific  on  the  other,  both 
reaching  Shreveport,  both  reaching  there  from  Fort  Worth.  The  Texas  & 
Pacific  are  making  money,  and  the  Cotton  Belt  people  say  they  are  losing 
money.  How  In  the  world  they  have  lost  it  for  those  30  years  I  don't  know, 
but  they  say  they  have  been  losing  it  for  30  years.  Does  that  show  a  dlflPerence 
in  the  condition  of  transportation?  If  these  railroads  are  not  prosperous 
to  some  extent  In  Texas  I  would  like  to  know  why.  We  have  had  the  greatest 
railroad  development  in  Texns  In  the  last  10  years  by  far  of  any  other  State  In 
the  Union.    The  Santa  Fe  has  plastered  the  Panhandle  all  over  with  railroads. 
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and  they  have  one  of  the  best  railroads  there  Is  In  the  West,  and  are  still 
acquiring  and  building  railroads,  not  right  at  this  time  because  they  have  an 
abundance  of  them.  Of  course  the  Orient  Railroad  can  not  make  any  money, 
and  the  Brownsville  Railroad  can  not  make  any  money.  A  lot  of  these  railroads 
were  built  in  anticipation  of  a  development  which  did  not  take  place,  ana 
consequently  they  can  not  make  any  money,  but  none  of  that  is  a  question  for 
this  commission  to  decide.  The  question  Is,  Should  the  discrimination  at 
Shreveport  be  removed?  Let  the  railroads  remove  it  as  they  please.  If  they 
think  they  can  develop  railroad  commission  rates,  as  Mr.  Commissioner  Lane 
suggested,  let  them  try  it.  They  can  not  plead  here  that  this  was  put  In  by 
the  rules  of  the  commission  of  Texas.  That  was  one  of  the  things  which 
was  urged  in  the  original  case.  Those  rates  ^ave  been  charged  in  Texas.  They 
said,  "  You  made  no  effort  to  withdraw  them." 

"  *  Don't  forget  another  thing.  There  was  a  time  when  the  Texas  commission, 
on  account  of  the  Texarkana  situation,  made  a  certain  percentage  of  reduc- 
tion in  rates  up  to  Dallas  and  Fort  Worth  and  that  territory,  but  that  has 
long  since  passed.  It  was  one  of  those  emergency  rates  that  were  taken  out, 
and  the  flat  rate  applies  to-day  just  as  it  does  all  over  the  State.  You  can 
not  assume  that  at  the  end  of  245  miles  these  rates  are  a  factor  upon  which 
to  build  an  additional  charge.  Why  ?  Because  these  rates  up  to  245  miles  were 
made  with  the  view  of  taking  care  of  the  extra  haul  that  would  move  beyond 
that  for  no  additional  charge.  Do  you  suppose  the  railroad  commfissloners  of 
Texas  were  so  ignorant  that  they  did  not  look  at  It  that  way?  Judge  Reagan 
was  there  at  the  time  the  compromise  was  made  and  the  rates  were  agreed  to, 
but  it  was  not  a  binding  agreement.  It  could  not  be  under  the  law.  They 
were  put  in,  however.    They  were  not  ignorant  men. 

**  *  The  245  miles  embraced  within  is  compensation  for  the  balance  of  the 
transportation  into  common  point  territory.  To  use  that  as  a  factor  here  on 
which  to  begin  to  build  your  additional  rates  Is  a  subject  that  I  say  this 
commission  is  not  investigating.  The  Texas  &  Pacific  has  a  very  heavy  density 
eastward,  but  the  Cotton  Belt  does  not.  Furthermore,  the  movement  of  empty 
cars,  which  is  an  enormous  proposition  when  it  comes  to  the  matter  of  expense, 
is  northbound  and  eastbound,  whereas,  from  Shreveport  Into  Texas  the  empty 
movement  is  far  less  in  proportion. 

*'  *  The  ('hatrman.  Ym\  have  consimie*!  your  time.  If  you  desire  to  do  so,  the 
commission  will  be  glad  to  have  you  file  with  the  reporter  any  part  of  your  argu- 
ment which  you  were  unable  to  present 

"  *  Mr.  Cowan.  There  are  a  great  many  matters  that  I  would  like  to  urge  be- 
fore this  commission,  but  I  think  I  have  pointed  out  enough  already  to  show 
the  absurdity  of  the  method  that  is  now  being  attempted  to  be  enforced  upon 
this  commission. 

"  *  I  thank  you.' 

"The  position  of  tlie  Louisiana  interests  and  of  the  Texas  railroads  was  In 
supiwrt  of  the  Interstate  Commerce  Commls.«^Ion  exercising  this  power.  The 
Louisiana  Interests  wanted  to  secure  all  of  the  benefits  of  the  Texas  rates  or  to 
deprive  the  Texas  people  thereof,  and  the  railroads  to  use  this  means  of  securing 
an  increase  in  revenue. 

"  It  is  plain,  therefore,  that  under  the  decision  heretofore  rendered  by  the 
commission,  and  the  decision  of  the  Supreme  Court  here  referred  to,  that  If 
the  people  of  this  State  are  to  have  the  benefit  of  regulation  by  law  or  by  the 
Texas  commission,  of  the  railroad  rates,  regulations,  and  practices  as  applied 
to  purely  State  business,  it  must  seek  that  right  through  an  act  of  Congress. 
It  is  safe  to  say  that  no  State  is  so  situated  that  the  Interstate  Commerce  Com- 
mission may  not  find  a  discrimination  existing  by  virtue  of  the  State  rates  com- 
pared to  the  interstate,  and  based  upon  that  finding  to  take  over  the  jurisdic- 
tion, should  it  decide  to  do  so,  and  prescribe  all  the  State  rates  and  matters 
peralning  to  transportation  and  which  affect  the  service  and  rates. 

"Therefore,  to  secure  the  rights  of  the  State  which  have  been  exercised  up 
to  the  date  of  this  decision,  the  proviso  of  the  first  section  of  the  act  should  be 
80  amended  as  to  read: 

"  ^Providedf  however.  That  the  provisions  of  this  act  shall  not  apply  to  the 
transportation  of  passengers  or  property,  or  to  the  receiving,  delivering,  storage, 
or  handling  of  property  wholly  within  one  State  and  not  shipped  to  or  from  a 
foreign  country  from  or  to  any  State  or  Territory  as  aforesaid :  And  provided, 
further,  That  the  fact  that  a  discrimination  ot  a  preference  may  be  found  to 
exist  by  reason  of  the  difference  between  any  State  rate,  classification,  rule, 
regulation,  or  practice  of  any  common  carrier  and  the  interstate  rate,  claaslflca- 
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tlon,  rule,  regulation,  or  practice  of  such  carrier,  whatever  tlie  effect  may  be  upon 
interstate  commerce,  shall  not  authorize  the  Interstate  Commerce  Commission,  by 
virtue  of  any  of  the  provisions  of  the  act  to  regulate  commerce,  to  In  any  wise 
annul,  abridge,  or  modify  the  power  of  the  State,  exercised  through  its  legisla- 
ture or  through  any  commission  or  agency  established  for  tliat  purpose,  to 
prescribe  all  such  rates,  classifications,  rules,  regulations,  and  practices  as  may 
be  provided  by  the  laws  of  such  State,  or  to  interfere  with  the  free  exercise 
thereof,  with  respect  to  Intrastate  transportation  or  commerce/ 

**  With  this  amendment  the  law  will  be  as  it  was  supposed  to  be  at  the  time 
of  the  enactment  of  section  1  in  1887,  leaving  to  the  States  their  rights  In  the 
premises  with  respect  to  strictly  intrastate  business,  and  leaving  to  the  Inter- 
state Commerce  Commission  its  full  powers  and  jurisdiction  with  respect  to 
interstate  business.  The  question  is:  Shall  the  State  regulate  the  State  business 
and  preserve  the  i>ower  of  the  Constitution,  laws,  and  agencies  to  that  end? 
If  so,  the  power  of  Congress  must  be  invoke<l  to  do  so." 

Mr.  Byars.  That  is  all  I  care  to  say,  Mr.  Chairman. 

Mr.  Shaughnessy.  I  ask  at  this  point  to  have  introduced  the  testi- 
mony of  Earle  B.  Maj^field,  commissioner,  of  the  Eailroad  Commis- 
sion of  Texas,  beginning  at  page  61,  and  also  the  testimony  of  Ham- 
lin Palmer,  of  the  Amarillo  Chamber  of  Commerce,  beginning:  at 
page  89.    This  testimony  now  relates  to  the  Shreveport  situation. 

(The  matter  referred  to  is  here  printed  in  full,  as  follows:) 

Statement  of  Mr.   Earle  B.   Mayttetj),   Railroad  Commissioner,   State  or 

Texas. 

Mr.  Mayfield.  Mr.  Chairman  and  gentlemen  of  the  committee:  I  am  here 
to  represent  the  State  Railroad  Commission  of  Texas  in  favor  of  the  Shep- 
pard  bill,  and  I  desire  to  thank  the  committee  for  giving  me^an  <^portunit7 
to  make  a  few  remarks  in  favor  of  Senate  bill  5242,  as  introduoed  by  our 
junior  Senator.  Before  discussing  the  merits  of  the  bill,  however,  I  desire  to 
reply  briefly  to  certain  remarks  made  by  Mr.  Dorsey,  of  Texas. 

From  the  reading  of  the  statement  by  Mr.  Dorsey,  which  he  has  just  filed 
with  the  committee,  I  could  not  tell  whether  he  was  in  favor  of  the  Sheppard 
bill  or  whether  he  was  opposed  to  it.  and  I  am  sure  the  committee  experienced 
the  same  difficulty,  but  being  acquainted  with  the  gentleman,  and  knovring 
somthing  about  his  maneuvers  with  reference  to  rate  matters  down  in  Texas, 
I  knew  in  advance  that  Mr.  Dorsey  was  opposed  to  the  Sh^pard  bill,  and  so 
I  take  this  opportunity'  to  inform  you  of  the  gentleman's  position. 

Mr.  Dorsey  says  that  he  represents  the  Farmers'  Union  of  Texas.  I  chal- 
lenge that  statement  and  call  upon  Mr.  Dorsey  to  show  his  credentials.  Bfr. 
Dorsey  has  no  more  authority  to  speak  for  the  Farmers'  Union  of  Texas  here 
in  opposition  to  this  measure  than  has  the  attorney  for  the  railroads,  who  dts 
by  his  side.  I  am  a  member  of  the  Farmers'  Union  of  Texas  myself,  and  I 
know  something  of  the  sterling  manhood  and  patriotism  of  the  men  who 
compose  that  organization,  and  I  say  to  you,  Mr.  Chairman,  that  Mr.  Dorsey 
is  placing  the  Farmers'  Union  of  Texas  in  a  false  light  before  this  committee, 
when  he  stands  here  and  claims  that  he  has  authority  to  represent  the  Farm- 
ers' Union  of  Texas  In  his  opposition  to  the  Sheppard  bill. 

The  greatest  political  controversy  that  ever  occurred  In  Texas  was  between 
James  S.  Hogg  and  George  Clark.  This  contest  occured  back  In  the  nine^es 
and  the  main  issue  between  these  two  distinguished  statesmen  was  whether 
or  not  a  railroad  commission  should  be  created  in  the  State  of  Texas.  Hogg 
championed  the  creation  of  the  commission  and  Clark  opposed  It  The  contest 
was  long  and  bitter  and  will  ever  be  remembered  in  the  political  history  of 
our  State.  All  special  interests,  including  the  railroads,  supported  actively 
the  candidacy  of  Mr.  Clark,  but  the  farmers  of  Texas  rallied  to  the  sui^K)rt 
of  their  friend,  James  S.  Hogg,  and  he  was  elected  governor  of  our  State 
and  the  railroad  commission  was  established.  The  Railroad  Commission  of 
Texas,  Mr.  Chairman,  owes  its  rreatlon  more  to  the  farmers  of  our  State 
than  probably  to  any  other  class  of  people.  The  farmers  of  Texas  believe 
in  their  railroad  commission,  and  when  I  see  a  farmer  from  our  State  ai^>ear 
before  this  committee,  claiming  that  he  represents  the  Farmers'  Union  of 
our  State  and  oppose  a  bill  Introduced  by  the  junior  Senator  of  our  State, 
the  purpose  of  which  bill  is  to  keep  our  State  commission  from  being  de- 
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stroyed,  it  makes  me  blush  with  shame.  I  repeat,  Mr.  Chairman,  that  Mr. 
Dorsey  has  no  authority  to  speak  for  the  Farmers*  Union  of  Texas  against 
this  measure,  and  we  ask  this  committee  not  to  consider  him  as  a  representa- 
tive of  the  Farmers*  Union  of  our  State.  If  Mr.  Dorsey  has  the  authority, 
it  will  not  take  him  long  to  produce  It,  and  I  again  call  upon  him  to  show 
us  where  he  got  his  authority  to  speak  for  the  Farmers*  Union  of  our  State. 

Mr.  Chairman,  the  Texas  commission  has  been  conducting  an  investigation 
into  the  question  of  the  reasonableness  of  our  State  rates.  That  investigation 
has  covered  over  a  year.  During  that  time  the  commission  received  a  number 
of  letters  from  Mr.  Dorsey,  requesting  the  commission  to  raise  the  freight  rates 
on  cotton,  live  stock,  etc.,  and  advising  the  commission  that  the  farmers  of 
Texas  were  willing  to  stand  an  Increase  in  freight  rates  on  all  farm  products. 
These  letters,  received  under  the  signature  of  Mr.  Dorsey,  were  so  written 
that  they  bore  suspicious  earmarks,  and  we  summoned  Mr.  Dorsey  to  appear 
before  the  commission  and  to  testify  as  to  who  wrote  those  letters.  The 
records  of  our  office  will  show  that  Mr.  Dorsey  testified  that  most  of  those 
letters  were  written  or  prepared  by  Mr.  R.  D.  Bowen,  of  Paris,  Tex.,  a  man 
who  spends  a  great  deal  of  his  time  in  the  city  of  New  Orleans  and  at  other 
points  in  the  State  of  Louisiana.  A  few  days  ago  Mr.  Bowen  was  compelled 
to  give  his  testimony  before  the  commission  of  Texas,  and  when  interrogated 
as  to  whether  or  not  he  wrote  the  letters  which  the  commission  had  received 
under  the  signature  of  Mr.  Dorsey,  did  not  deny  nor  controvert  the  testimony 
of  Mr.  Dorsey,  but  admitted  that  he  had  assisted  and  had  aided  in  the  prepara- 
tion of  most  of  those  letters.  When  Mr.  Bowen  was  confronted  With  the 
vouchers  from  the  Gulf,  Colorado  &  Santa  Fe  Railroad,  showing  that  he  had 
received  the  sum  of  over  $1,500  during  the  thirtieth  legislature  for  services  ren- 
dered that  railroad  in  behalf  of  its  merger  bill  and  against  the  2-cent  passenger 
bill,  he  admitted  to  having  received  the  money,  but  claimed  that  none  of  the 
money  went  to  him  directly,  but  was  paid  to  him  for  the  purpose  of  reimburs- 
ing him  for  what  he  had  paid  out  to  others.  These  are  the  men,  Mr.  Chairman, 
who  are  here  opposing  the  measure  which  seeks  to  protect  the  life  and  integrity 
of  the  Texas  State  Railroad  Commission. 

Now  to  the  merits,  Mr.  Chairman,  of  the  measure  that  is  before  you  for  con- 
sideration. The  distinguished  gentlemen  from  Louisiana  would  have  this 
committee  believe  that  the  only  question  that  is  involved  in  this  controversy 
is  whether  or  not  the  city  of  Shreveport,  La.,  should  have  fair  and  just  rates. 
They  are  correct  in  saying  that  the  necessity  of  the  Sheppard  measure  grew 
out  of  the  decision  of  the  United  States  Supreme  Court  In  the  Shreveport  rate 
case.  They  are  not  correct,  however,  when  they  claim  that  the  Sheppard 
bill  would  nullify  the  benefits  which  the  city  of  Shreveport  has  won  under 
the  decision  of  the  Supreme  Court  of  the  United  States.  They  are  clouding 
the  issue,  Mr.  Chairman.  We  say  unhesitatingly  that  every  rate  discrimina- 
tion against  the  city  of  Shreveport  should  be  removed.  Not  for  a  moment 
would  we  contend  that  the  city  of  Shreveport  or  any  other  city  in  this  Union 
should  be  discriminated  against. 

We  want  no  wall  erected  around  the  State  of  Texas,  because  we  desire  com- 
merce to  flow  freely  between  Texas  and  our  sister  States.  Right  here,  Mr. 
Chairman,  I  desire  to  make  reply  to  a  statement  which  has  often  been  made 
in  certain  quarters  to  the  effect  that  the  policy  of  Texas  was  to  encircle  Itself 
with  a  wall  for  the  purpose  of  protecting  home  industries.  That  statement 
Is  not  true,  and  the  man  who  makes  it  is  either  not  posted  on  the  history  of 
rate  regulations  in  this  country  or  he  makes  it  with  the  deliberate  intention 
of  placing  the  Railroad  Commission  of  Texas  in  a  false  light.  Years  ago, 
before  the  Interstate  Commerce  Commission  had  been  granted  the  power  to 
prescribe  maximum  rates,  the  Railroad  Commission  of  Texas  promulgated  a 
tariff  carrying  rates  20  per  cent  less  than  the  regular  tariffs.  This  particular 
tariff  applied  only  to  a  limited  territory  In  the  northeast  section  of  our  State, 
commonly  known  as  the  "  burnt  district'  The  interstate  rates  into  the  "  burnt 
district  **  from  outside  jobbing  centers  were  much  less  than  the  interstate  rates 
to  the  cities  of  Dallas,  Fort  Worth,  Paris.  Clarksvllle,  and  Greenville.  Bear  in 
mind,  gentlemen  of  the  committee,  at  that  time  the  Interstate  Commerce  Com- 
mission was  powerless  to  make  rates.  John  H.  Reagan,  who  was  chairman  of 
the  Texas  commission  at  the  time  the  20  per  cent  reduction  tariff  was  pro- 
mulgated, stated  that  the  Texas  commission  would  go  to  the  Interstate  Com- 
merce Commission  for  relief,  but  that  the  Supreme  Court  of  the  United  States 
had  decided  that  the  Interstate  Commerce  Commission  could  not  make  rates, 
and  therefore  it  was  useless  to  appeal  to  the  Interstate  Commerce  Commission. 
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What  (lid  the  Texas  commission  then  do?  It  promulgated  a  tariff  carrying  rates 
20  per  cent  less  than  the  regular  tariffs  applying  only  to  the  territory  above  men- 
tioned. What  was  the  purpose  of  the  tariff?  Was  it  to  protect  the  merchants 
and  manufacturers  of  Texas?  No  man  who  knew  John  H.  Reagan  would  for  a 
moment  make  such  a  claim,  because  the  very  mention  of  the  word  "  protection  " 
was  nauseating  to  him.  That  special  tariff  was  put  into  effect  to  protect  no 
one,  Mr.  Chairman.  Its  sole  purpose  was  to  give  to  the  people  of  that  territory 
the  benefit  of  competition  and  to  enable  the  jobbing  interests  and  manufacturers 
of  Texas  to  compete  in  that  territory  with  outside  interests. 

But  that  Is  past  history,  Mr.  Chairman.  That  special  tariff  has  been  canceled. 
Besides  the  present  commission  can  not  be  bound  by  the  acts  of  three  commis- 
sioners 20  years  ago.  Precedent,  indeed,  has  its  weight  in  deciding  these  issues, 
but  the  Railroad  Commission  of  Texas  does  not  follow  precedent  altogether. 
The  acts  of  yesterday  may  not  be  the  acts  of  to-morrow,  and  the  present  com- 
mission of  Texas  stands  for  free  trade  with  all  our  neighbor  States,  and  we  say 
"  Shreveport  is  entitled  to  have  fair  and  Just  rates." 

The  question  which  I  desire  to  discuss  for  a  short  while,  Mr.  Chairman,  is 
one  that  rises  above  the  question  of  fair  and  just  rates  to  Shreveport  These 
men  are  not  here  opposing  the  Sheppard  bill  because  it  would  prevent  Shreve- 
port from  having  fair  and  just  rates,  because  it  would  not.  They  are  here  in  op- 
position to  the  Sheppard  bill  because  they  know  that  if  the  Sheppard  bill 
becomes  a  law  they  will  be  blocked  in  their  efforts  to  secure  for  Shreveport 
rates  tq  which  she  is  not  justly  entitled.  In  the  first  application  before  the 
Interstate  Commerce  Commission  in  the  Shreveport  case  all  that  was  asked 
was  the  discrimination  against  the  city  of  Shreveport  caused  by  the  Inter- 
state rates  from  that  city  into  Texas  being  too  high  be  removed;  but,  gentle- 
men of  the  committee,  the  Interstate  Commerce  Commission  is  now  asked  to 
strike  down  the  entire  system  of  the  Texas  State  rates  as  promulgated  by 
the  Texas  commission.  So  the  issue  is  not  a  local  one.  It  has  so  enlarged 
since  the  first  hearing  in  the  Shreveport  case  that  we  are  now  confronted  with 
a  situation  that  affects  the  welfare  and  prosperity  of  every  State  in  the  Union. 
When  the  National  Association  of  Railway  Commissioners  met  In  annual 
convention  in  this  city,  November  17-20,  1914,  it  adopted  a  resolution  which 
declared  that  a  State  rate  on  purely  State  traffic  should  not  be  struck  down 
until  a  court  having  proper  jurisdiction  had  found  It  to  be  unreasonable,  and 
the  Sheppard  bill  simply  seeks  to  carry  that  resolution  into  effect.  I  call  atten- 
tion to  the  passage  of  that  resolution  by  the  National  Association  of  Railway  - 
Commissioners  to  refute  the  statement  that  the  Sheppard  bill  deals  only  with 
a  local  condition. 

The  Sheppard  bill  is  short  and  simple.  There  can  be  no  misunderstanding 
as  to  its  terms.  It  simply  provides  that  before  a  State  rate  on  purely  State 
traffic  can  be  nullified  it  must  be  found  to  be  unreasonable  by  a  court  having 
proper  jurisdiction.  It  says  let  that  rate  stand  which  is  thfe  reasonable  rate. 
Can  there  be  any  objection  to  such  a  proposition?  How  these  gentlemen  can 
oppose  this  bill  is  beyond  my  comprehension.  The  bill  appears  to  me  to  be 
so  fair  and  just  that  the  reading  of  Its  terms  proves  the  equity  of  the  propo- 
sition. 

To  see  the  necessity  of  the  Sheppard  bill,  Mr.  Chairman,  It  is  absolutely 
necessary  to  briefly  refer  to  some  of  the  Incidents  growing  out  of  the  Shreveport 
case. 

The  Shreveport  case  originated  in  1910,  when  the  Legislature  of  Louisiana 
appropriated  the  sum  of  $15,000  for  tlie  purpose  of  prosecuting  their  complaint 
before  the  Interstate  Commerce  Commission.  In  1911,  on  March  8,  the  Rail- 
road Commission  of  Louisiana  filed  a  complaint  before  the  Interstate  Com- 
merce Commission  alleging  that  the  city  of  Shreveport  was  discriminated 
against.  In  that  the  Interstate  rates  from  Shreveport  to  certain  Texas  points 
were  unreasonably  high,  and  therefore  these  high  interstate  rates  were  preju- 
dicial to  Shreveport  and  discriminated  against  that  city.  Now,  gentlemen  of 
the  committee,  as  we  proceed  in  this  discussion  I  would  have  you  bear  in  mind 
all  along  the  way  that  not  one  word  of  complaint  was  said  against  the  Texas 
State  rate^.  The  case  was  submitted  before  thte  Interstate  Commerce  Com- 
mission on  January  16,  1912,  and  on  March  11  of  that  year  the  Interstate 
Commerce  Commission,  by  a  vote  of  4  to  3,  sustained  the  complaint  and  ordered 
the  discrimination  against  the  city  of  Shreveport  removed. 

Now,  let  us  see  what  were  the  findings  of  fact  by  the  Interstate  Commerce 
Commission  and  what  was  Its  first  order.  First,  It  found  that  the  city  of 
Shreveport  was  discriminated  against    Second  (and  If  I  misstate  one  word  of 
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ACCLIMATIZATION. 

In  continuance  of  the  attempt  undertaken' four  years  ago  to  accli- 
matize the  humpback  salmon  m  eastern  waters  and  to  establish  an 
annual  run  of  that  species  in  Puget  Sound,  16,000,000  eggs  which  had 
been  collected  near  Afognak,  Alaska,  were  forwarded  from  that  point 
during  the  fall  of  1916.  On  arrival  at  Seattle,  about  half  of  the  con- 
signment was  reserved  for  development  at  the  Birdsview,  Quilcene. 
and  Duckabush  stations.  The  remainder  of  the  eggs  were  shipped 
to  Maine,  arriving  there  November  17,  and  were  di^nded  between  the 
Green  Lake  and  Craig  Brook  stations.  They  were  hatched  at  both 
stations  with  merely  nominal  losses,  and  the  fry  were  distributed, 
in  excellent  condition,  in  the  coastal  rivers  of  Maine;  points  of  de- 
posit as  near  the  headwaters  of  tributary  streams  as  possible  being 
selected  for  their  Uberation,  the  object  being  to  guard  against  the 
destruction  of  the  yoimg  fish  by  entrance  into  brackish  water  before 
reaching  a  suitable  a^e.  The  e^gs  retained  at  the  coast  stations  were 
also  successfullv  hatched  and  planted. 

A  number  of  years  ^o  the  Bureau  began  the  annual  shipment  of 
eastern  lobsters  to  the  State  of  Washington,  in  the  hope  of  being  able 
to  estabUsh  this  valuable  crustacean  inTuget  Sound  waters.  In  pur- 
suance of  this  undertaking,  a  carload  consignment  of  6,420  adult 
male  and  female  lobsters  was  forwarded  from  Bath,  Me.,  to  Ana- 
cortes.  Wash.,  in  November,  1916.  This  proved  to  be  the  most  suc- 
cessful shipment  of  the  kind  that  has  so  far  been  made,  the  total  losses 
en  route  being  less  than  10  per  cent.  The  lobsters,  in  excellent  con- 
dition, were  planted  soon  after  arrival  in  the  vicinity  of  Rosario, 
Orcas  Island,  one  of  the  San  Juan  group. 

In  November,  1916,  a  lot  of  eyeaeggs  of  the  ayu,  or  dwarf  salmon, 
which  had  been  forwarded  throiigh  the  courtly  of  the  Japanese 
Government,  was  received  at  the  Sirdsview  (Wash.)  station.  These 
eggs,  which  are  very  small  and  somewhat  adhesive,  were  transported 
in  water.  En  route  more  than  50  per  cent  had  hatched,  and  the  fry, 
as  Well  as  most  of  the  remaining  eggs,  were  dead.  The  few  live  eggs 
hatched  within  a  short  time  after  oeing  removed  from  the  hatchmg 
boxes,  but  as  the  station  had  no  eauipment  for  handling  such  smau 
fry,  they  quickly  passed  through  tne  smaUest  mesh  material  avail- 
able, and  no  opportimity  was  aflforded  to  observe  them. 

RELATIONS   WFTH   THE   STATES. 

The  Bureau's  constant  aim  and  practice  are  to  cooperate  with  the 
fishery  authorities  of  the  various  States  in  every  feasible  manner. 
This  cooperation  is  most  widely  exhibited  in  the  matter  of  providing 
fish  egg^  for  incubation  in  the  State  hatcherie&i,  the  resulting  younp; 
to  be  distributed  under  State  auspices,  and  of  furnishing  yoimg  fish 
to  be  similarly  planted. 

A  list  of  the  States  to  which,  on  request,  the  Bureau,  in  1917,  sup- 

J>lied  fish  eggs  and  fish  of  the  species  and  in  the  numbers  indicated 
ollows. 
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Assignments  of  Fish  Eogs  and  Fish  to  State  Fish  Commissions,  Fiscai. 

Year  1917. 


state  and  species. 

Eggs  and  fry. 

Fingerlings, 
yearllnm, 
and  adults. 

State  and  species. 

Eggs  and  fry. 

FfngBTHnga, 
andadmtL 

CallfomJa:  Chinook  sal- 
mon                       .  • 

7,027,300 

New  Jersey— Contd. 
Steelheal 

100,000 

5,4PO,000 
25.000 

6,600.000 
500.000 
2.50,000 

3,000,000 
100,000 

600.000 
73,600,000 
40,980,000 

minols: 
Black  bass      

7,000 

New  York: 
I  ake  trout 

Brook  trout 

50,000 

LanJIockec"  salmon... 

Pike-rerch  fry 

Steelhead 

Catfish 

10,500 
300 

CrMjpIe              

PUce "perch  

15,000,000 
50,000 

Yellow-ierchfry 

North  Dakota: 
Pike  perch 

Rainbow  trcnit....  .. 

Sunfish 

4,000 

Whiteflsh     

5,000,000 

Steelhead 

Yellow  perch 

250 

Ohio: 
Lake  trout 

Indiana:  Pike  perch — 
Iowa: 

15,000,000 

50,000 

100,000 

40,000,000 

Pike  perch 

Brook  trout 

Whitefish 

Lake  trout 

Oklahoma: 
Black  bass 

Pike  perch  .      ..... 

70 

Kentucky: 
Black  bass 

88 
6,000 
2,800 

Catfish 

10 

Rock  bass 

80 

Chinook  salmon 

Sunfish 

90 

Cn^pie 

Yellow-perch  fry 

Oregon: 
Blackspotted  trout . . . 

Blueback  salmon 

Chinook  salmon 

Lake  trout 

100,000 

250,000 
2,000.000 

163,900 
1,000,000 

60 

Pike-perch  fry 

RainBow  trout ....... 

5,000,000 

10,000 
1,050 
4,200 

Rock  bass  

Sunflsh 

60,000 

Maine: 

100,000 
200,000 
401,000 

Brook  trout      

Silver  salmon ....... 

10  000 

Lake  trout 

Steelhead 

1,687,600 

1,000.000 

50.000 

8,000,000 

30,000 

I^andlocke  ( ^Imon 

Pennsylvania: 
Lake  trout 

Massachusetts:  Catfish.. 

12,500 

Michigan: 

50,000 

8,640,000 

40,000,000 

2,000,000 

250,000 

3,300,000 
200,000 
122,500 
98,400 

Rainbow  trout 

Pike  perch 

Grayling 

Lake  trout 

South  Dakota: 
Blackspotted  trout. . . 
Brook  trout 

Pike-perch  eggs 

Pike-perch  fry 

23,150 

Whiteflsh  fry 

Pike  perch 

Utah:    Blackspotted 
trout 

3,000,000 
100,000 

Minnesoto: 
Lake  trout 

Steelhead 

Vermont: 
Channel  catfish 

Whiteflsh 

100 

Missouri:  Rainbow  trout 

Lake  trout 

1,500,000 
40,000 
200,000 

200,000 

13,000,000 
5.000,000 

300.000 
200,000 
100.000 
100,000 

Montana: 

7,500 

Landlocked  salmon. . . 
Steelhead 

Black  bass 

Blackspotted  trout... 
Catfish 

400,000 

Washington:  Black- 
spotted  trout 

2,000 

Rainbow  trout  . 

150,000 

300,000 

9,800,000 

150,000 

50,000 
25,000 
100,000 

50,000 

Wisconsin: 
I  ake  trout 

Whitefish 

Nebraska:  PQce perch.. 
Neva  i a:  Brook  trout... 

'      Whitefish 

1  Wyoming: 

.      Hlacksj-  otted  trout . . . 

'      I  ake  trout 

New  Hampshire: 

Brocdc  trout 

Landlocked  salmon. . . 

'      Rainbow  trout 

Steelhead 

Rainbow  trout 

New  Jersey: 
Rainbow  trout 

I            Total 

0  322,930,700 

163,248 

Smallmouth   black 
bass    

1,500 

•  Includes  14,230,000  fry. 


The  Minnesota  Game  and  Fish  Department  donated  25,000,000 
pike-perch  eggs  which  were  consigned  to  the  Duluth  station. 


OLOSUBE   OF   FISH   HATCHEBIE8. 


During  the  year  the  Secretary,  acting  under  the  mandatory  pro- 
visions of  law,  has  closed  two  fish  hatcheries,  located  at- Havre  de 
Grace,  Md.,  and  San  Marcos,  Tex.  The  Secretary's  action  in  each 
case  was  based  on  the  recommendation  of  the  Commissioner  of 
Fisheries,  and  no  date  was  set  for  reopening  the  stations. 
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The  conditions  which  necessitated  the  closing  of  the  Battery  shad 
hatchery  at  Havre  de  Grace,  at  the  mouth  of  the  Susquehanna 
River,  are  set  forth  in  a  report  by  the  Commissioner  to  the  Secretary 
on  January  27,  1917,  from  which  the  following  extracts  are  taken: 

The  possibility  that  the  Bureau  might  be  driven  to  this  step  has  been  appreciated 
by  vou  for  nearly  four  years.  Each  season  in  that  period  the  condition  of  the  fisheries 
at  the  mouth  of  the  Susquehanna  has  been  taken  under  consideration  with  reference 
to  our  fish-cultural  work.  In  annual  reports,  in  special  reports  to  members  of  the 
legislature,  in  communications  to  the  governor,  in  press  notices  to  the  fishermen  and 
the  general  public,  and  in  personal  statements  and  appeals,  we  have  shown  the  neces- 
sity tor  a  radical  change  of  policy  on  the  part  of  the  State  of  Maryland  in  order  that 
the  further  depletion  of  once  valuable  fisheries  mi^ht  be  arrested  and  tiie  abundance 
of  important  food  fishes  might  be  restored  and  maintained.  Nothing  has  been  done 
to  improve  the  situation.  The  State  continues  to  permit  practices  known  to  be 
inimical  to  the  best  interests  of  the  fisheries  and  directly  antagonistic  to  the  efforts 
of  the  Bureau  of  Fisheries  in  behalf  of  the  people  of  the  State.  The  future  expendi- 
ture of  effort  and  money  imder  the  circumstances  is  not  only  inadvisable  and  unjusti- 
fied, but  is  clearly  forbidden  by  the  following  stipulation  which  Congress  has  wisely 
placed  on  our  annual  appropriations  for  the  propagation  of  food  fishes: 

"No  part  of  the  appropriation  herein  for  propagation  of  food  fishes  shall  be  expended 
for  hatching  or  planting  fish  or  eggs  in  any  State  in  which,  in  the  judgment  of  the 
Secretary  of  Commerce,  there  are  not  adequate  laws  for  the  protection  of  the  fishes." 

The  Government  has  been  conducting  shad-cultural  operations  at  Havre  de  Grace 
since  1877,  and  has  occupied  the  present  site  since  1880.  Owing  to  its  favorable 
location  and  the  cordial  cooperation  of  the  fishermen,  the  hatchery  was  able  to  save 
the  spawn  of  a  very  large  percentage  of  the  ripe  shad  caught  for  market,  and  the  out- 

£ut  season  after  season  tested  the  full  capacity  of  the  plant.  In  fact,  this  hatchery 
as  a  record  of  young  shad  produced  that  is  not  approached  by  any  other;  and  the 
abundance  of  fish  was  assured  year  after  year,  notwithstanding  an  enormous  catch. 
Gradually  the  methods  of  fishing  have  undergone  a  change  and  there  has  arisen  a 
new  generation  of  fishermen  apparently  indifferent  to  the  needs  of  the  shad,  forgetful 
of  their  own  interest,  disinclined  to  cooperate  with  the  Government,  and  insisting  on 
the  use  of  methods  that  are  contrary  to  the  interests  of  the  State  and  of  its  people. 
The  legislature,  with  the  weight  of  evidence  and  testimonv  available  regarding  the 
obnoxious  fishing  methods,  would  be  justified  in  summarily  suppressing  them  as  a 
nuisance;  they  remain  unaltered.  There  is  thereby  placed  on  the  Federal  Govern- 
ment a  task  that  yearly  becomes  more  diflScult,  more  expensive,  and  more  Unsatis- 
factory to  all  persons  having  the  welfare  of  the  fisheries  and  the  fishermen  at  heart. 

In  me  earlier  years  cited,  the  average  cost  of  collecting  and  hatching  shad  eggs  at 
Havre  de  Grace  was  well  under  $100  per  million.  In  1915  the  cost  exceeded  $1,940 
per  million,  and  during  the  past  three  seasons  has  averaged  $1,216  per  million,  or  more 
than  twelve  times  the  former  cost. 

The  entire  history  of  the  hatching  operations  on  the  Susquehanna  shows  that  the 
Bureau  has  spared  no  effort  and  expense  to  aid  the  fisheries  and  maintain  the  supply 
of  Muyhmd's  most  important  food  fiysh.  I  would  favor  the  resumption  of  our  opera- 
tions as  soon  as  the  State  eives  evidence  of  a  due  ap]3reciation  of  the  Government's 
work  by  the  enactment  of  laws  placing  proper  restrictions  on  the  fishing. 

The  situation  at  San  Marcos  was  somewhat  different  from  that  at 
Havre  de  Grace  in  that  two  stipulations  imposed  by  Confess  in 
relation  to  the  fish-cultural  work  of  the  Bureau  were  being  violated. 
The  matter  was  formally  presented  by  the  Commissioner  to  the 
Secretary  in  May,  1917,  and  the  Secretary  thereupon  issued  a  closing 
order,  accompanying  it  with  a  public  statement  from  which  the 
following  is  an  extract: 

It  is  with  deep  regret  that  I  have  been  obliged  to  close  the  fish-cultural  station  at 
San  Marcos,  Tex.,  because  of  the  failure  of  the  State  to  meet  the  conditions  imposed 
by  Congress.  These  conditions  are  (1)  that  the  State  shall  afford  proper  protectioD 
to  the  nshes  cultivated  and  (2)  that  the  Commissioner  of  Fisheries  and  his  dulv 
authorized  agents  shall  be  accorded  the  right  to  conduct  fish-cultural  work  and  all 
operations  connected  therewith  in  such  manner  and  at  such  times  as  they  may 
r^nrd  as  necessary  and  proper. 

The  principal  fish  cultivated  at  the  San  Marcos  station  is  the  laigemouth  black 
bass,  the  most  important  of  the  fresh-wiiter  fishes  of  Texas.    The  Department  has  for 
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yean  been  calling  the  attention  of  the  State  to  the  fact  that  this  species  is  not  protected 
during  the  spawning  season,  but  may  be  caught  and  killed  even  when  the  parent  f^ah 
are  on  their  neet  guardins;  their  eggs  and  defenselees  young.  Such  disregard  for  the 
elemental  needs  of  the  fisn  nullifies  the  work  of  the  Bureau  of  Fisheries  and  indicates 
an  indifference  to  the  future  welfare  of  the  fisheries  and  fish  supply  that  is  in  strozig 
contrast  to  the  attitude  of  other  States.  The  necessity  for  amending  the  local  fisn 
laws  was  actively  ureed  on  the  State  by  the  Department  during  the  years  1915, 1916, 
and  1917,  is  aclmowledged  by  the  State  fishery  officials,  has  been  pointed  out  by 
numerous  public-spirited  citizens,  and  has  received  the  favorable  consideration  of 
committees  of  the  State  legislature.  At  the  recent  regular  and  extraordinary  sessiona 
of  the  legislature  strong  representations  were  made  to  the  legislature  and  the  gov- 
ernor by  citizens,  by  Department  officials,  and  by  members  of  the  Texas  del^ation 
in  Congress,  but  the  legiBiature  failed  to  act. 

The  other  phase  of  this  matter  was  (a)  the  assertion  by  the  Bureau 
of  the  supposed  right  to  take  fish  for  brood  purposes,  rearing,  and  dis- 
tributing, from  the  head  of  the  San  Marcos  Kiver,  in  accorcUtnce  with 
a  distinct  agreement  with  the  local  utilities  company,  that  con- 
trolled the  water  and  with  a  citizens'  committee  which  acted  for  the 
town  of  San  Marcos,  at  the  time  the  station  was  located  there  in 
1893 ;  and  (6)  the  recent  denial  by  the  townspeople  and  the  local  legal 
officers  of  the  li^ht  of  the  Bureau's  agents  to  take  fish  from  the  shut- 
off  head  of  the  San  Marcos  River  that,  from  the  very  outset,  had  been 
r^arded  as  a  part  of  the  station's  nursery  system.  Fortified  by  an 
opmion  of  the  attorney  general  of  Texas,  the  local  county  attorney 
gave  notice  that  the  continuance  of  operations  in  the  water  in  ques- 
tion would  be  followed  by  prosecution  of  the  Bureau's  representa- 
tives. The  Bureau  coula  not  consent  to  abandon  operations  it 
regarded  as  rightful  nor  to  subject  its  employees  to  arrest,  imprison- 
ment, and  possible  fine  and  conviction,  for  carrying  on  disinterested 
work  in  behalf  of  the  State,  so  the  discontinuance  of  the  station  was 
the  only  logical  procedure. 

ARTIFICIAL  PROPAGATION    OF  FRESH-WATER  MUSSELS. 

The  usual  work  in  the  propagation  of  fresh-water  mussels  was 
carried  on  at  various  points  m  the  Mississippi  Basin  under  the  super- 
vision of  the  fisheries  biological  station  at  Fairport,  Iowa.  By 
means  of  this  work,  together  with  well-related  protective  measures, 
it  is  expected  to  perpetuate  the  supply  of  commercial  mussels. 

During  the  vear  a  total  of  252,486,200  mussels  in  a  condition  of 
parasitism  on  nshes  were  planted  in  suitable  waters,  as  compared  with 
331,451,490  for  the  preceding  year.  This  decrease  was  due  to  very 
unfavorable  river  conditions  and  to  an  imprecedented  scarcity  of  ripe 
mussels.  While  an  abundance  of  female  mussels  with  egss  was  avail- 
able, it  was  not  imtil  very  late  in  the  season  that  many^river  muck- 
ets"  sufficiently  ripe  for  the  work  could  be  obtained. 

Five  species  of  commercial  mussels  were  propagated  in  1917,  of 
which  the  principal  ones  were  the  common  mucket  and  the  lake 
Pepin  mucket.  The  inoculated  fish  hosts  were  liberated  in  the 
Mississippi  River  off  Fairport  and  in  Lake  Keokuk,  Iowa;  in  Lake 
Pepin,  Minn.;  in  the  Black  and  White  Rivers  in  Arkansas;  and  in 
the  Cumberland  River  in  thevicinity  of  Kuttawa,  Ky.  i 

The  actual  cost  of  production  was  2.72  cents  per  thousand,  but  if 
allowance  is  made  for  overhead  charges  the  cost  per  thousand  was 
3.73  cents.  Li  connection  with  this  work  57,839  adult  and  921,915 
fingerling  fish  were  reclaimed  from  landlocked  ponds  in  the  over- 
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flowed  lands  and  returned  to  public  waters.     Of  the  number  of  fish 
rescued  110,603,  or  approximately  11  per  cent,  were  infected  with 
larval  musseb.    The  total  number  of  fish  handled  was  2,039,018. 
The  following  table  shows  the  details  of  this  work: 

MusssL  Propagation  in  ths  Fiscal  Year  1917 — Points  of  Deposit  and  Species 
OF  Glochidia  Used  for  Infection. 


BpedMOlmossel. 


Cam- 

t)erlaiid 

Rivv, 

Ky.' 


ArkaniM. 


White 
Rivtf. 


Black 
River. 


HissiSBippi  Riw. 


Lak» 
Keokuk, 

lOWft. 


Lake 
Pepin, 
Ifinn. 


Fair- 
port, 
Iowa. 


Total. 


Pocketbook  (Lamp»iiit  vnUri- 
COM) 

Mucket  (Xampdttt  ttgamefitina) 

LAke  Pepin  mucket  (Lamp' 
sUUluteola) 

YeUow  sand-flheU  iLamp$mt 
anodontaidM) 

Batterfly  {PUtgiola  secftrii) 


4,099,000 


15,433,70034,072,500 


12,639,900 106, 062, 600 


34,ooa. 

107,000'. 


Total., 


1,820,000'    1,820,000 
76,806,500131,009,700 


119,302,500 


213,0 


247,000 
107,000 


4,099,00015,573,70034,072,50012,639,900106,662,60078,838,500253,486,200 


SURVBTS»  nrVBSTIGATIONS,  AND  EXPERIMBNTS. 
GENERAL  ASPECTS  OF. THE   WOBK. 

In  biological  work  the  year  has  been  marked  by  substantial  read- 
justments. These  have  arisen  partly  from  enlarged  responsibiUties 
and  opportmiities  coming  with  an  increase  of  personnel,  partly  from 
the  fact  that  some  of  the  investigations  have  progressea  to  a  stage 
justifying  or  requiring  a  rearrangement  of  plans,  and  partly  from  the 
conditions  of  national  exigency.  On  the  whole,  the  cnanges  and  the 
new  midertakings  have  the  effect  of  concentrating  the  efforts  of  the 
Bureau  upon  problems  of  most  immediate  practical  importance. 

The  climax  which  came  in  national  affairs  late  in  the  fiscal  ^ear 
necessitated  the  directmg  of  the  usual  laboratory  and  field  investiga- 
tions toward  increased  production  of  aquatic  supplies,  especially 
foods,  and  toward  measures  that  conduce  to  a  reduction  in  wasteful 
and  destructive  practices. 

STX7DIES  OF  MARINE   FISHES. 

The  oceans,  as  the  largest  bodies  of  water^  are  and  must  always 
remain  the  greatest  sources  of  food  from  fishes,  uid  the  studies 
intended  to  lay  a  proper  foundation  for  the  exploitation  and  control 
of  marine  fisheries  are  of  very  great  importance.  The  conditions  of 
study  and  the  complexity  oi  the  problems  are,  however,  of  such  a 
nature  as  to  cause  marine  investigations  to  be  relatively  slow  in  the 

f production  of  practical  results.  &  the  present  circumstances,  there- 
ore,  and  with  the  lack  of  suitable  available  vessels,  there  has  un- 
avoidably occiured  a  temporary  suspension  of  some  investigations 
that  it  would  have  been  otherwise  highly  desirable  to  continue. 

Hie  tuna  investigation  conducted  on  the  coasts  of  southern  CaU- 
fomia  and  Mexico  has  been  continued  throughout  the  year,  with 
results  which  are  not  yet  sufficiently  definitive  to  admit  of  conclusions, 
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but  which  seem  to  indicate  the  delimitations  of  the  areas  of  possible 
tuna  fishery.  At  the  close  of  the  year  plans  were  under  consideration 
for  a  more  adequate  prosecution  of  this  investigation  in  the  hope  and 
beUef  that  another  year  would  not  pass  without  a  definite  and  prac- 
tical contribution  to  the  solution  of  some  of  the  principal  probl^ns 
now  appearing  as  obstacles  to  a  continuous  and  entirely  successful 
prosecution  of  the  tima  fishery  and  the  industries  dependent  there- 
upon. 

SURVEYS   OF  FISHING  GROUNDS. 

For  a  short  period  during  the  early  winter  of  1916-17  the  Orampus 
was  employed  in  surveying  banks  m  the  vicinity  of  Cape  Fear  of 
whose  exact  location,  extent,  and  productivity  tne  fishermen  have 
been  imaware.  Unfavorable  weather  permitted  the  sxunrey  of  but 
two  grounds.  The  larger  of  these  Ues  in  12  fathoms  of  water  9  miles 
southwest  one-half  south  from  the  Cape  Fear  River  entrance  buoy,  is 
easily  foimd  and  will  support  an  important  fishery  for  sea  bass  or 
blackfish.  The  smaller  ground,  locally  known  as  the  *' snapper 
bank,"  Ues  in  from  12  to  13  fathoms  of  water  1 J  miles  west  southwest 
from  the  offshore  Ught  buoy  2A  at  the  end  of  Frying  Pan  Shoal.  It 
is  entirely  surrounded  by  a  large  area  of  scattered  patches  of  rock 
and  affords  good  fishing  when  a  vessel  is  allowed  to  drift  over  it. 

The  investigations  of  the  same  vessel  in  the  Gulf  of  Mexico  later 
in  the  winter,  although  seriously  interrupted  by  storms,  fog,  and 
other  circumstances,  yielded  information  valuable  to  the  fishery 
interests  of  Alabama,  Mississippi,  and  Louisiana.  Shrimp  were  taken 
in  abundance  in  the  otter  trawl  on  mud  bottom,  in  5  fathoms  of 
water,  off  the  entrance  to  Mobile  Bay.  In  February  experimental 
hauls  off  the  southeast  side  of  Ship  Island,  Miss.,  developed  a  pro- 
ductive area  at  least  4  or  6  miles  long  on  which  shrimps  were  foimd  in 
abundance  equal  to  the  best  fishing  off  Femandina,  Fla.,  but  with  a 
much  smaller  proportion  of  small  fish  and  trash.  Another  ground 
producing  large  snrimp  in  abundance  was  found  in  9  fathoms,  on 
mud  bottom,  about  9  miles  southeast  of  Baratana  Pass,  La.  These 
results  indicate  that  a  productive  winter  fishery  for  these  valuable 
crustaceans  may  be  developed  offshore  on  a  considerable  stretch  of 
the  Gulf  coast. 

OGEANOGRAPHT. 

The  same  causes  which  have  contributed  to  a  temporary  diminution 
of  activity  in  studies  of  marine  fishes  led  before  the  close  of  the  year 
to  the  interruption  of  some  of  the  important  oceanographic  investiga- 
tions. 

The  Orampus  was,  however,  able  to  make  a  series  of  observations 
beginning  with  a  cruise  from  Gloucester,  Mass.,  to  Norfolk,  Va., 
eany  in  tne  fiscal  year.  The  vessel  then  made  a  line  of  hydrographic 
stations  from  Cape  Henry  to  the  Gulf  Stream  and  thence  to  Cape  May, 
N.  J.  Going  later  to  Gloucester,  Mass.,  a  few  stations  were  made  m 
the  Gulf  of  Maine,  whence  she  proceeded  to  Southport,  N.  C,  for 
investigations  of  fishing  groimds  as  akeady  mentioned,  and  later  to 
Key  West.  In  the  Giuf  of  Mexico  the  vessel  cruised  over  the  con- 
tinental shelf  (within  the  100-fathom  Une)  from  Key  West,  Fla.,  to 
Aransas  Pass,  Tex. 

Some  oceanographic  data  have  also  been  gathered  in  connection 
with  the  tuna  investigation  on  the  Pacific  coast. 
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While  the  field  work  in  the  investigation  of  Chesapeake  Bay  closed 
during  September,  1916,  the  detail^  study  of  materials  collected, 
which  is  necessary  for  the  drawing  of  conclusions,  remains  to  be 
finally  completed;  however,  substantial  progress  has  been  made. 

SHELLFISH   INVESTIGATIONS. 

Provided  with  a  more  adequate  personnel  for  attention  to  the 
problems  of  the  oyster  industry,  the  Bureau  has  been  able  to  set 
these  investigations  upon  a  basis  promising  and  already  yielding 

f  eater  efficiency  and  more  practical  service  to  the  oyster  mdustries. 
provisional  field  laboratory  has  been  established  at  Milford,  Conn., 
from  which  as  a  base  the  principal  problems  of  the  great  oyster- 
planting  industry  on  Long  Island  Sound  and  other  waters  are  being 
considered.  The  problem  of  finding  the  conditions  necessary  to 
secure  a  regular  "set"  of  oysters  is  given  firsUplace,  although  atten- 
tion is  given  from  that  headquarters  to  other  important  matters, 
such  as  the  destruction  or  damaging  of  oyster  beds  oy  the  growth  of 
the  so-caUed  "sand  coral.'' 

There  has  been  coo{)eration  with  the  Conservation  Commission  of 
Maryland  in  observational  and  experimental  work  on  the  growth 
of  ovsters  in  Chesapeake  Bay.  HirQugh  the  Woods  Hole  laboratory 
further  attention  has  been  given  to  the  study  of  green  gill  in  oysters 
of  Lynnhaven  Bay  and  other  localities^  and  studies  of  some  impor- 
tance have  been  addressed  to  the  nutntion  of  oysters.  The  results 
of  both  of  these  latter  investigations  have  been  given  out  in  published 
reports.  The  Bureau  has  continued  to  extend  aid  to  the  oyster 
investigations  of  Puget  Sound  undertaken  in  cooperation  witii  the 
University  of  Washii^ton. 

Serious  mortalities  among  oysters  or  injuries  to  oyster  beds  occurred 
during  the  year  in  regions  remote  from  each  other  and  from  distinct 
causes  in  the  several  cases.  Among  these  was  the  damage  to  oyster 
beds  from  "sanding,"  owing  to  the  work  of  polychtete  worms  in 
building  tubes  of  sand  and  overrunning,  or  even  smothering,  the 
oysters;  it  was  most  prevalent  in  Jamaica,  Great  South,  and  Hemp- 
stead Bays.  The  loss  of  large  numbers  of  planted  oysters  in  Chesa- 
peake Bay  was  investigated  and  the  results  were  made  known  to 
persons  interested.  On  the  west  coast  of  Florida  there  occurred  very 
serious  losses  of  oysters  resulting  from  the  depredations  of  a  turbel- 
larian  worm,  locally  but  improperly  known  as  a  ''leach."  A  less 
misleading  and  more  appropriate  name  is  that  of  "wafer,"  which  is 
applied  to  a  similar  pest  in  New  South  Wales.  This  form  had  not 
previously  been  recomed  as  an  enemy  of  oysters  in  this  country. 

Mortality  among  scallops  in  Maine  was  mvestigated  and  found  to 
be  attributable  to  the  work  of  starfishes,  which  were  made  more 
abundant  by  the  pursuit  of  improper  practices  in  the  scallop  fishery. 
Appropriate  recommendations  were  made. 

Investigations  relating  to  fresh-water  mussels  have  been  continued 
actively.  Interesting  progress  has  been  made  in  experiments  in 
rearing  mussels  under  conditions  of  control  since  it  has  been  found 
that  mussels  (Lake  Pepin  muckets)  reared  in  confinement  from  arti- 
ficial infections  begin  oreeding  at  the  age  of  little  more  than  two 
years.    A  second  generation  is  now  being  reared  from  parents  which 
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were  artificially  propagated  and  reared  in  confinement.  Studies  and 
experiments  indicate  that  the  natural  food  of  fresh-water  mussels  is 
made  up  principally  of  detritus,  which  is  decayed  or  decaying  animal 
and  vegetable  matter,  and  that  vegetable  matter  is  pref errea  to  ani- 
mal. Investigations  completed  just  at  the  beginning  of  the  fiscal 
year  have  shown  also  that  fresh-water  mussels  have  the  power  of 
absorbing  nutriment  in  the  form  of  fats  (olive  oil)  and  protein  (e^ 
albumen)  directlv  from  solution  in  the  water  and  through  the  ceus 
of  the  surface  of  the  body  feiUs,  mouth,  palps,  and  foot).  It  was 
possible  to  determine  that  the  fats,  so  taken  up  by  the  cells  of  the 
outer  body  walls,  were  transported  through  the  cu*culatory  system 
to  the  various  parts  of  the  body. 

Considerable  attention  has  been  ^iven  to  the  matter  of  securing 
for  the  mussels  proper  protective  legislation  on  the  part  of  the  severd 
States.    Under  present  conditions,  the  efforts  of  the  Bureau  to  propa- 

§ate  fresh-water  mussels  are  not  supplemented  as  they  should  be  by 
^e  extension  of  a  reasonable  measure  of  protection  to  the  young 
mussels. 

A  study  of  the  causes  of  pearl  formation  in  fresh-water  mussels 
has  been  brought  to  a  stage  of  reporting.  There  has  also  been 
obtained  diudng  the  year  a  valuable  fund  of  information  regarding 
the  pearl  fishenes  and  pearl  culture  in  the  Far  East  to  which  it  is 
hoped  to  give  publication  within  a  reasonable  time. 

BIOLOGY  OF  THE   BLUE   CRAB. 

A  new  investigation  of  the  life  history  and  habits  of  the  blue  crab, 
although  begun  only  at  the  beginning  of  the  fiscal  year,  has  already 
made  such  progress  as  to  supply  the  information  most  needed  as  a 
basis  for  the  regulation  of  tne  fishery  and  the  conservation  of  the 
blue  crab,  particularly  in  Chesapeake  Bay,  the  headquarters  of  the 
world's  greatest  crab  fishery.  s 

The  bhie  crab  may  spawn  more  than  once.  Crabs  imder  observation 
have  spawned  twice  in  the  same  simmier.  The  female  crabs  which 
are  dredged  during  the  winter  are  prospective  spawners  whether  or 
not  they  nave  spawned  duringthe  preceoing  season.  The  life  history 
of  this  species  in  Chesapeake  Bay  is,  in  brief,  as  follows: 

Nearly  aU  the  yoimg  are  hatched  in  the  lower  bay  from  the  last 
of  June  to  about  the  mat  of  September.  The  great  majority  of  the 
young  begin  a  migration  northward  up  the  bay,  settling  on  the  bot- 
tom when  cold  weather  comes  and  ceasing  to  feed  or  to  shed.  The 
next  spring  they  resume  development  and  their  northerly  migration. 
They  reach  maturity  in  Maryland  waters,  where  mating  occurs,  prin- 
cipally during  the  last  of  July  and  August.  Mating  occurs  only  once 
during  the  liietime  of  the  female,  but  sufficient  sperm  is  received  and 
carried  to  fertiUze  two  or  more  successive  batches  of  eggs.  The 
females  then  migrate  southward  to  the  lower  part  of  the  bay,  while 
the  males  generfiuly  stay  behind,  spending  the  winter  in  deep  water  or 
in  creeks  and  rivers.  About  80  per  cent  of  the  adult  crabs  taken  in 
the  upper  waters  of  the  bay  are  males,  and,  correspondingly,  about 
80  per  cent  of  the  adult  craos  taken  in  the  waters  near  the  mouth  of 
the  bay  are  females. 
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Some  of  the  females  lay  a  batch  of  eggs  before  or  while  eomg  south, 
but  probably  the  greater  number  lay  no  eggs  imtil  the  foilowmg  sea- 
son. A  certain  small  percentage  of  the  young  do  not  migrate  up  the 
bay  but  remain  to  develop  and  mate  in  the  lower  waters. 

At  the  approach  of  cold  weather  the  crabs  settle  to  the  bottom  and 
are  usually  supposed  to  bury  there,  but  it  is  probable  that  they 
simply  lie  dormant  and  occasionally  move  slowly  over  the  bottom. 
Practically  all  females  dredged  during  the  winter,  whether  or  not  they 
had  spawned  previously,  were  found  to  contain  eggs  and  the  live  sperm 
with  which  to  fertilize  them.  There  is  no  evident  northward  migra- 
tion of  such  crabs  in  the  spring.  Most  of  the  females  die  shortly 
after  the  last  batch  of  eggs  is  laid.  Crabs  mature  in  about  a  year, 
growing  in  size  by  successive  moltings.  Mating  occurs  only  at  the 
last  molt  of  the  female,  when  the  abdomen  changes  from  the  tri- 
angular to  the  apron  form.  The  length  of  life  is  apparently  two  or 
three  years. 

An  mvestigation  of  the  spiny  lobster,  an  important  crustacean  and 
excellent  article  of  food  in  the  waters  of  southern  Florida,  was  under- 
taken about  the  middle  of  the  fiscal  year,  and  satisfactory  progress 
is  being  made. 

PROGRESS   IN   OULTURE   OF  DIAMOND-BAOE  TERRAPIN. 

The  results  of  the  continued  experiments  in  diamond-back  terrapin 
culture  at  the  Beaufort  (N.  C.)  laboratory  were  given  at  some  length 
in  the  last  annual  report.  Tlie  progress  during  the  past  year  has 
been  gratifying,  especially  in  the  rapid  growth  of  the  youne  terrapin 
hatched  in  the  summer  of  1916.  The  largest  individual  kept  in  a 
warm  house  and  fed  during  the  winter  was  more  than  three  inches 
(80  mm.)  in  length  of  bottom  shell.  This  is  believed  to  be  a  new 
record  for  the  growth  of  diamond-back  terrapin  in  the  first  year  of 
life,  and  gives  lurther  encouragement  to  terrapin  culture  as  a  com- 
mercial enterprise. 

STUDIES   OF   ANADROMOnS   PISHES. 

At  the  beginning  of  the  fiscal  year,  two  particularly  important 
investigations  were  in  progress  relating  to  fisnes  which,  though  not 
alike  in  structure  or  appearance,  have  the  same  interesting  and  sig- 
nificant habit  of  leaving  the  ocean  and  ascending  streanis  for  the  pur- 
pose of  giving  rise  to  a  new  generation.  This  nabit  is  of  particular 
practical  importance  because  essentially  all  the  mature  individuals 
of  the  species  are  periodically  assembled  in  definite  runs  in  restricted 
localities,  when  they  are  easy  of  capture  on  the  one  hand  and  available 
for  purposes  of  artificial  propagation  on  the  other.  It  is  most  de- 
sirable that  there  should  be  avauable  specific  and  reasonably  complete 
knowledge  of  the  migrations  of  the  shads  and  the  salmons  and  oi  the 
conditions  to  be  met  in  protective  measures  and  in  practices  of  arti- 
ficial propagation. 

Progress  was  made  in  the  analyses  of  the  data  accumulated  during 
the  field  studies  on  the  principal  shad  streams  from  St.  Johns  River, 
Fla.,  to  the  St.  Croix  River,  Me.,  and  New  Brunswick,  but  probably  no 
stage  of  completion  can  be  reported  until,  with  a  change  oi  conditions, 
it  becomes  again  possible  to  give  the  careful  attention  to  the  elaborate 
measurements,  comparisons,  and  analyses  which  the  subject  requires. 
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A  further  investigation  of  the  migrations  of  the  Pacific  salmon  has 
been  undertaken  with  the  most  competent  assistance,  having  special 
reference  to  the  salmon  of  Alaska  and  the  problems  of  governmental 
and  private  artificial  propagation. 

INVESTIGATIONS   PERTAINING  TO   FRESH-WATER   FISHES. 

The  Bureau  has  continued  actively  the  several  investigations 
relating  to  the  food  of  fresh-water  fishes,  both  as  independent  studies 
and  as  phases  of  the  experiments  in  the  rearing  of  nshes  in  ponds. 
The  results  of  more  than  two  years  of  study  of  the  habits  and  food  of 
the  yellow  perch  have  been  prepared  for  publication.  A  report  on  the 
pikes,  comprising  most  of  the  known  data  regarding  flie  habits, 
artificial  propagation,  and  commercial  importance  of  this  well- 
defined  family  of  fishes,  has  been  issued  and  will  prove  useful  to  those 
who  are  interested  in  the  cultivation  of  the  pike,  pickerel,  and  mus- 
kellunge,  and  to  whom  it  is  of  importance  to  understand  the  relations 
of  these  predatory  fishes  with  their  less  vigorous  associates  in  natural 
or  artificial  bodies  of  water. 

The  serious  decline  in  important  fisheries  of  the  Great  Lakes,  due 
to  excessive  and  sometimes  unrestricted  fishing,  long  ago  showed  the 
necessity  for  a  thorough  knowledge  of  the  habits  and  migrations  of  the 
principal  fishes  of  the  Lakes,  in  order  that  the  regulation  of  the  fishery 
and  the  artificial  propagation  of  the  fishes  might  oe  founded  upon  such 
a  dear  imderstanding  of  the  habits  and  movements  of  the  fishes  that 
the  maximum  in  practical  results  would  be  attained.  It  has  not  yet 
been  possible  to  give  to  this  field  attention  commensurate  with  the 
importance  of  the  fisheries  and  the  difficulties  of  the  problems.  A 
beginning  was  made  during  the  fiscal  year  in  the  inauguration  of  a 
new  stucfy  of  the  systematic  relations,  habits,  and  migrations  of  the 
fishes  of  the  subfamily  Coregoninse,  including  the  wiitefishes  and 
ciscoes  or  lake  herring. 

The  experiments  and  investigations  in  the  rearing  of  fishes  in  ponds, 
which  have  been  pursued  in  connection  with  the  fisheries  biological 
station  at  Fairport,  Iowa,  have  continued  to  yield  gratifying  results. 
While  the  artificial  propagation  of  the  buffalofish  haS  previously  been 
shown  to  be  entirely  feasible  as  regards  the  fertilization  and  subse- 
quent handling  of  eggs  and  the  rearing  of  young  to  a  fairly  advanced 
stage,  the  effort  to  have  buffalofish  spawn  naturally  in  artificial  ponds 
had  not,  imtil  the  spring  of  1917,  met  with  success.  The  conmtions 
were  varied  last  season  by  keeping  the  experimental  pond  about  half 
fuU  of  water  in  the  early  part  of  the  season  and  allowing  it  to  fiU 

gradually  early  in  May.  A  few  days  after  the  pond  was  fified,  a  few 
uffalofish  were  observed  to  be  '^splashing"  along  the  marein  of  the 
pond.  Abundant  buffalofish  fry  were  observed  soon  afterwards, 
when  specimens  were  collected  and  identified.  Without  additional 
experimentation  it  can  not  be  definitelv  determined  if  the  manner 
of  manipulation  of  the  pond  pt*acticed  tnis  season  was  the  particular 
effective  factor  in  bringing  success. 

In  the  last  annual  report  it  was  mentioned  that,  in  spite  of  many 
failures  in  earlier  trials,  a  successful  attempt  at  the  propagation  of 
the  channel  catfish,  or  spotted  catfish,  in  ponds  was  in  progress  as  the 
fiscal  year  closed.  As  the  channel  catnsh  at  Fairport  nave  again 
spawned  under  observation  in  the  ponds  of  Fairport,  it  seems  alto- 
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f ether  probable  that  this  most  highly  esteemed  of  all  catfishes  can 
e  propagated  successfully  in  a  practical  way,  by  providing  a  suitable 
environment  and  proper  nesting  conditions,  and  by  the  exercise  of 
care  to  separate  the  adults  from  the  eggs  or  young  at  the  proper  time. 
The  fry  wnich  hatched  in  the  ponds  andthose  which  were  hatched  from 
^gs  in  jars  in  the  experimental  battery  grew  rapidly,  attaining  a 
length  of  3  inches  in  a  few  weeks. 

Other  experiments  in  the  propagation  and  rearing  of  the  large- 
mouth  bass  and  severalspecies  of  sunfishes  have  also  been  in  progress. 

In  experiments  in  the  rearing  of  fishes  attention  has  been  given  to 
the  stuav  of  the  food  of  the  oeveloping  fishes  at  all  stages,  and  to 
collateral  observations  of  the  available  food  supply.  Experiments 
have  also  been  undertaken  in  the  artificial  feeding  of  fishes  in  ponds. 

During  the  fiscal  year  a  careful  biological  and  fish-eultural  survey 
of  certain  waters  of  western  North  Carolina,  including  the  Mount 
Pisgah  National  Forest  Reserve,  was  made  and  information  was 
gained  that  wiU  be  of  material  value  in  guiding  the  Grovemment's 
activities  in  the  propagation  and  protection  of  nshes  in  the  reserva- 
tion. 

The  fish  capacity  of  artificial  ponds  or  of  natural  lakes  is  deter- 
mined by  physical,  chemical,  ana  biological  conditions,  and  success 
in  the  rearmg  of  fishes  or  the  conservation  of  fishes  will  be  greater  if 
guided  by  a  proper  knowledge  of  these  interrelated  conditions.  The 
subject  is  one  of  much  complexity  and  knowledge  grows  only  by  slow 
stages  and  patient  application.  The  Bureau  has  been  glad,  therefore, 
to  continue  its  cooperation  with  the  State  Geologicd  and  Natural 
History  Survey  of  Wisconsin,  in  those  fruitful  studies  of  the  biological 
and  pnysical  conditions  in  Wisconsin  lakes  which  have  a  general 
application. 

In  the  study  of  the  fishes  in  relation  to  the  extermination  of  mos- 
quitoes and  to  public  health,  as  supplemental  to  the  broader  investi- 
fations  and  activities  of  the  PubUc  Health  Service  and  the  Bureau  of 
Intomology,  a  satisfactory  degree  of  progress  has  been  made  and 
further  experiments  are  undertaJcen  in  promoting  a  growth  of  desira- 
ble specif  of  fish  in  impounded  waters. 

WATER-POWER  DEVELOPMENT   IN   RELATION   TO   PISH   LIFE. 

With  progress  in  water-power  developments  and  a  steady  increase 
in  the  number  of  dams  in  tne  course  of  nvers  frequented  by  migratory 
fishes,  it  is  unfortunate  that  there  is  not  more  adequate  information 
as  to  the  conditions  under  which  fishways  are  necessary  and  practi- 
cable and  tlie  types  of  fishways  adapted  for  particidar  species  of  fish 
and  conditions  ot  stream  and  dam  environment.  As  much  attention 
as  possible  has  been  given  to  the  matter  during  the  fiscal  year  and  a 
report  on  the  subject  was  issued.  Plans  are  in  contemplation  for 
more  extended  field  studies  during  the  fiscal  year  1918. 

The  peculiar  problems  of  fish  protection  in  arid  regions  arise  from 
the  fact  that  large  portions  of  tne  flow  of  streams  may  be  diverted 
into  irrigo^tion  canals,  and,  if  the  fish  are  permitted  to  pass  freely 
through  tie  canals  and  into  the  laterals,  they  must  eventually  be 
stranaed  in  the  fields  or  otherwise  lost.  An  investigation  of  the  con- 
ditions in  irrigation  projects  was  begun  last  winter,  and  a  preliminary 
report  on  the  subject  nas  been  made.  The  investigation  has  been 
interrupted  for  a  time  by  the  pressure  of  other  matters. 
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At  the  Yuma  (Ariz.)  project  the  fish  are  excluded  from  the  canals, 
because  of  an  arrangement  whereby  t)ie  water  enters  the  cuials  from 
a  settling  pool  through  a  siphon  that  is  fish  tight.  Seven  mil€»  below 
Yuma  the  maintenance  of  a  dam  on  the  Colorado  River  for  diversion 
of  water  in  Imperial  Valley,  Cal.,  causes  the  river  bed  below  the  dam 
to  be  left  dry  at  times  so  that  quantities  of  fish  are  stranded.  The 
Salt  River  project  involves  a  large  system,  but  as  the  canals  and 
ditches  always  contain  water  there  is  little  reason  to  suppose  that 
much  damage  to  fish  occurs.  The  reservoir  formed  by  the  construc- 
tion of  the  Roosevelt  Dam  in  Arizona  has  been  wefl  stocked  with 
bass.  Fish  are  reported  to  be  lost  in  the  spring  freshets,  when  the 
water  rises  to  a  height  of  10  feet  or  more  above  the  top  of  the  spUl- 
ways,  carrying  fish  over  the  dam  and  through  a  fall  of  225  feet.    The 

Erevention  of  such  losses  by  the  use  of  screens  to  hold  the  fish  back 
as  been  given  consideration,  but  the  difficulties  are  very  great  and 
possibly  insurmountable. 

In  California,  and  especially  in  the  Sacramento  River  basin,  where 
lai^e  areas  of  land  are  larmea  by  irrigation,  large  losses  of  fish  would 
occur  but  for  the  eflfective  work  of  the  State  authorities  in  requiring 
all  ditches  and  intakes  to  be  provided  with  screens  and  all  dams 
with  fishways.  A  recent  act  of  the  legislature  requires  the  owners 
of  dams  that  are  too  high  for  a  useful  &h  ladder  to  build  and  main- 
tain hatcheries.  In  that  State  the  ** squirrel-cage"  type  of  revolving 
screen  is  generally  recommended  for  its  simple  design  and  cheapness 
of  construction,  but  for  canals  wider  than  25  or  30  feet  the  parallel- 
bar  type  of  screen  is  considered  the  only  practical  means  of  Keeping 
fish  out.  In  Nevada  a  new  law  eflfective  September,  1917,  requires 
the  screening  of  intakes  and  ditches  as  well  as  the  use  of  fishways. 
Irrigation  is  extensively  practiced  in  the  northern  half  of  the  State, 
and  heretofore  countless  numbers  of  trout  fry  and  other  fishes  have 
been  poured  into  the  fields. 

SERVICE  OP  THE   BIOLOOIOAI.  LABOBATOBIES. 

The  various  investigations  in  process  at  the  several  biological 
laboratories  at  the  dose  of  the  preceoing  fiscal  vear  were  continued 
diiring  the  earl^r  part  of  the  present  year.  Before  the  close  of  the 
year,  nowever,  it  was  found  desirable  to  adopt  temporarily  a  new 
policy  with  regard  to  the  laboratories  because  of  the  necessity  of 
concentrating  all  efforts,  as  far  as  possible,  upon  the  immeoiate 
increase  of  the  aquatic  food  supply. 

The  laboratory  at  Woods  Hole  was  not  opened  for  general  investi- 
gations but  a  special  staflF  was  stationed  at  that  laboratory  for  work 
relating  to  the  improvement  of  methods  of  preserving  fish.  One 
investigator  was  employed  for  observation  of  the  occurrence  of  nema^ 
tode  parasites  in  the  nesh  of  marine  fishes,  a  Question  which  has 
been  found  to  have  a  direct  bearing  upon  the  marketing  of  fish. 

At  the  Beaufort  laboratory  the  scientific  atsS  consisted  only  of  the 
director  and  one  investigator  who  was  enabled  to  continue  the 
important  and  timely  investigation  of  the  protection  of  wood  against 
marine  borers.  The  director  devoted  hinxself  to  experiments  m  the 
curing  of  fish  by  methods  of  salting  and  of  salting  and  smoking.  It 
had  been  generally  believed  that  the  ciiring  of  locel  fishes  during  the 
summer  was  not  practicable,  but,  largely  as  a  result  of  the  Bureau's 
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efforts  and  experiments,  several  kinds  of  fishes  have  been  preserved 
and  the  dealers  have  found  a  good  demand  for  salted  fish. 

The  fish-cultural  experiment  work  of  the  fisheries  biological  sta- 
tion at  Fairport  bears  so  directly-  upon  the  immediate  problems  of 
food  supply  that  the  activities  of  this  station  have  suffered  no  cur- 
tailment, but .  are  expected  to  be  somewhat  extended  during  the 
ensuing  year.  Among  the  investigations  in  progress,  apart  from  the 
direct  experiments  in  rearing  fisnes  as  previously  referred  to,  are 
those  relating  to  insects  and  insect  larvae,  aquatic  plants,  and  para- 
sites, as  they  affect  the  productivity  of  ponds  or  lakes.  The  results 
so  far  obtained  are  already  valuable  in  guiding  the  management  of 
fishponds. 

The  construction  of  the  marine  biological  station  at  Key  West  was 
undertaken  during  the  fiscal  year.  The  pool  which  will  serve  as  a 
source  of  supply  for  sea  water,  for  the  protection  of  small  boats,  and 
for  other  purposes,  has  been  excavated,  and  a  canal  connecting  the 

fool  with  the  ocean  has  been  completed  except  for  a  control  gate, 
lans  for  two  of  the  buildings  were  completed  and  bids  were  adver- 
tised for  in  the  last  month  of  the  year.  Owing  to  various  causes, 
including  the  present  high  prices  of  labor  and  materials,  there  exists 
some  doubt  if  a  reasonable  bid  will  be  received.  Meantime,  some 
scientific  work  was  begun  during  the  winter  and  encouraging  progress 
has  been  made.  The  study  of  the  spiny  lobster  has  been  tne  prin- 
cipal investigation. 

MISGELLANEOUS   INVESTIGATIONS   AND  SERVICES. 

There  has  been  an  imusual  number  of  calls  upon  the  Bureau  for 
investigations  and  advice  relating  to  the  diseases  of  fishes  or  to  the 
mortality  of  fishes  in  public  or  private  waters,  due  either  to  disease 
or  to  industrial  pollutions.  In  as  many  cases  as  possible  the  fish 
pathologist  of  the  Bureau,  or  an  assistant,  has  visited  the  scene  of 
trouble,  made  all  practicable  oteervations  or  collections,  and  upon 
return  to  the  office  has  subjected  the  material  and  data  to  careful 
examination.  The  most  serious  trouble  of  this  kind  to  arise  was  a 
mortality  of  sea  fishes  on  the  west  coast  of  Florida,  which  has  been 
described  and  discussed  in  a  published  report.*  Other  serious, 
troubles  manifested  themselves  in  Chesapeake  Bay,  Saginaw  River 
and  Bay,  and  elsewhere. 

The  Bureau  has  not  only  continued  to  cooperate  with  the  Bureau 
of  Soils,  as  far  as  the  conditions  permitted,  in  a  study  of  kelp  harvest- 
ing in  relation  to  the  fisheries,  out  it  has  begun  a  systematic  study 
of  the  distribution  of  marine  algse  on  the  west  coast  with  particular 
attention  to  species  that  may  be  useful  in  the  industries. 

ALASKA  FISHERIES  SBRVICB. 

DfPOBTANOE  OF  THE   ALASKA   FISHERIES. 

All  branches  of  the  fishing  industry,  except  whaling  and  halibut  fish- 
ing, showed  an  increase  in  1916  over  1915,  and  the  fisheries  in  the  aggre- 
gate were  more  extensive  and  valuable  than  ever  before.    The  number 

a  Mortality  of  Fishes  on  the  West  Coast  of  Florida.    Appendix  m.  Report  of  Commissioner,  1917;  by 
H.  F.  Taylor.    Bnnaa  of  Fisheries  doooment  No.  848. 
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of  persons  engaged  was  23,994,  an  increase  of  1,532  over  the  previous 
year;  the  investment  amoimted  to  $39,569,612,  an  increase  of  more 
than  $2,253,000;  and  the  value  of  the  products  was  $26,156,559,  an 
increase  of  more  than  $5,157,000.  The  yield  of  the  fisheries  in  both 
quantity  and  value  was  the  largest  in  the  history  of  Alaska.  The 
record  year,  1914,  was  surpassed  by  nearly  $5,000,000  in  the  market 
value  of  the  output. 

The  salmon  industry  in  1916  represented  88  per  cent  of  the  total 
investment  in  Alaska  fisheries  and  92  per  cent  of  the  total  value  of 
products.  An  important  feature  of  the  business  was  the  operation 
of  100  canneries,  a  gain  of  15  over  1915.  The  pack  of  canned  fish 
reached  the  stupendous  total  of  4,900,027  cases,  valued  at  $23,269,429, 
which  figures  were  never  before  equaled.  In  southeast  Alaska,  the 
runs  of  coho  and  chum  salmons  were  the  largest  ever  known,  and  the 
runs  of  humpback  and  red  salmons  were  exceeded  only  by  the  seasons 
of  1915  and  1914,  respectivelv.  In  central  Alaska  there  were  exceed- 
ingly heavy  runs  of  humpbacks  and  reds,  and  the  fish  canned  exceeded 
by  400,000  cases  the  high  record  of  1914.  In  western  Alaska,  the 
district  in  which  the  red  salmon  predominates,  the  catch  of  19,600,000 
fish  was  but  little  less  than  the  average  for  the  five-year  period  ending 
with  1916  and  was  about  3,000,000  fish  more  than  in  1915. 

The  other  important  Alaska  fisheries  in  1916  had  the  following 
value  of  products:  Halibut  $679,463,  cod  $518,797,  herring  $418,076. 
and  whale  $363,721.  As  compared  with  1915,  the  halibut  and  whale 
fisheries  showed  a  decline  and  tne  cod  and  herring  fisheries  an  advance. 

VIOLATIONS   OF  THE   FISHERY   LAWS. 

Taking  into  consideration  the  immense  extent  of  the  fisheries,  the 
vast  territory  covered  by  the  operations,  the  comparatively  unset- 
tled condition  of  most  of  the  coastal  sections,  and  the  strong  tempta- 
tions that  come  to  the  fishermen  to  take  fish  regardless  of  the  welfare 
of  ttie  industry,  serious  violations  of  the  fishery  laws  are  remarkably 
infrequent. 

During  the  1916  fishing  season  a  number  of  cases  of  minor  infraction 
of  the  laws  were  reported  by  the  Bureau's  agents  to  the  local  United 
States  commissioners  and  district  attorneys.  These  cases  involved 
fishing  during  the  weekly  close  period,  fishing  in  prohibited  areas, 
and  using  nets  within  illegal  distance  of  other  nets,  in  most  instances 
conviction  was  secured  and  a  fine  was  imposed.  A  noteworthy  batch 
of  cases  was  brought  before  the  United  States  commissioner  at  Haines 
in  August,  1916.  The  Bureau's  warden  made  complaint  against  the 
operators  of  3  boats  and  28  operators  of  nets,  found  fashing  in  Chilkoot 
River  and  Chilkoot  Lake  in  violation  of  the  weekly  close-time  provi- 
sion of  law.  All  of  the  defendants  pleaded  guilty  and  were  finea  from 
$1  to  $250  and  costs. 

CENSUS  OF  WOOD  RIVER  SALMON. 

Wood  River,  a  tributary  of  Nushagak  Bay,  has  for  many  years 
been  set  a^ide  as  a  natural  breeding  preserve  for  salmon,  chiefly 
resorted  to  by  the  red  salmon.  In  order  to  keep  informed  as  to  the 
extent  to  which  the  salmon  are  able  to  escape  the  commercial  fishing 
operations  in  Nushagak  Bay  and  pass  up  Wood  River  to  their  spawn- 
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ing  grounds  about  Lake  Aleknagik  the  Biirea,u  in  1908  began  the 
enumeration  of  the  fish  and  has  continued  this  work  each  year  since, 
1914  excepted.  By  means  of  a  temporary  rack  thrown  across  the 
stream  near  the  lake,  the  fish  are  compelled  to  pass  through  a  narrow 
gate  and  are  there  coimted  by  agents  kept  continuously  on  duty,  by 
day  and  night,  for  about  seven  weeks  durmg  which  time  the  run  lasts. 

In  1916,  between  June  23  and  August  12,  the  number  of  salmon 
ascertained  to  have  gone  to  their  spawning  grounds  was  551,959, 
compared  with  259,341  in  1915.  The  bulk  of  the  fish  came  in  three 
distmct  waves  in  July,  at  the  crest  of  which  57,237,  47,343,  and 
55,864  salmons,  respectively,  were  noted  in  24  hours.  Except  during 
the  heavy  runs  a  considerable  proportion  of  the  fish  showed  injuries 
attributable  to  nets,  and  such  fish  were  somewhat  more  numerous 
than  in  1915. 

Acknowledgments  are  due  to  several  fishing  companies  for  assist- 
ance which  made  this  work  possible.  The  Alaska-Portland  Packers' 
Association  provided  a  tug  for  towing  the  equipment  to  the  lake. 
The  Alaska  Salmon  Co.  supplied  a  boat  for  use  in  making  investiga- 
tions on  the  lake  and  the  Alaska  Packers  Association  furnished  the 
entire  equipment  required  for  making  the  count. 

A  FISHERY  INTELLIOENCQ  SERVICE  FOR  ALASKA. 

In  r>dsponse  to  a  formal  request  by  the  Territorial  Legislature  of 
Alaska,  the  Bureau  of  Fisheries  in  conjimction  with  the  Signal  Corps 
of  the  United  States  Army  established  (in  the  summer  of  1917)  a 
fishery  intelUgence  service  whereby  a  number  of  coastaJ  towns  in 
Alaska  are  furnished  daily  (Sundays  and  hoUdays  excepted)  with 
the  prices  of  fishery  products  at  Seattle  and  Ketchikan.  The  dailv 
quotations  include  the  prices  of  the  more  important  kinds  of  fresh 
nsh,  and  on  Monday  of  each  week  additional  information  is  furnished 
in  regard  to  prices  of  salt  products  at  Seattle  and  Ketchikan.  It  is 
hoped  that  the  service  thus  afforded  the  public  will  tend  to  stabilize 
prices  and  to  create  a  more  dependable  market  for  the  fishermen's 
products. 

COMMERCIAL  FISHING  WITHIN  THE  ALEUTIAN   ISLANDS   RESERVATION. 

During  the  past  fiscal  year  11  permits  to  engage  in  fishery  opera- 
tions wiuiin  the  Aleutian  Islands  Reservation  were  issued  to  the  fol- 
lowii^  persons  and  companies: 

1.  S.  Applegate,  of  Berkeley,  Cal.,  authorizing  the  packing  of  not 
to  exceed  300  oarrels  of  salmon  per  annum  in  the  vicinity  of  Umnak 
Island. 

2.  A.  C.  Goss,  of  Unalaska,  authorizing  the  taking  of  atka  mackerel 
and  red  salmon  in  the  vicinity  of  Attu  Island  and  Umnak  Island, 
respectively,  in  1917. 

3.  Pacific  American  Fisheries,  authorizing  the  construction  and 
operation  of  a  plant  on  Ikatan  Peninsula  for  the  canning  or  salting 
01  salmon  or  otner  food  fishes. 

4.  Sockeye  Salmon  Co..  authorizing  the  construction  and  operation 
of  a  plant  on  Unimak  Island  for  the  canning  or  salting  of  salmon  or 
other  food  fishes. 
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5.  Paul  Buckley,  of  Unalaska,  authorizing  him  to  engage  in  cod 
fishing  operations  on  Akutan  Island. 

6.  raiiJ  Buckley,  authorizing  him  to  engage  in  cod  fishing  opera- 
tions on  Unalaska  Island. 

7.  Alaska  Fishing  Co.,  authorizing  the  taking  of  not  to  exceed  1,000 
barrels  of  salmon  m  the  vicinity  of  Unalaska  Island  in  1917. 

8.  Paul  Buckley,  authorizing  him  to  construct  and  operate  on  Una- 
laska Island  a  plant  for  the  canning  or  salting  of  salmon  and  other 
food  fishes  taken  i^  the  vicinity  of  Unalaska  Island. 

9.  O.  K.  Quean,  of  Unalaska,  authorizing  him  to  take  not  to  exceed 
200  barrels  of  salmon  in  the  vicinity  of  Unalaska  Island  in  1917. 

10.  Alaska  Commercial  Co.,  authorizing  the  packing  at  Unalaska 
of  not  to  exceed  50  barrels  of  salmon  in  1917. 

11.  Andrew  C.  Smith,  of  Portland,  Oreg.,  authorizing  him  to  engage 
in  the  business  of  saltingcod  and  salmon  for  commercial  purposes  at 
Chemofski  Harbor  and  K^uUliak  Bay. 

All  of  these  permits  stipulate  that  employnient  shall  be  given  as 
far  as  practicable  to  natives  of  the  reservation  in  the  matter  of  carry- 
ing on  the  operations  authorized.  AH  permits  are  revocable  at  the 
pleasure  of  tne  Secretary  of  Commerce. 

Two  permits  authorizing  operations  within  the  Aleutian  Islands 
Reservation  have  been  issued  jointly  by  the  Departments  of  Com- 
merce and  of  Agricultm-e.  One  involves  the  pasturing  of  cattle, 
sheep,  and  other  domestic  animals  by  Paul  Buckley  upon  that  part 
of  XJnalaska  Island  which  is  south  and  west  of  Kashega  and  Kuliliak 
Bays;  the  other  somewhat  similar  operations  on  Umnak  Island  by 
Andrew  C.  Smith. 

INSPECTION   OF   PRIVATE   HATCHERIES. 

In  the  year  1916-17  there  were  operated  in  Alaska  four  salmon 
hatcheries  belonging  to  companies  engaged  in  the  catching  and 
canning  of  salmOn.  These  obtained  90,136,000  eggs  of  the  rM  sal- 
mon, and  hatched  therefrom  83,353,000  fry  which  were  planted 
in  local  waters.  Under  the  law  the  rebates  of  taxes  allowed  these 
companies,  amounting  to  40  cents  for  each  1,000  red  or  king  salmon 
fry  released,  aggregated  $33,341. 

STREAM   IMPROVEMENT. 

An  important  matter  in  the  conservation  and  increase  of  the 
salmon  supply  in  Alaska  is  the  improvement  and  development  of 
additional  natural  spawning  beds.  There  are  numbers  of  streams 
in  Alaska,  particularly  in  tne  southeastern  section,  which  are  im- 

Eassable  to  salmon  because  of  natural  barriers,  chiefly  waterfalls, 
a  some  cases,  also,  streams  have  become  choked  through  the  accu- 
mulation of  timber  and  other  debris.  It  is  felt  that  mu^  good  may 
be  accomplished  by  giving  the  salmon  every  possible  opportunity 
to  spawn  naturally.  There  are  various  places  where  fsMa  can  be 
blasted  out  or  where  fish  ways  can  be  established,  thus  opening  up 
a  considerable  extent  of  spawning  area  which  heretofore  hasbeen 
wholljr  inaccessible  to  salmon  or  which  in  some  instances  has  been 
accessible  only  at  periods  of  high  water.  The  Bureau  feels  that  at 
comparatively  small  expense  excellent  work  can  be  done  in  bettering 
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these  conditions.  A  few  streams  were  improved  in  this  way  during 
the  past  year,  but  the  work  has  been  limited  because  of  a  lack  of 
funds.  It  is  hoped  that  these  operations  can  be  undertaken  on  a 
more  extensive  scale  in  the  near  future. 

ALASKA  FUR-SEAL  SERVICE. 
SEAL   ISLAND   NATIVES. 

The  weKare  of  the  native  inhabitants  of  the  Pribilof  Islands  is  a 
matter  demanding  and  receiving  the  constant  soUcitude  of  the 
Bureau.  The  attitude  of  Congress  toward  these  people,  as  shown  by 
the  safeguards  thrown  around  them  and  funds  provided  for  them, 
has  resiuted  in  the  gradual  development  of  a  community  that  is 
probably  better  cared  for  than  any  other  natives  of  Alaska. 

On  June  30,  1916,  the  resident  natives  numbered  311  (192  on  St. 
Paul  and  119  on  St.  George  Island),  and  on  March  31,  1917,  they 
numbered  316  (193  on  St.  Paul  and  123  on  St.  George).  The  popu- 
lation remains  nearly  stationarv,  the  fluctuations  m  recent  years 
not  exceeding  2  or  3  per  cent.  The  general  health  of  the  natives  has 
continued  good.  The  physicians  and  the  school-teachers,  actii^, 
under  the  immediate  direction  of  the  agents,  deserve  much  credit 
for  their  work  in  improving  sanitary  conditions  among  the  natives 
and  for  their  eflForts  to  raise  the  standard  of  living. 

A  full  account  of  the  measures  taken  for  the  support  of  the  natives, 
their  education,  and  their  physical  care  is  given  in  the  report  on 
the  Alaska  service  for  the  calendar  year  1916. 

The  act  making  appropriations  for  the  Bureau  for  the  fiscal  year 
1917  contained  an  item  of  $20^000  for  new  buildings,  repairs  to  old 
buildings,  and  other  necessary  improvements  on  the  Pribilof  Islands. 
The  appropriation  became  availaole  too  late  to  permit  the  purchase 
and  transportation  of  materials  in  the  season  of  1916.  Accordingly, 
the  work  of  planning  for  the  most  important  constructions  and  re- 
pairs was  taken  up  m  the  winter  of  1916-17,  and  a  large  quantity 
of  building  material  was  sent  to  the  islands  in  July,  1917,  on  the 
steamer  Roosevelt.  The  matters  to  which  special  attention  has  been 
given  during  the  present  season,  in  addition  to  general  repairs  to 
existing  structures,  are  (1)  the  construction  of  new  houses  for  natives 
on  both  islands,  (2)  the  construction  of  a  new  salt  house  on  each 
island  for  use  in  preserving  and  storing  sealskins,  (3)  the  installation 
of  a  new  water-supply  system  for  the  village  on  St.  George  Island, 
(4)  a  survey  for  a  new  water-supply  system  for  the  village  on  St. 
Paul  Island,  and  (6)  important  sanitary  improvements  on  St.  Paul 
Island. 

Careful  consideration  has  been  given  to  the  type  of  house  that 
would  be  most  suitable  for  natives.  The  houses  now  occupied  were 
built  for  the  most  part  40  years  ago,  and  are  small,  uncomfortable, 
and  insanitary.  Final  choice  has  teen  made  of  a  neat,  simple  knock- 
down house,  plans  for  which  were  submitted  by  a  Seattle  firm, 
comprising  a  living  room,  three  bedrooms  with  closets,  a  kitchen, 
and  a  bathroom,  all  on  one  floor.  Four  such  houses  lor  St.  Paul 
Island  and  two  for  St.  George  Island  have  thus  far  been  provided. 

The  large  quantities  of  supplies  annually  required  for  the  support 
and  use  of  tne  natives,  ana  of  the  Government  employees  on  the 
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islands,  together  with  the  materials  needed  in  connection  with  the 
taking,  curing,  storing,  and  shipping  of  seal  and  fox  skins,  were,  for 
the  season  of  1917,  sent  to  the  islands  on  the  steamer  RoosevdL 
This  is  the  first  time  that  the  Bureau  has  been  able  to  employ  its 
own  vessel  for  this  service. 

APPROPRIATIONS  FOR  SEAL  SERVICE. 

Owing  to  the  increased  cost  of  supplies  it  became  necessary  to 
devote  a  larger  part  than  heretofore  of  the  appropriation  of  $75,000 
for  the  fiscal  year  1917  to  the  Pribilof  Islands.  During  the  second 
half  of  the  fiscal  year  the  Bureau  was  forced  to  limit  greatly  or  al- 
together suspend  certain  activities  of  the  work  pertaining  to  the 
protection  ol  the  fisheries  and  the  minor  fur-bearing  animate.  Con- 
gress has  made  the  same  appropriation,  namely,  $75,000,  for  the 
entire  Alaska  service  for  the  fiscal  year  1918.  In  the  season  of  1917 
there  was  a  still  further  increase  in  the  cost  of  supplies,  as  was  evi- 
denced by  the  return  of  proposals  submitted  in  May,  when  the  ag- 
gregate amoimt  was  foima  to  be  approximately  $72,000.  Steps  were, 
therefore,  taken  to  secure  a  supplementary  appropriation.  Inas- 
much as  the  Bureau  is  charged  with  the  support  or  the  natives  on  the 
Pribilof  Islands,  it  feels  that  its  first  duty  is  to  purchase  the  needed 
supplies  for  that  purpose.  Unless  Congress  meets  this  emergency, 
the  work  of  the  Alaska  service  in  regard  to  the  protection  of  the 
fur-bearing  animate  and  fisheries  must  perforce  be  so  curtailed  and 
limited  as  to  be  seriously  ineffective.® 

CONDmON  OF  THE   SEAL  HERD. 

A  detailed  statement  of  the  condition  of  the  Alaskan  seal  herd 
in  1916,  with  various  tables  and  comparisons  with  former  years,  is 
contained  in  the  report  entitled,  ''Alaska  Fisheries  and  Fur  In- 
dustries in  1916,"  published  in  August,  1917  (Bureau  of  Fteheries 
document  No.  838,  118  pages).  The  usual  complete  census,  conducted 
by  G.  Dallas  Hanna  of  the  Bureau's  staff,  showed  417,281  seate 
of  all  ages  in  the  herd  in  the  summer  of  1916,  an  increase  of  14.6  per 
cent  over  1915.  Tentative  figures  of  the  census  of  1917,  ateo  under 
the  direction  of  Mr.  Hanna,  mdicated  a  total  of  468,692  animate  of 
all  ages.  The  estimated  number  of  pups  bom  in  the  summer  of  1917 
was  128,024,  as  against  116,977  in  1916. 

These  increases  m  the  seal  herd  resorting  to  the  Pribilof  Islands  are 
regarded  as  entirely  satisfactory  and  such  as  are  to  be  r^ularly 
depended  on  so  long  as  the  present  conditions  prevail.  The  recupera- 
tion of  the  herd  to  sometning  like  its  former  proportions  within  a 
comparatively  few  years  may  confidently  be  expected.  The  natural 
mortality  among  the  various  classes  is  now  normal;  and  the  only 
untoward  feature  of  the  present  situation  is  that  arising  from  the 
great  preponderance  of  mature  and  adolescent  male  seate  as  a  result 
of  the  close-time  that  has  been  effective  for  five  years  and  expired  on 
August  24,  1917.  It  should  be  the  consistent  policy  of  the^ureau, 
as  It  te  its  obvious  duty,  in  the  light  of  the  established  biological  facts 
and  economic  demands,  to  so  fuiminister  the  seal  herd  as  to  over- 
come the  existing  disparity  of  male  life  and  to  ultimately  bring  the 
herd  to  a  condition  approaching  that  of  a  scientifically  managed  herd 

a  CoDgren  has  sinoe  appropriated  an  additional  sum  o(  $35,000  (or  the  Alaska  servioe  for  the  flaoal  year 
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of  dairy  cattle,  where  every  voung  female  bom  will  be  saved  and 
reared  and^  every  young  male  not  actually  required  for  breeding 
purposes  will  be  otherwise  utilized  in  the  most  profitable  manner. 

SEALS  REQUIRED  BT  SEAL  ISLAND  NATIVES. 

The  quota  of  seals  whose  meat  was  needed  for  food  by  the  natives 
of  the  Pribilof  Islands  was  tentatively  fixed  at  7,600  for  the  calendar 
year  1916.  The  number  actually  taJcen  and  utilized,  including  the 
few  seals  which  died  during  the  drives,  was  6,468,  of  which  3,483 
were  from  St.  Paul  Island  and  2,985  from  St.  Greoi^e  Island. 

For  the  calendar  year  1917,  which  up  to  and  including  August  24 
was  subject  to  the  close-time  law  fibced  by  Congress,  tne  food  re- 
quirements of  the  natives  were  regarded  as  the  same  as  in  1916, 
although  it  was  of  course  contemplated  that  a  part  of  those  require- 
ments would  be  met  by  the  seals  taken  for  commercial  purposes. 

SALE  OF  SEALSKINS. 

During  the  fiscal  year  1917  there  were  three  public-auction  sales 
of  skins  taken  from  the  seals  that  had  been  killed  for  the  use  of  the 
natives.  These  sales  were  conducted  at  St.  Louis  by  Messrs.  Funstea 
Bros.  &  Co.,  agents  of  the  Department,  and  consisted  of  skins  that 
had  been  received  during  several  years,  there  having  been  no  attempt 
to  dispose  of  sealskins  in  the  fiscal  year  1916  owing  to  the  condition 
of  the  market.    The  details  of  the  sales  are  as  follows: 


Date. 


Skins. 


OroMjp^Ms 

r606iV6d. 


Net  prices 
reoehred. 


Avenge 
gross  price 
per  skin. 


8tpt«mt>cr90.m6 
Janoarrao.  1617... 
AprU18,1017 

Total 


ber. 

i,goo 

2,000 
1,500 


174, 53a  00 
93,678.00 
68,540.50 


$52,063.36 
65,460.27 
48,250.65 


130.38 
46.94 
45.60 


5,400 


236,748.50 


165,793.18 


48.84 


All  of  the  foregoing  skins  were  dressed,  dyed,  and  machined  before 
being  offered  for  sale,  and  were  thus  ready  to  be  made  into  ^armentst. 
This  is  the  newest  feature  of  the  sealskin  industrv  as  estabUshed  m 
America  by  the  Department.  The  financial  results  have  been  sucli 
as  to  fully  justify  tne  agreement  whereby  the  Government  paid  $10 
apiece  for  the  skins  thus  treated,  and  the  buyers  have  expressed 
great  satisfaction  that  they  were  able  to  obtain  finished  goodu, 
whereas  under  the  conditions  formerly  prevaihng  they  would  have 
been  obliged  to  undergo  the  delay,  the  uncertainty,  and  the  greatly 
increased  expense  of  having  their  raw  skins  shipped  to  London  and 
reshipped  to  America  before  any  use  could  be  made  of  them.  It 
is  impossible  to  state  just  what  monetary  benefit  the  Government 
has  derived  from  this  arrangement,  but  some  data  afforded  by  the 
April  sale  were  very  suggestive.  On  that  occasion  there  were  sold 
at  public  auction,  under  the  same  conditions  that  attended  the  sale 
of  1,500  dyed  ana  dressed  Alaskan  skins,  1,553  raw  skins  taken  from 
the  Bobl>en  Idand  seals  under  the  supervision  of  the  Japanese 
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Government;  the  Japanese  skins  were  of  essentially  the  same  quality 
as  the  Alaskan,  and  whereas  the  former  brought  on  an  average 
$25.84  per  skin,  the  latter,  as  already  stated,  brought  $45.69  per 
skin,  an  increase  of  $19.85. 

All  branches  of  ^e  fur-seal  industry  have  thus  become  firmly 
established  in  America  through  the  action  of  the  Department,  and 
not  only  Alaskan  skins  but  skins  from  seal  herds  in  the  custody  of 
other  governments  are  fijDiding  their  market  here. 

BRANDED  SEALS. 

The  5,228  fur-seal  pups  branded  on  the  Pribilof  Islands  in  1912 
have  continued  to  afford  valuable  data  bearing  on  the  relation  of 
age  to  size  and  growth.  These  data  supply  the  most  authentic  and 
only  conclusive  evidence  on  this  much-discussed  subiect. 

During  the  season  of  1916  numbers  of  these  branaed  seals — both 
male  and  female — ^were  observed  in  drives  and  on  the  rookeries. 
On  St.  (jeorge  Island,  in  the  p^od  from  June  9  to  August  10,  1916, 
there  were  noted  in  various  drives  198  male  seals  bearing  the  1912 
brand  and  therefore  4  years  old;  30  of  these  were  taken  for  accurate 
measurement.  Branded  seals  were  noted  in  nearly  everv  drive  of 
bachelors  and  in  considerable  numbers  among  the  cows  in  tne  harems. 
On  St.  Paul  Island  44  branded  males  were  taken  for  examination. 
The  foregoing  examples  were  included  in  the  1916  shipment  of  skins 
and  were  classified  bv  the  experts  in  St.  Louis  as  follows,  the  designa- 
tion being  in  accordance  with  the  long-established  and  universally 
recognizea  London  standard: 

Nomber. 

Small  pup 2 

Middling  pup 4 

Laige  pup 22 

SmalL 27 

Middling 4 

Middling  and  small 15 

Total 74 

The  variations  in  the  size  of  seals  of  the  same  age  are  clearly  shown 
in  this  statement.  The  74  skins  from  seals  known  to  be  4  years  old 
fall  into  six  trade  categories,  with  ''large  Pup"  and  "small''  predom- 
inating. The  trade  names  appUed  to  sealskins  have  come  to  mean 
so  Uttie  and  are  so  misleading  that  a  new  classification  would  seem 
to  be  demanded. 

UTILIZATION   OP  WASTE   PRODUCJTS  OP  THE   SEALING   INDUSTRY. 

With  the  exception  of  limited  quantities  of  seal  meat  reauired  by 
the  native  inhabitants  of  the  Pribilof  Islands,  practically  tne  entire 
carcass  of  the  Tur  seal  after  the  removal  of  the  skin  has  up  to  this 
time  been  discarded.  During  the  close  time,  with  its  restricted  take 
of  seals,  this  waste  of  useful  material  has  not  been  serious,  but  with 
the  resumption  of  commercial  sealing  it  will  become  the  duty  of  the 
Bureau  to  endeavor  to  find  a  practicable  way  of  utilizing  the  seal 
carcasses  and  of  thus  making  the  fur-seal  service  still  more  of  a 
revenue  producer  to  the  Government.    The  difficulties  connected 
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with  the  profitable  exploitation  of  this  waste  material  are  the  cost 
of  transportation,  the  absence  of  harbors,  and  the  uncertainty  attend- 
ing the  landing  and  loading  of  equipment  and  products.  To  this 
inatter,  to  which  considerable  attention  has  already  been  given,  the 
Bureau  will  devote  still  further  eflfort  looking  to  the  conduct  oi  the 
work  eitiier  by  private  firms  under  contract  or  by  governmental 
agency. 

A  valuable  legacy  of  the  old  times,  when  6,000,000  pounds  of  seal 
carcasses  were  frequently  allowed  to  rot  on  the  kilhng  groimds  in  a 
single  year,  is  the  acciunulation  of  bones.  No  use  was  ever  made  of 
this  important  fertilizer,  and  it  has  remained  for  the  past  year  to 
record  the  first  attempt  to  secure  the  commercial  utilization  of  seal 
bones. 

The  Bureau  has  conducted  considerable  preliminary  work  to 
determine  the  extent  and  value  of  the  seal-bone  acciunulations, 
and  has  interested  niunerous  individuals  and  firms  in  the  matter. 
In  the  summer  of  1916  a  considerable  quantity  of  bones  was  collected 
and  sent  down  on  the  supply  ship;  and  samples  of  this  shipment  in 
lots  of  60  to  300  pounds  were,  on  request,  sent  to  various  persons  for 
examination.  An  analvsis  made  by  the  Bureau  of  Soils,  Department 
of  Agriculture,  showed  that  these  bones,  some  of  the  samples  of 
which  were  from  seals  killed  many  years  ago,  have  valuable  fertilizing 
properties,  containing  from  24.86  to  26.26  per  cent  of  phosphoric  acid 
and  from  4.67  to  4.80  per  cent  of  nitrogen.  A  report  received  from 
the  islands  indicated  that  the  bone  deposits  actually  in  sight  repre- 
sent about  6,000  tons,  with  a  number  ol  killing  grounds  not  included  • 
and  it  has  become  apparent  that,  notwithstanding  the  skepticism  ana 
scofiSng  of  certain  persons  who  had  formerly  been  on  the  islands, 
there  exists  in  these  bones  a  valuable  resource  which  should  be  put 
on  the  market,  especially  at  this  time  when  the  supply  of  fertilizers 
has  been  reduced  by  the  war. 

Some  of  the  bones,  resulting  from  the  most  recent  killings,  are  on 
the  surface,  but  most  of  them  nave  become  overgrown  with  grass  and 
are  covered  with  earth  and  sand.  During  the  past  year  the  natives 
have  been  employed,  at  such  time  as  their  other  labors  would  permit, 
in  collecting  bones.  Owing  to  the  frozen  state  of  the  ground,  the 
work  of  gathering  bones  is  mostly  confined  to  the  period  from  May 
to  November.  This  coincides  with  the  active  sealing  season  when 
every  able-bodied  native  must  devote  considerable  time,  and  some  of 
them  all  the  time,  to  sealing  operations,  the  landing  of  supplies,  the 
shipment  of  skins,  and  occasionally  to  important  construction  work. 
For  these  reasons  the  quantity  of  bones  that  would  otherwise  have  been 
available  in  the  season  of  1917  was  curtailed,  but  nevertheless  several 
hundred  tons  were  gotten  ready  and  will  be  shipped  as  opportunity 
is  offered.  The  poor  roads  on  the  islands  hinder  the  transportation 
of  bones  from  the  deposits  to  the  villages,  but  the  situation  is  being 
improved,  and  a  light  motor-truck  equipment  is  being  provided  to 
facilitate  this  work.  Bone  crushers  have  been  sent  to  the  islands  so 
that  bones  may  be  ground  and  thus  be  put  in  compact  form  to  save 
space  in  transportation. 

After  considerable  correspondence  and  negotiation  with  various 
persons  and  coinpanies  in  regard  to  the  utilization  of  the  bone  deposits 
on  the  Pribilof  falands,  the  Bureau  early  in  July,  1917,  accepted  an 
offer  made  by  a  Seattle  firm  to  pay  $30  per  ton  for  300  tons  or  less 
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delivered  f.  o.  b.  vessel  at  dock  in  Seattle.  A  similar  offer  may  be 
expected  for  all  the  bones  that  may  be  obtainable  in  the  next  few 
years. 

Arrangements  are  being  made  so  that  all  other  by-products  result- 
ing from  the  taking  of  fur-seal  skins  will  be  utilized.  It  is  expected 
that  use  can  be  made  of  all  seal  gullets,  which  have  been  found  to 
be  convertible  into  a  good  grade  of  light  leather  suitable  for  special 

f>urposes.  Exoeriments  are  now  under  way  to  use  the  intestines 
or  casings.  The  blubber  is  being  saved  for  use  in  dressing  the  skins. 
A  small  canning  outfit  was  sent  to  the  islands  in  the  smnmer  of  1917 
with  a  view  to  determining  the  feasibihty  of  canning  seal  meat,  of 
which  a  quantity  far  in  excess  of  the  natives'  needs  will  hereafter  be 
available.  A  considerable  quantity  of  the  waste  products  resulting 
from  sealing  operations  will  be  required  for  feeding  the  fox  herd  on 
St.  George  Island,  where  the  supply  of  natural  food  during  the  winter 
m  very  limited. 

Careful  consideration  is  now  being  given  the  plan  of  installing  a 
small  plant  at  the  Pribilof  Islands  for  the  purpose  of  preparing  oil 
and  fertilizer  or  other  products  from  the  excess  refuse  material 
resulting  from  the  seal  killings.  This  matter  will  be  definitely 
worked  out  before  another  season,  so  that  there  will  be  no  loss  of 
any  part  of  the  seal  products.  This  is  a  distinct  advance  over  con- 
ditions which  existed  at  the  Pribilof  Islands  when  commercial  killing 
was  in  progress  years  ago,  for  at  that  time  there  was  no  effort  to 
make  use  ot  any  part  of  the  seal  except  its  pelt. 

In  anticipation  of  large  sealing  operations  and  the  necessity  of 
employing  the  best  metnods  in  taking,  curing,  and  caring  for  the 
skins  of  lur  seals,  and  also  of  blue  foxes,  an  arrangement  was  made 
with  Messrs.  Funsten  Bros.  &  Co.  whereby  there  were  sent  to  the 
islands  in  the  season  of  1917  two  experienced  seal  men  from  New- 
f oimdland  and  two  expert  sealskin  handlers  from  St.  Louis.  These 
men  are  to  cooperate  with  the  agents,  instruct  the  natives,  and 
bring  into  closer  relation  than  heretofore  the  seal  fishery  and  the 
sealskin  trade. 

BLUE  FOXES   AND  REINDEER  ON   THE   PRIBILOF  ISLANDS. 

In  September,  1916,  the  skins  of  blue  and  white  foxes  that  had 
been  taken  on  the  Pribilof  Islands  in  the  preceding  winter  were  sold 
at  public  auction  in  St.  Louis.  The  extraordinary  prices  received 
for  blue-fox  skins  in  the  1915  sale  were  not  obtained  in  1916.  The 
b€»t  lots  brought  $113,  $125,  $128,  and  $135  per  skin,  the  average 
for  the  entire  collection  of  420  being  $48.20.  The  20  wnite-fox  skins 
brought  $14.25  each.    The  gross  receipts  from  this  sale  were  $20,527. 

During  the  winter  of  1916-17  the  foxes  on  St.  George  Island  were 
found  to  oe  imusually  numerous,  and  there  was  a  noteworthy  increase 
in  the  number  of  pelts  obtained.  The  take  of  417  blue-fox  skins  and 
2  white-fox  skins  left  an  ample  reserve,  413  foxes  having  been  marked 
and  released,  while  many  unmarked  animals  were  known  to  be  on 
the  island  at  the  end  oi  the  trapping  season.  The  pelts  obtained 
c«n  St.  Paul  Island  nmnbered  150  blues  and  37  whites.  These  skins, 
numbering  606,  were  sent  to  Seattle  on  the  steamer  BooseveU  in 
August,  1917. 
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In  compliance  with  a  request  from  the  Bureau  of  Biological  Sur- 
vey, Department  of  Agriculture,  there  were  furnished  from  the 
Pnbilof  Islands  six  pairs  of  blue  foxes  for  an  experimental  fox  farm 
located  in  New  York.  The  foxes  were  captured  on  St.  George 
Island,  taken  to  Seattle  on  the  supply  steamer,  and  delivered  to  an 
agent  of  the  Department  of  Agriculture;  two  oi  the  animals  died  en 
route. 

From  the  small  number  of  reindeer  placed  on  the  seal  islands  in 
1911,  there  has  grown  a  herd  which  in  August,  1916,  numbered 
about  196  animals  of  all  ages.  A  few  of  the  males  have  been  appro- 
priated for  the  food  purposes  of  the  natives,  and  plans  have  been 
made  for  increasing  the  usefulness  of  the  reindeer  to  the  natives. 

VESSEL  FOB  THE   PBIBILOF   ISLANDS. 

St.  Paul  and  St.  George  Islands,  which  are  the  two  important 
islands  of  the  Pribilof  group,  are  approximately  40  miles  apart.  At 
present  there  is  no  safe  means  of  getting  from  one  island  to  the  other 
except  upon  the  infrecjuent  occasions  when  a  Coast  Guard  cutter 
hapj)ens  to  be  in  the  vicinity  or  the  Bureau's  supply  steamer  Roose- 
vett  is  making  a  regular  trip.  These  islands  are  practically  in  the 
center  of  Bermg  Sea  and  are  exposed  to  heavy  storms,  hence  the 
small  laimches  now  in  use  are  altogether  unsuited  and  unsafe  for 
this  journey  between  the  islands.  It  is  therefore  felt  that  a  stanch 
vessel  at  least  76  feet  in  length  and  about  18  feet  in  breadth,  and 
powered  with  an  internal-combustion  engine  of  at  least  125  horse- 
power, should  be  secured  for  use  at  the  islands.  This  vessel  should 
be  of  the  type  which  has  been  developed  as  the  most  satisfactory 
form  of  cannery  tender  for  use  in  the  exposed  waters  of  Alaska, 
capable  of  riding  out  a  gale  when  necessarv. 

A  tender  of  this  character  for  the  islands  is  very  much  needed  for 
the  transportation  of  pereons,  especially  at  the  time  when  the  im- 
portant work  of  the  fur^eal  census  is  in  progress,  and  it  is  also 
needed  for  the  transportation  of  suppUes  irom  one  island  to  the 
other.  It  is  required  for  occasional  trips  to  Unalaska,  the  nearest 
town,  260  miles  distant.  With  the  resumption  of  commercial  sealing 
operations  next  season,  such  a  vessel  will  be  very  valuable  in  handling 
the  increased  take  of  lur-seal  skins  and  other  products,  particularly 
in  the  matter  of  lightering  cargo  to  the  ship,  which  must  anchor 
some  distance  offshore.  A  tender  of  this  type  may  also  be  very 
important  for  use  at  times  as  an  auxiliary  in  guardmg  the  fur-seal 
herds. 

It  is  therefore  recommended  that  Congress  be  asked  to  authorize 
the  construction  or  purchase  of  a  vessel  of  this  character  for  the 
purposes  stated,  and  an  item  to  this  end  has  been  inserted  in  the 
esUmates  of  appropriations  for  1919. 

SEALSKINS  TAKEN   BY  ABOBIOINES. 

Under  certain  restrictions  Indians,  Aleuts,  and  other  aborigines 
dwellii^  on  the  Pacific  coast  of  North  America  north  of  the  thir- 
tieth parallel  of  north  latitude  may  hunt  fur  seals.  Primitive 
methoos  of  capturing  seals  are  enjoined  by  law  and  treaty  and  the 
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annual  take  of  skins  by  the  aborigines  residing  in  the  United  States 
is  quite  small.  From  communications  which  the  Bureau  receives 
from  time  to  time,  it  is  evident  that  some  fur-seal  skins  are  being 
taken  by  Indians  in  British  Columbia.  No  information  is  at  hand 
to  indicate  that  any  considerable  number  of  seals  were  taken  by 
Alaskan  natives  in  the  calendar  year  1917.  A  few  skins  are  known 
to  have  been  taken  in  the  vicimty  of  Sitka,  Alaska,  by  Indians  in 
the  spring  of  1917,  the  seals  having  been  speared,  and  it  is  reported 
that  the  natives  still  have  these  skins  and  understand  that  they 
must  be  authenticated  if  they  are  to  become  items  of  trade.  In 
May  and  June,  1917,  certain  Indians  of  the  State  of  Washington 
engaged  in  fur-seal  hunting.  The  Bureau  again  secured,  through 
the  Department  of  the  Interior,  the  cooperation  of  Dr.  C.  L.  Woo^, 
superintendent  and  physician  in  the  Umted  States  Indian  Service  at 
Neah  Bay,  Wash.,  in  the  matter  of  authenticating  the  skins.  To  date 
(Aug.  17)  the  Bureau  has  received  from  Dr.  Woods  certificates  in 
regard  to  513  of  these  skins.  These  certificates  indicate  that  all 
were  speared  from  canoes  and  that  211  were  taken  from  male  seals 
and  302  from  females. 

MINOR  FUR-BEARING  ANIMALS  OF  ALASKA. 

WORK  OF  THE   WARDENS. 

The  force  of  wardens  was  active  in  the  season  of  1916-17,  and  was 
located  as  advantageously  as  possible  with  reference  to  the  trapping 
operations.  The  shortage  of  fimds  for  this  service,  occasionea  by 
tne  greatly  increased  cost  of  supplies  for  the  Pribilof  Islands,  re- 
stricted the  movements  of  the  wardens  and  impaired  the  efficiency 
of  the  service. 

There  have  been  several  complaints  and  prosecutions  for  violations 
of  the  fur-bearing-animal  laws  and  regulations  of  Alaska.  Notwith- 
standing that  strong  evidence  was  suomi^ted  in  the  cases  taken  to 
court,  no  convictions  resulted.  The  general  sentiment,  particularly 
in  the  sparsely  populated  and  remote  districts,  is  such  tnat  convic- 
tions for  violations  of  the  fur-bearing-animal  laws  and  r^ulations 
are  secured  only  with  the  greatest  difficulty.  In  addition,  a  number 
of  investigations  have  been  made  of  complaints  of  alleged  poisoning 
and  illegai  trapping. 

REGULATIONS. 

No  new  regulations  governing  the  taking  of  fur-bearing  animals 
were  issued  during  the  season  1916-17. 

In  connection  with  the  total  prohibition  of  the  killing  of  martens 
for  a  period  of  five  years  from  March  16,  1916,  it  has  developed  that 
certain  trappers  wished  to  retain  possession  of  skins  legally  taken; 
and  in  order  that  no  injustice  nught  be  done  the  owners  of  such 
skins,  when  they  desired  to  ship  them,  arrangements  were  made  for 
recording  all  these  pelts  that  it  was  proposed  to  hold  in  Alaska  after 
November  15,  1916.  All  shipments  oi  marten  skins  from  Alaska 
after  that  date  will  be  checked  against  the  records  thus  obtained. 
The  Bureau  has  received  58  such  reports,  covering  3,031  pelts. 
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For  some  years  the  Post  Office  Department  has  aided  the  Depart- 
ment of  Commerce  in  obtaining  statistics  of  the  furs  shipped  from 
Alaska  bv  mail.  An  order  of  tne  Postmaster  General  dated  May  4, 
1917,  published  in  the  Postal  Guide  for  June,  reaffirmed  the  policy 
of  cooperation  and  made  certain  changes  in  instructions  to  post- 
masters which  will  undoubtedly  result  in  an  improved  service.  The 
new  order  became  effective  October  1,  1917. 

FUBS   SHIPPED  FROM  ALASKA. 

Statistics  compiled  by  the  Bureau  indicate  that  during  the  period 
from  November  16,  1915,  to  November  15,  1916,  the  value  of  the 
furs  shipped  from  Alaska  was  $911,244,  exclusive  of  the  furnseal  and 
fox  skins  from  the  Pribilof  Islands,  as  against  $400,532  in  the  pre- 
ceding similar  period.  The  leading  fur  tearers  of  the  Territory  are 
foxes,  lynxes,  minks,  muskrats,  and  land  otters.  In  1916  there  was 
a  noteworthy  increase  in  the  number  and  value  of  most  of  the  im- 
portant pelts  shipped  to  market.  The  nimiber  of  lynx  pelts  was 
21,608  against  9,374  in  1915,  and  the  average  price  advanced  from 
$8  to  $12.  The  number  of  red-fox  skins  increased  from  11,770  to 
15,711,  and  the  average  price  increased  from  $8  to  $12.  Over  101,000 
muskrat  skins  came  out  in  1916  against  less  than  33.000  in  the  pre- 
vious year.  The  shipment  of  mink  skins  fell  off  slightly  but  the 
average  value  advanced  100  per  cent. 

FUR  FARMING   IN  ALASKA. 

Although  Alaska  is  well  known  as  a  producer  of  furs,  it  is  not 
believed  tnat  its  possibiUties  for  fur  farming,  particularly  the  breed- 
ing of  foxes,  have  been  generally  appreciated  or  recognized.  There 
are  various  sections  where  it  has  been  demonstrated  tnat  such  oper- 
ations may  be  conducted  successfully.  For  several  years  past  there 
have  been  a  number  of  fur  farms  in  operation  on  the  Tanana  and 
Yukon  Rivers.  The  Copper  River  district  is  another  section  where 
fur  farming  has  been  prosecuted  with  a  considerable  measure  of 
success.  Still  another  region  which  has  proved  suitable  is  the  Chilkat 
Valley  in  southeastern  Alaska.  Fur  farming  has  also  been  conducted 
for  many  years  on  islands,  particularly  in  the  Afognak-Kodiak  region, 
and  islands  to  the  westward,  including  the  Shumagin  Group. 

In  southeastern  Alaska  a  number  of  islands  have  been  devoted  to 
fur  farming,  but  except  in  one  or  two  instances  operations  have  not 
been  successful.  As  in  the  case  of  other  islands  elsewhere  in  Alaska, 
this  appears  to  have  been  due  to  the  impression  that  it  was  only 
necessary  to  release  a  few  pairs  of  foxes  upon  an  island  and  in  due 
time  reap  an  easy  harvest  of  pelts.  In  some  cases  even  this  indiffer- 
ent method  was  moderately  successful,  but  real  success  in  the  propa- 
gation of  foxes  on  islands  m  Alaska  has  occurred  only  where  mteili- 
gent  supervision  has  been  given.  There  has  been  a  notable  improve- 
ment along  this  Une  in  recent  years.  It  is  now  the  custom  on  some 
of  the  islands  and  in  all  cases  of  fur  farms  on  the  mainland  to  con- 
struct carefully  designed  wire  inclosures,  or  corrals,  where  the  animals 
are  subject  to  that  attention  which  experience  has  demonstrated  to 
be  essential  to  success.     There  appears  to  be  no  reason  why  Alaska 
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should  not  -assume  a  much  more  important  r61e  than  heretofore  in 
the  business  of  fur  farming. 

At  the  end  of  the  fiscal  year  1917  four  islands  were  under  lease  by 
the  Department  for  the  propagation  of  fur-bearing  animals.  These 
were  Middleton,  Simeonof ,  Little  Koniuji,  and  Marmot  Islands.  The 
lease  of  Carlson  Island  was  canceled  November  22,  1916,  and  Marmot 
Island  was  leased  for  five  vears,  beginning  September  1,  1916,  at  $200 

ir  year.     Negotiations  have  been  pending  for  the  lease  of  Pearl 

mSCBLLAIVBOUS  MATTERS. 
8PE0IAL  GONSTBUOTIONS  AND  IMPROVEMENTS. 


eland. 


No  new  hatcheries  or  laboratories  were  authorized  during  the 
fiscal  year  but  a  number  of  special  appropriations  became  available 
for  improvements  at  several  stations,  and  construction  work  was  also 
in  progress  at  various  stations  under  former  appropriations. 

At  Key  West,  Fla.,  the  site  of  the  marine  oiological  laboratory 
authorized  some  years  ago,  a  salt-water  reservoir,  40  by  45  feet,  has 
been  excavated  together  with  a  canal  210  feet  long  connecting  the 
reservoir  with  the  open  bay.  The  canal  is  to  be  provided  with 
gates,  and  an  ample  supply  of  pure  sea  water  is  assured.  Part  of 
the  foundation  for  the  laboratory  has  been  constructed,  and  plans 
and  specifications  for  a  residence  building  and  pump  house  with 
provisional  laboratory  have  been  prepared  and  bids  tor  their  con- 
struction have  been  soUcited.  An  additional  appropriation  of 
$25,000  has  been  made,  but  it  is  evident  that,  under  existing  condi- 
tions, the  amount  provided  is  inadequate  for  the  completion  of  an 
acceptable  laboratory. 

At  the  Louisville  {Ky.)  station,  the  construction  work  has  included 
SIX  concrete  rearing  ponds  8  by  20  feet,  an  earth  pond  79  feet  square 
f/or  growing  aquatic  plants  and  minute  animal  food  for  young  fish, 
•nd  supply  and  drainage  pipes.  With  the  exception  of  a  fence,  this 
station  IS  regarded  as  complete. 

At  the  Sprmgville  (Utah)  station,  a  hatchery  and  a  superintendent's 
dwelling  have  been  buOt.  The  hatchery,  34  by  97  feet,  contains 
120  troughs,  with  ample  office,'  storage,  and  other  rooms.  The 
dwelling  is  a  frame  structure  with  8  rooms  and  modern  conveniences. 

The  old  wooden  flume  for  supplying  water  to  the  Duluth  (Minn.) 
hatchery  has  been  replaced  by  an  iron  pipe  Une. 

Bids  within  the  Umits  of  the  several  appropriations  for  a  retaining 
basin  for  brood  fish  at  the  Gloucester  (Mass.)  hatcherv,  for  a  lobster- 
rearing  plant  for  New  England,  and  for  two  new  steel  fish-distribution 
cars  have  not  as  yet  been  obtained. 

The  title  to  the  property  on  Block  Island,  R.  I.,  selected  for  a 
fish-cultural  station  as  authorized  by  the  act  of  Congress  approved 
June  23,  1913,  was  found,  on  investigation,  to  be  somewhat  involved, 
and  it  was  necessary,  in  accordance  with  the  State  law,  to  obtain 
from  the  probate  court  of  the  town  of  New  Shoreham  permission 
tf)  sell  the  property.  This  was  granted  by  decree  of  the  court  on 
(.October  2,  1916.  The  Legislature  of  the  State  of  Rhode  Island,  in 
1 909,  ceded  to  the  town  of  l»Iew  Shoreham  all  control  over  the  waters 
nithin  1  mile  of  the  shore  of  Block  Island  and  granted  the  electors 
of  that  town  authority  to  enact  ordinances  to  protect  and  regulate 
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the  taking  of  fish  in  Grreat  Salt  Pond.  The  act  of  the  State  le^lature 
granting  certain  privileges  to  the  United  States  Commissioner  of 
Fisheries,  approved  by  the  governor  of  Rhode  Island  on  May  11, 
1914,  therefore  does  not  apply  to  the  waters  adjacent  to  the  property 
selected  on  Block  Island.  In  order  to  cover  this  privilege,  me  town 
council  of  the  town  of  New  Shoreham  on  June  20,  1917,  passed  the 
following  resolution: 

Resolved,  That  the  United  States  Oommissioiier  of  Fisheries  and  his  agents  be  and 
they  are  hereby  granted  unrestricted  right  to  fish  in  the  waters  adjacent  to  Block 
Island  and  the  right  to  conduct  fish-cultural  operations  in  any  manner,  at  an^  time 
that  may  by  them  be  considered  necessary  and  proper,  together  with  the  right  to 
fence  in  the  small  cove  [adjoining  the  property  selected]  and  tne  exclusive  right  to  the 
use  of  this  cove. 

The  Government,  however,  has  not  been  able  to  accept  the  deed  to 
the  property  as  the  State  ol  Ehode  Island  has  no  law  which  cedes 
jurisdiction  to  the  United  States  over  the  land  which  the  Government 
may  acquire  for  fish-cultural  purposes.  The  governor  of  the  State 
has  been  requested  to  assist  in  procuring  the  passage  of  such  an  act 
by  the  legislature  during  the  next  session,  wluch  meets  in  January, 
1918. 

At  the  Clackamas  (Oreg.)  station  a  new  salmon  hatchery  was  con- 
structed with  an  appropriation  that  was  made  available  in  1914. 
The  structure  is  58  oy  100  feet.  Its  lighting  is  rendered  almost  per- 
fect from  white  inside  finish  and  43  prism-glass  windows.  Other  new 
buildings  provided  at  this  place  were  a  combination  carpenter  shop 
and  woodshed,  20  by  40  feet,  a  garage  and  lumber  storage  combina- 
tion 22  by  30  feet,  a  pump  house  12  by  18  feet,  and  a  paint  house  9  by 
15  feet.  All  new  buildings  are  on  concrete  foundations  and  so  con- 
structed that  decaying  floors  can  not  affect  the  walls  or  other  parts. 
The  station  is  practicalljr  new  and  highly  attractive  in  appearance. 
A  new  water  system  was  installed  with  two  electrically  dri\ren  pumps, 
which  are  separate  units.  Their  combined  delivery  is  1^600  gallons 
per  minute,  the  discharge  being  into  an  excavated  reservoir  of  210,000 
gallons  capacity. 

Taking  advantage  of  the  lull  in  fish-cultural  operations  at  the  Mich- 
igan stations  during  the  first  three  months  of  the  fiscal  year,  important 
repairs  and  improvements  were  made  to  the  water  supply  and  pond 
system  at  Northville,  a  special  appropriation  for  ihe  purpose  having 
been  obtained.  The  work  included  tne  grading  and  enlargement  of 
the  spawning  space  in  two  of  the  bass  ponds,  replacing  487  finear  feet 
of  old  vitrified  sewer  crock  connecting  the  dam  and  the  water-supply 
reservoir  with  16-inch  iron  pipe,  and  repairs  to  the  retaining  wall  pro- 
tecting the  water-supply  system. 

CONSTRUCTION,  BEPAIB,  AND  MOVEMENTS  OF  VESSELS. 

The  act  providing  appropriations  for  the  support  of  the  Bureau  for 
1917  contained  an  item  of  $10,000  for  two  motor  boats  for  the  Alaska 
fishery  patrol.  Bids  for  the  construction  of  these  boats  were  opened 
at  Seattle  on  December  5, 1916,  seven  proposals  being  received.  The 
contract  was  awarded  to  a  local  firm,  tne  work  began  at  once,  and  the 
boats  were  completed  and  accepted  on  May  10,  1917.  The  contract 
price  was  $9,352,  and  the  entire  cost,  including  plans  and  inspection, 
was  $9,702.70.    The  boats  resemble  the  type  ofboats  used  in  the  purse- 


Digitized  by 


Google 


(552  BBPOETS  OP  THE  DBPABTMENT  OF  COMMEBOB. 

iieine  fishery  for  dalmon,  cany  a  crew  oi  three  men,  and  have  accom- 
inodations  f or  two  fishery  agents.  They  are  48  feet  long  and  12 J  feet 
beam,  draw  5J  feet  of  water,  are  hghted  by  electricity,  are  driven  by 
*Ji5  horsepower  distillate  engines,  and  have  a  normal  speed  of  Si  knots 
I»er  hour.  The  fuel  tanks  have  a  capacity  of  600  gallons,  jgiving  a 
Radius  of  action  of  about  3,000  miles.  The  new  boats,  which  have 
been  named  the  AuJclet  and  the  Murre.  after  two  common  water  birds 
of  the  Alaskan  coast,  left  Seattle  on  July  7  for  Alaska,  reported  at 
Wrangell  on  July  12,  and  immediately  entered  on  fishery  patrol  work 
in  southeast  Alaska. 

The  steamer  Halcyon,  provided  for  the  Boothbay  Harbor  station 
and  described  in  last  year  s  report,  was  launched  November  30, 1916, 
and  finally  completed  and  accepted  by  the  Bureau  May  3, 1917.  The 
vessel  was  immediately  transferred  to  the  Navy. 

The  steamer  Albatross  during  the  early  part  oi  the  fiscal  year  contin- 
ued the  tuna  investigation  along  the  California  coast  untu  November 
23,  when  she  proceeded  to  San  Francisco,  arriving  November  26. 
Soon  afterward  she  was  docked  to  ascertain  what  repairs  and  over- 
bauHng  were  necessary.  A  deficiency  appropriation  of  $10,000  be- 
coming available  on  May  2,  the  vessel  was  taken  to  Mare  Island  Navy 
Yard  where  the  work  was  undertaken.  During  the  year  the  vessel 
cruised  4,833  miles,  using  717.9  tons  of  coal  at  a  cost  of  $7,273.44. 

The  steamer  Fish  Hawk  was  engaged  in  fishery  investigations  in 
Chesapeake  Bay,  making  trips  at  intervals  from  July  1,  1916,  to 
Mar.ih  22,  1917,  since  which  time  she  has  been  chiefly  on  naval  duty. 
Before  the  vessel  can  be  used  for  any  outside  work,  considerable 
repairs  to  the  hull  are  necessary,  and  new  engines  should  be  provided. 
During  the  year  the  vessel,  while  emploved  in  the  service  of  the 
Kureau,  cruised  681  miles,  using  581  tons  of  coal  at  a  cost  of  $1,659.47. 

The  steamer  Roosevelt  sailed  on  January  23,  1917,  from  Norfolk  en 
route  to  Seattle,  where  she  arrived  April  23.  having  been  detained  at 
(luantanamo  over  a  month  on  accoimt  of  tne  international  situation 
and  at  Balboa  nearly  three  weeks  for  repairs.  At  the  end  of  the  year 
she  was  ready  to  transport  suppUes  to  the  Pribilof  Islands. 

The  auxihary  schooner  Grampus  was  engaged  from  July  18,  1916, 
to  April  24,  1917,  in  oceanographic  and  other  investigations  on  the 
Atlantic  coast  and  fishery  investigations  in  the  Gulf  of  Mexico.  In 
April  the  vessel  reached  Washington,  and  sailed  thence  on  May  15  for 
(.rloucester,  Mass.  Defects  have  developed  in  the  hull  of  tiie  wampus 
incident  to  age  and  very  active  and  continuous  service,  and  the  ques- 
tion is  being  considered  as  to  whether  the  expense  of  rebuilding  is 
warranted.  The  vessel  is  of  an  obsolete  type  and  not  at  all  smted 
to  the  present  needs  of  the  Bureau. 

The  steamer  Phalarope  has  been  utiUzed,  as  usual,  in  connection 
with  the  hatchery  and  laboratory  at  Woods  Hole,  Mass.,  and  in  shad 
hatching  on  the  Potomac  Kiver;  and  the  steamer  Oannet  has  been 
actively  employed  at  the  Boothbay  Harbor  (Me.)  station. 

PUBLICATIONS. 

The  publications  of  the  Bureau  issued  and  distributed  during  the 
fiscal  year  are  here  noted.  These  were  supplied  chiefly  through  the 
Sopermtendent  of  Documents  to  persons  on  special  mailing  lists. 

The  Fisheries  Seivice  Bulletin,  issued  monthly,  has  proved  very 
popular  and  useful.     It  is  of  special  interest  to  employees,  who  are 
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thus  kept  informed  of  the  current  work  of  the  service  of  wnich  they 
are  a  component  part.  Every  employee  receives  a  copy  of  each  issuo 
and  maintains  a  file.  In  the  course  of  the  year  it  was  necessary  at 
times  to  increase  the  number  of  pages  to  accommodate  all  the  matter 
desirable  for  pubUcation,  and  the  monthly  edition  has  also  been 
enlar^d. 

Ef^ptive  February  1,  1917,  the  Bureau  discontinued  the  free  dis- 
tribution of  its  general  pubUcations.  This  action  was  necessitated 
by  the  increasing  demands  and  the  limited  allotment  available  for 
printing.  Hereafter  applications  for  publications  will  be  referred  to 
the  Superintendent  of  Documents,  wdo  will  supply  them  at  prices 
representing  the  actual  cost  of  paper  and  press  work.  The  only  excep- 
tions -^11  be  institutions  and  speciaUsts  collaborating  or  excnanging 
with  the  Bureau  and  State  and  foreign  fishery  officials.  Documents 
issued  in  the  Bureau's  exploitation  and  propaganda  work,  together 
with  the  Commissioner's  annual  report,  statistical  bulletins,  and  the 
Fisheries  Service  Bulletin,  will  be  supphed  as  heretofore. 

REPOBT  OF  THB  COMMIS8IONBR  AND  APPENDIXES  THERETO. 

Report  of  the  Commiflsioner  of  Fisheriee  to  the  Secretary  of  Commerce  for  the  fiscal 
year  ended  June  30,  1916:    114  p. 

Alaska  fisheries  and  fur  industries  in  1915.  By  Ward  T.  Bower  and  Henry  D.  Allen . 
Appendix  m  to  Report  of  Commissioner  for  1915.    140  p. 

I^EMcific  cod  fisheries.  By  John  N.  Cobb.  Appendix  iv  to  Report  of  Commisaionor 
for  1915.    Ill  p.,  9  pi.,  1  map. 

Survey  of  the  fisning  grounds  on  the  coasts  of  Washington  and  Oregon  in  1915. 
By  Edward  C.  Johnston.  Appendix  vi  to  Report  of  Commissioner  for  1915.  20  p., 
4  charts. 

Explorations  of  the  United  States  Coast  and  Geodetic  Survey  steamer  "Bache" 
in  the  western  Atlantic,  Januar>^-March,  1914.  under  the  direction  of  the  United 
States  Bureau  of  Fisheries.  By  Henry  F.  Bigelow.  Appendix  v  to  Report  of  Com- 
miasioner  for  1915.    62  p.,  1  chart,  53  text  fig. 

Distribution  of  fish  and  fish  eg^  during  the  fiscal  y^ar  1916.  By  Henry  O'Malley. 
Appendix  i  to  Report  of  Commissioner  for  1916.    112  p. 

Facific  BEdmon  fisheries  (revised  edition).  By  John  N.  Cobb.  Appendix  m  to 
Report  of  Commissioner  for  1916.    255  p.,  29  pi. 

Fish  laws  of  Mississippi  River  States:  A  digest  of  statutes  relating  to  the  protection 
of  fish  and  miscellaneous  aquatic  animals  of  States  bordering  on  the  Mississippi  River. 
By  Emerson  Stringham.    Appendix  iv  to  Report  of  Commissioner  for  1916.    20  p. 

Condition  and  extent  of  the  natural  oyster  beos  and  barren  bottoms  in  the  vicinity  of 
ApNEdachicola,  Fla.  By  Ernest  Danglade.  Appendix  v  to  Report  of  CommissionAr 
for  1916.    68  p.,  1  map,  7  pi. 

Fishing  in  the  Priamur  district  of  Siberia.  By  John  K.  Caldwell.  Appendix  vi 
to  Report  of  Commissioner  for  1916..   31  p. 

Mortality  of  fishes  on  the  west  coast  oi  Florida.  By  H.  F.  Taylor.  Appendix  iii 
to  Report  of  Commissioner  for  1917.    24  p.,  4  p.  of  pi. 

BULLETIN  OF  THB  BT7RBAU  OF  FISHEBIES. 

The  structure  and  growth  of  the  scales  of  the  squeteague  and  pigfish  as  indicative  of 
life  history.  By  H.  F.  Taylor.  Bulletin  xxxiv,  1914,  p.  285-330,  8  text  fig  ', 
pi.  L-LIX. 

Notes  on  the  fishes  of  east  Tennessee.  By  Barton  W.  Evermann  and  Samuel  F. 
Hildebrand.    Bulletin  xxxiv,  1914,  p.  431-451,  13  text  fig. 

The  histological  basis  of  adaptive  shades  and  colors  in  the  floimder  Paralichthyt 
aUnguthu.    By  Albert  Kuntz.    Bulletin  xxxv,  1915-16,  p.  1-30,  8  text  fig.,  pi.  i-ie. 

SPECIAL  PUBUCATIONS. 

Investigations,  experiments,  and  surveys  relative  to  the  aquatic  resources  of  tho 
United  States  conducted  by  the  Bureau  of  Fisheries  during  the  fiscal  year  ende*i 
June  30,  1916.  Extracted  from  Report  of  the  Commissioner  of  Fisheries  to  the  Secre  - 
tary  of  Commerce  for  the  fiscal  year  ended  June  30, 1916,  p.  34-49. 
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Commercial  fisheriefl  of  the  United  States  and  the  operations  of  the  Bureau  of 
Fisheries  in  connection  therewith  duringthe  fiscal  year  ended  June  30, 1916.  Extracted 
from  the  Report  of  the  Commissioner  of  Fisheries  to  the  Secretary  of  Commerce  for  the 
fiscal  year  ended  June  30, 1916,  p.  50-100. 

The  w(vk  of  the  Bureau  of  Fisheries  and  its  fish-cultural  station  at  Boothhay  Harbor, 
Me.    13  p.,  6  text  fig. 

ECONOMIC  CIRCULARS. 

No.  22.  The  grayfish.    Tij  it.    It  knocks  H  out  of  the  H.  C.  of  L.    8  p.,  1  text  fig. 

No.  23.  The  sablefish,  alias  black  cod.  An  introduction  to  one  of  the  best  and 
richest  American  food  fishes,  with  recipes  for  cooking  it.    6  p.,  1  text  fig. 

No.  24.  Artificial  propagation  of  the  diamond-back  terrapin.  21  p.,  5  text  fig. 
(Revised  edition.) 

No.  25.  The  question  of  fish  ways.    6  p. 

No.* 26.  The  burbot:  A  fresh- water  cousin  to  the  cod.    4  p.,  1  text  Gg, 

No.  27.  Hie  bowfin:  An  old-fashioned  fish  with  a  new-foimd  use.    4  p.,  1  text  ^ 

No.  28.  A  practical  small  smokehouse  for  fish.    How  to  construct  and  operate  it. 
.,3  text  fig. 
,  29.  Preserving  fish  fw  domestic  use.    2  p. 

STATTSnCAL  BULLBTIN8. 


'^o' 


Monthly  and  annual  statements  of  the  quantities  and  values  of  certain  fishery 
products  landed  by  American  fishing  vessels  at  the  ports  of  Gloucester  and  Boston, 
MaBB.y  Portland,  Me.,  and  Seattie,  Wash. 

SOME  NEEDS  OF  THE  FISHERIES  SERVICE. 

The  Commissioner  renews  his  previous  recommendations  for  a 
modem  building  with  ample  laboratory  facilities  for  the  Washington 
headquarters  combined  with  an  aguarium  for  experimental  and 
observational  work  in  fish  breeding,  nsh  feeding,  and  fish  pathology. 
The  aquarium  should  be  adapted  for  public  education  andT  should  do 
recogmzed  as  a  national  institution.  The  need  for  and  benefits  to  bo . 
derived  from  such  a  building  are  fully  set  forth  in  the  Secretary's 
communication  to  the  Speaker  of  the  House  of  Representatives  on 
April  2,  1917,  printed  as  House  Document  No.  117,  Sixty-fifth 
Congress,  first  session. 

In  order  more  adequately  to  perform  the  duties  devolving  on  the 
Bureau,  more  particularly  those  that  have  received  an  added  impor- 
tance because  of  the  national  crisis  that  necessitates  increased  output 
of  food  and  industrial  materials,  there  is  urgent  need  for  additional 
personnel  and  facilities  for  practical  and  immediately  productive 
work  in  furtherance  of  the  activities  hereinbefore  referred  to,  in 
behalf  of  the  exploitation  of  neglected  aquatic  resources,  the  methods 
of  preservation  best  adapted  to  the  various  products  and  com- 
munities, and  the  prevention  of  waste  in  all  branches  of  the  fisheries. 
Items  have  been  included  in  the  estimates  of  appropriations  for  the 
next  fiscal  year  that  will  meet  some  of  the  Bureau's  needs  in  respect 
to  these  matters. 

Respectfully  submitted. 

H.  M.   SMFfH, 

Commissioner  of  Fisheries. 
To  Hon.  W1L1.IAM  C.  Redfield, 

Secretary  of  Comm^ce. 
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DePABTMENT  op  COMMERCE; 

Bureau  op  Lighthouses, 

Washington,  September  16,  1917. 
Sir:  The  following  report  is  submitted  of  the  operations  of  the 
Lighthouse  Service  for  the  fiscal  year  ended  June  30, 1917: 

organization  op  the  lighthouse  service. 

The  general  organization  of  the  Service  remained  unchanged 
during  tne  fiscal  year. 

AIDS  TO  NAVIGATION. 

During  the  fiscal  year  ended  June  30,  1917,  there  was  a  net  increase 
of  275  in  the  total  number  of  aids  to  navigation  maintained  by  the 
Lighthouse  Service.  There  was  an  increase  of  5  fog  signals,  33 
hgnted  buoys,  189  unlighted  buoj^,  and  62  minor  lights  (mcluding 
12  float  Ughts). 

Fixed  hghts  were  changed  to  flashing  or  occulting  at  39  stations. 
The  illuminant  of  17  lights  (including  1  Ught  vessel)  was  changed  to 
incandescent  oil  vapor,  the  illuminant  of  26  lights  (inclu(ung  4 
light  vessels)  was  changed  to  acetylene,  the  illummant  of  13  Ugnts 
was  changed  to  electric  incandescent,  and  the  illuminant  of  1  light 
was  changed  to  oil  gas. 

On  June  30,  1917,  there  were  maintained  by  the  Lighthouse  Serv- 
ice 15,223  aids  to  navigation,  including  5,420  lights  of  all  classes  and 
588  fog  signals  (not  incTudii^  81  whistle  and  241  bell  buoys),  of  which 
51  are  submarine  signals.  It  is  beUeved  that  the  systematic  methods 
of  improvement  and  the  use  of  modem  apparatus  in  increasing  the 
number  and  brilliancy  of  aids  have  been  of  value  to  the  safety  of 
commerce. 

The  table  following  gives  a  suromary  of  the  aids  to  navigation, 
imder  each  class,  established  and  discontinued  during  the  fiscal 
year,  and  also  the  net  increase,  and  the  niunber  in  commission  at 
the  end  of  the  fiscal  years  1916  and  1917. 
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Total,  June  30^ 

Claai. 

EsUb- 
Ushed. 

Discon- 
tinued. 

In- 
crease. 

1010« 

1017. 

Ligbted  aids: 

T.lvhtff  Cothftr  than  nilnor  ll(rht«> 

30 
185 

80 
135 

1,708 

512 
132 

1,708 
2,070 

M&orllehts 

50 

Lieht-vessel  stations 

68 

Qas  buoys 

73 
23 

40 
11 

33 
12 

545 

Fl0atllEnt«TTT.TTT         -T-TrTrr.          -r-T      .r      r. 

144 

Total          

320 

225 

05 

5,326 

5,430 

UnUghted  aids: 

Fof  signals . . r t  -  t  ^  t  .  t  ............ . 

8 

8 
1 

e 

5 
186 
110 

5 
hi 
»2 

3 
180 
»14 

532 
52 
83 
238 
8,657 
2,061 

sn 

8n£niarine  aignula -,,-,.,---,,,......,, 

51 

Whistlin£  buoys,  uniiehted 

4 

8 

375 

M 

81 

Bell  buoys,  uniighted 

941 

Other  buoys 

6,846 
?047 

Day  beacons 

Total 

401 

311 

180 

0,623 

0,808 

Grand  total 

811 

530 

275 

14,048 

15,223 

•  Differences  from  statistics  published  in  1016  report  are  dtie  to  minor  discrepancies  in  prerioos  count. 
»  Decrease. 

The  following  are  some  of  the  more  important  aids  which  have 
been  estabUshed  of  materially  improved  during  the  past  fiscal  year: 

A  new  third-order  light  station  with  a  flashing  white  oil-vapor 
hght  and  a  first-class  air  siren  was  placed  in  commission  at  Cape  St. 
Elias,  Kayak  Island,  Alaska. 

A  new  fight  vessel,  No.  101,  was  established  oflf  Cape  Charles,  Va., 
in  place  of  the  old  vessel,  No.  49,  and  a  new  light  vessel.  No.  lOi,  took 
the  place  of  old  No.  4S  at  Southwest  pass  entrance  to  the  Mississippi 
Kiver,  La. 

The  illuminating  apparatus  on  Brunswick  Light  Vessel  No.  84,  Ga., 
was  inrproved  by  changing  from  two  fixed  white  to  one  flashing 
white  light,  and  a  similar  change  was  made  on  Handkerchief  Light 
Vessel  No.  3,  Nantucket  Soimd,  Mass. 

Fog  simals  were  established  at  Eagle  River  Shoals,  Lake  Superior, 
Mich,  (electric  siren) ;  Manistique,  Alich.  (air  diaphone) ;  Sheboygan 
Breakwater,  Lake  Mich^an,  Wis.  (first-class  air  siren);  and  Cleve- 
land West  Pierhead,  Ohio  (air  diaphone).  Four  air  diaphones  were 
installed  on  the  Pacific  coast  in  place  of  sirens  or  whistles  at  the 
following  stations:  Scotch  Cap,  Ummak  Pass,  Alaska;  Cape  Flattery, 
Tatoosh  Island,  Wash.,  Farailon  and  Point  Conception,  Cal. 

Important  lighted  buoys  were  established  at  The  Graves,  Boston 
Harbor,  Mass.  (whistle) ;  Fopasauash  Point,  Narragansett  Bay,  R.  I. 
(bell);  Conaskonk  Point  Shoal,  Karitan  Bay,  N.  J.;  Bulkhead  Shoal 
Channel,  Delaware  River.  Del.  (3  buoys);  Sewall  Point  Shoal, 
Hampton  Roads,  Va.  (bell) ;  Caucus  Cut  Entrance,  Pensacola  Bay, 
Fla.  (whistle) ;  Mobile  Bay  Entrance,  Ala.  (4  buoys,  1  with  whistle) ; 
Brazos  River  Entrance,  Tex.  (2  buoys,  1  with  bell);  Manchas 
Grandes,  Majaguez  Harbor,  P.  R.*  Gravelly  Island  Shoal,  Lake 
Michigan,  Mich,  (bell);  Outer  Shoal,  Lake  Michigan,  Wis.  (bell); 
Orcalnlet  (2  buoys)  and  Reef  Island  Reef,  Prince  William  Sound. 
Alaska;  Poimdstone  Rock,  Favorite  Channel  (bell),  and  Channel 
Rock,  Sitka  Sound,  Alaska;  Duwamish  Head,  Seattle  Harbor, 
Wash.  (beU);  and  Grays  Harbor  Outside  Bar,  Wash,  (whistle). 
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Systems  of  minor  aids  and  buoyage  were  extensively  rearranged 
or  improved  in  the  following  important  localities:  Sand  Shoal  and 
Smith  Island  Inlets  and  Magothy  Bay,  Va.;  Caximbas  Pass,  Fla.; 
Mobile  Bay,  Ala.;  Houston  Channel,  Tex.;  Tonowek  Bay,  Karheen 
Passage,  and  Zimovia  Strait,  Alaska;  and  San  Diefi;o  Bay,  Cal. 

Flashinff  acetylene  lights  were  established  at  Kmts  Point,  East 
River,  N.  i.;  Delaware  City,  Del.;  Rancocas  River  Range,  N.  J.  (2 
lights);  Fishing  Point,  Assate^ue  Anchorage,  Va.;  Lower  (^dar 
Point  Beacon,  Port  Tobacco  River  Flats,  and  Persimmon  Point 
Shoal,  Potomac  River,  Md.;  Tunnel  Island  Spit,  Va.;  Bull  Spit,  Fen- 
wick  Island  Cut,  Marsh  Island  Spit,  and  Steamboat  Oeek,  S.  C; 
Two  Harbors  West  Breakwater,  Lake  Superior,  Minn.;  Tonawanda 
Channel  Range,  Niagara  River,  N.  Y.  (2  lights);  Fighting  Island, 
Detroit  River,  and  Portage  Lake  Pierhead,  Mich.;  San  Diego  Bay, 
Cal.;  Cape  Edwards  Entrance,  Hanin  Rocks,  Kodiak  Harbor,  Alaska; 
Kukii  Point,  Kauai  Island,  and  Kipahulu,  Maui,  Hawaii. 

The  begiiming  of  lighthouse  work  in  America  was  commemorated 
in  Boston,  Mass.,  on  September  25,  1916,  when  a  bronze  tablet  was 
unveiled  at  Boston  Light  Station,  on  the  two-hundredth  anniversary 
of  its  establishment.  '  The  Secretary  of  Conmierce  was  present  on 
the  occasion  and  a  niunber  of  Federal,  State,  and  mimicipal  officers, 
as  well  as  representatives  of  commercial,  maritime,  and  historical 
organizations  of  Boston.  A  full  account  of  this  celebration  was 
piiblished  as  a  special  bulletin  of  the  Lighthouse  Service. 

The  Gulf  coast  again  suffered  from  three  tropical  hurricanes  during 
the  fiscal  year,  the  same  as  last  year.  These  storms  occxured  on 
July  5,  1916,  in  the  general  vicinity  of  Mobile,  Ala.;  on  August  18, 
1916,  near  Aransas  Pass,  Tex.;  and  on  October  18, 1916,  around  Pen- 
sacola  Bay,  Fla.  The  Juhr  storm  was  hj  far  the  most  severe  and 
damaged  property  of  the  Lighthouse  Service  to  the  extent  of  about 
$140,000.  Congress,  bv  the  act  of  September  8,  1916,  appropriated 
$125X)00  to  repair  this  damage.  The  aggregate  damage  of  tne  August 
and  October  storms  was  about  $60,000.  No  lives  of  persons  in  the 
Lighthouse  Service  were  lost  in  any  of  these  storms. 

Ice  conditions  during  February,  1917,  were  imusually  severe  in  the 
North  Atlantic  coast  districts,  and  many  aids  to  navigation,  as  well 
as  lighthouse  vessels,  were  damaged,  particularly  in  Buzzards  Bay. 
Mass.;  New  York  Bay,  N.  Y.  and  N.  J.;  Delaware  Bay,  N.  J.  ana 
Del.;  and  Chesapeake  Bay  and  tributary  waters,  Maryland  and 
Vimnia. 

For  the  general  assistance  of  persons  navigating  in  motor  boats 
and  other  small  craft,  the  Department  issued  a  card  with  illustrations 
showing  various  types  of  buoys  and  brief  rules  regarding  their  colors 
and  numbers,  along  with  the  distances  of  visibility  for  objects  of 
stated  elevations  above  sea  level. 

In  furtherance  of  the  project  for  the  improvement  of  coastal  com- 
munication facilities,  ana  as  a  result  of  the  inquiry  referred  to  in  last 
year's  annual  report,  the  United  States  Coast  Guard  is  preparing  to 
mstaU  telephone  service  at  about  75  light  stations  on  the  Atlantic, 
Gulf,  and  racific  coasts. 

ALASKA. 

The  total  niunber  of  aids  to  navigation  in  Alaska,  including  lights, 
gas  buoyS;  fog  signals,  buoys,  and  daymarks,  in  commission  at  the 
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clo8e  of  the  fiscal  year  ended  June  30,  1917,  was  416,  indudins^  152 
lights  and  7  gas  buoys,  representing  an  increase  of  122  Ughted  aids 
since  June  30,  1910,  or  330  per  cent.  The  following  table,  which 
gives  the  total  niunber  of  aids  to  navigation  on  June  30  of  each  year 
named,  illustrates  the  progress  in  establishing  aids  in  the  Territory: 


Aids. 

1910 

1911 

1912 

1013 

1914 

1915 

1916 

1917 

Lights 

37 

71 

85 

03 

108 

112 

147 

152 

Oas  buoys 

7 

Fog  signaLs 

9 

10 

10 

10 

10 

10 

11 

u 

Submarine  bell 

1 

Buoys 

84 
30 

105 
29 

132 
38 

136 
40 

157 
44 

167 
49 

181 
49 

180 

Daymarks 

56 

Total 

IGO 

215 

265 

279 

319 

338 

388 

410 

The  li^ht  ard  fop:-si<rnal  station  at  Cape  St.  EUas,  for  which  an 
appropriation  of  1115,000  was  made  by  the  act  of  October  22,  1913, 
was  completed  during  the  year  and  lighted  for  the  first  time  on  Sep- 
tember 6,  1916.  Within  a  few  weeks  after  its  establishment  a  master 
of  a  passing  merchant  vessel  reported  that  reflections  of  the  Ught  were 
visible  at  a  distance  of  37  nautical  miles  on  a  cloudy  night  with  heavy 
rain  squalls  and  a  rough  sea. 

The  appropriation  of  $60,000  made  by  the  act  of  August  1,  1914, 
for  aids  to  navigation  in  Alaska  has  been  practically  expended  after 
providing  needed  improvements  at  about  40  places.     A  further  ap- 

Sropriation  of  $60,000  was  made  for  the  same  purpose  by  the  act  of 
une  12,  1917.    Work  on  this  project  was  started  at  once,  and  good 
profrress  has  been  made  up  to  the  date  of  this  report. 

The  new  lighthouse  tender  Cedar,  for  which  $250,000  was  appropri- 
ated by  the  act  of  January  25. 1915,  was  practically  completed  during 
the  fiscal  vear,  except  for  a  lew  minor  items,  and  sailed  from  Long 
Beach,  Cal.,  on  July  11,  1917,  for  assignment  to  Alaskan  duty.  The 
tenders  Kukui  and  Fern  have  been  assigned  to  the  Alaska  district 
during  the  year. 

GUANTANAMO,   SAMOA,   AND   GUAM. 

The  aids  to  navigation  in  the  outljing  United  States  territory  at 
Guantanamo  Bay,  Cuba,  the  American  Samoan  Islands,  and  the 
island  of  Guam  are  maintained  imder  the  supervision  of  the  naval 
commandants  by  means  of  allotments  made  from  the  appropriations 
for  the  Lighthouse  Service.  Reports  have  been  received  from  naval 
officers  in  local  charge  indicating  that  the  aids  have  been  properly 
maintained,  at  an  approximate  annual  expense  as  follows:  Guanta- 
namo, $4^190;  Samoa.  $920;  Guam,  $700. 

In  addition  to  the  duty  of  maintaining  the  aids  to  navigation,  the 
commandant  of  the  naval  station  at  Guantanamo  Bay  continued  to 
render  valuable  assistance  to  the  Lighthouse  Service  by  his  cordial 
cooperation  in  connection  with  lighthouse-construction  work  at 
Navassa  Island,  West  Indies,  which  is  remote  from  any  other  United 
States  possession. 

VIRGIN   ISLANDS. 

The  lighthouse  work  in  the  islands  of  St.  Thomas,  St.  Croix,  and 
St.  John,  with  the  outlying  rocks  and  islets,  formerly  constituting 
the  Danish  West  Indies  and  now  the  Virgin  Islands  of  the  United 
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States,  was  by  Executive  order  dated  July  20,  1917,  placed  under 
the  Lighthouse  Service,  following  the  customaiy  procedure  in  such 
cases.  In  the  portion  of  this  report  devoted  to  financial  matters  the 
detail  of  an  estunate  of  $50,000  to  carry  out  this  work  is  submitted. 

BNGINBERING  AND  CONSTRUCTION. 

New  works  of  principal  importance  under  special  appropriations 
completed  during  the  fiscal  year  are  as  follows:  New  caipenter  shop 
at  the  general  depot,  Tompkinsville,  N.  Y.  •  Charleston  depot,  Charles- 
ton, S.C;  Manistique  lights  and  fog  signal,  Michigan;  and  Cape  Saint 
Elias  light  and  fog  signal,  Alaska. 

Other  important  work  in  progress  at  the  close  of  the  fiscal  year  in- 
cludes: Dog  Island  Light,  Me.;  Woods  Hole  depot  improvements, 
Massachusetts;  aids  to  navigation  JHudson  River,  N.  Y.;  aids  to  navi- 

fation,  Delaware  River,  Pa.  and  Del.;  aids  to  navigatioUj  St.  Johns 
liver,  Fla.;  additional  lights,  Florida  Reefs,  Fla.;  hghtmg  Missis- 
sippi Kiver  below  New  Orleans,  La.;  repair  of  hurricane  damage. 
Gulf  of  Mexico;  Navassa  Island  light  station,  West  Indies;  and  aids 
to  navigation  at  Ashtabula,  Cleveland,  and  Lorain,  Ohio. 

The  most  important  item  of  construction  work  completed  during 
the  year  was  the  new  Cape  St.  Elias  light  station,  Alaska,  to  which 
reference  has  previously  been  made.  Tnis  light  is  of  300,000  candle- 
power  and  forms  the  landfall  for  vessels  bound  to  Prince  William 
Soimd  or  Cook  Inlet  from  either  the  Pacific  coast  of  the  United  States 
or  southeastern  Alaska. 

A  large  amount  of  construction  work  was  also  performed  in  the 
Gulf  of  Mexico  districts,  repairing  hurricane  damage.  Care  was 
taken  to  give  the  new  structures  mcreased  strength  and  rigidity, 
within  the  limits  of  available  fimds,  to  avoid  such  destructive  eflFects 
in  future  as  far  as  possible. 

A  standard  form  of  map  and  instructions  for  surveys  of  lighthouse 
reservations  was  prepared  and  issued  during  the  year,  to  insure 
future  uniformity  m  such  work. 

The  standard  plans  and  specifications  for  helical-bar  lanterns  were 
revised  during  the  year,  with  the  principal  object  of  affording  increased 
ventilation  wnere  oil-vapor  lamps  are  employed. 

A  general  inquiry  as  to  the  efficiency  of  all  unprotected  reinforced- 
concrete  structures  of  the  Service  located  upon  submarine  sites  was 
instituted  during  the  year,  with  the  object  of  studying  possible 
deterioration  of  such  structures  in  sea  water  and  the  best  means  of 
overcoming  any  difficulties  encoimtered. 

DfPROVEMBNT  OF  APPARATUS  AND  BQUIPMBNT. 

Floating  beacons,  designed  for  emergency  use  in  replacing  minor 
lights  in  mside  waters  carried  away  by  ice  or  damaged  by  collision, 
pending  the  reconstruction  of  the  permanent  light,  have  been  built 
and  tested  in  service  with  satisfactory  results. 

A  bell  float  for  use  in  very  shoal  water  has  also  been  designed  and 
tried  out.  It  is  reported  to  give  efficient  service,  the  befl  ringing 
almost  continuously,  even  in  calm  weather. 

Experiments  have  been  conducted  at  the  general  depot  with  a  view 
to  the  manitf acture  of  375-miUimeter  (about  15  inches)  pressed-glass 
buoy  lenses  for  use  in  place  of  the  present  expensive  cut-glass  lenses. 
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Practical  tests,  by  actual  visual  observation  and  by  the  photometer, 
indicate  that  almost  equal  efficiency  can  be  obtained  by  the  use  of 
pressed-glass  lenses,  at  a  cost  of  about  40  per  cent  of  the  former  cut- 
glass  lenses,  and  as  a  result  pressed-glass  lenses  have  been  adopted 
for  future  use  in  all  375-millimeter  lanterns. 

The  extension  of  incandescent  oil- vapor  lamps  to  fifth-order  lenses 
has  been  made  with  success.  It  was  previously  the  impression  that 
on  accoimt  of  the  small  size  of  the  fifth-order  lens  damage  to  the  prisms 
might  occur  from  the  intense  heat  of  the  oU-vapor  lamp,  but  it  was 
found  by  the  use  of  a  metal  deflector  in  the  upper  portion  of  the  lens 
the  prisms  were  protected  from  cracking,  without  material  loss  in  the 
resulting  efficiency  of  the  light.  A  six-months'  service  test  of  such 
an  instidlation  proved  satisfactory. 

A  committee  composed  of  representatives  of  the  Navy  Department 
and  Department  of  Commerce,  including  the  Lighthouse  Service,  has 
been  appointed  to  consider  and  report  on  the  further  use  of  radio 
apparatus  for  fo^-signal  purposes  and  to  coordinate  experimental 
work  along  the  hnes  now  in  progress,  and  various  tests  are  being 
made. 

Occulting  blinds  for  lights  have  been  designed  and  manufactured 
at  the  general  depot.  These  consist  of  a  frame  placed  in  front  of  the 
lens  Claying  vertical  shutters  that  may  be  rotated  by  connecting 
rods.  The  rods  are  actuated  through  links  connected  with  a  cam  on 
the  operating  clock,  and  the  mechanism  is  so  arranged  as  to  give  a 
practically  instantaneous  opening  and  closing  of  the  shutters.   . 

Kerosene  for  fuel,  replacing  coal,  was  in  use  in  the  galley  range 
aboard  several  vessels  with  good  results  and  has  been  found  more 
satisfactory  than  coal.  The  systems  installed  consisted  of  a  standard- 
type  outfit  as  used  for  oil-vapor  lamps,  with  a  starting  torch  and  the 
necessary  accessories,  includmg  also  specially  arrangM  fire  brick. 

A  new  type  of  post  lantern  with  an  automatically  occulting  light, 
desired  in  the  Bureau,  is  now  being  tested  and  gives  promise  of  lur- 
nishmg  an  improvement. 

The  continued  use  of  oil  engines  in  place  of  steam  for  power  and 
for  operating  fog  signals  has  demonstrated  the  greater  economy  and 
convenience  of  such  apparatus,  and  the  use  of  these  engines  is  being 
extended  as  boilers  now  in  service  become  unfit  for  further  use. 

A  thermostat  designed  to  warn  keepers  by  ringing  a  bell  when 
undue  fluctuations  occur  in  operating  oil-vapor  lamps  has  been 
developed  and  issued  to  a  number  of  stations,  where  it  has  been  found 
that  such  thermostats  are  of  benefit  to  the  proper  maintenance  of 
the  lights. 

In  the  case  of  a  new  fog-simal  installation  a  double-mouth  cast- 
iron  horn  was  used  in  place  of  the  usual  sheet-copper  horn,  effecting 
an  improvement,  as  it  directs  the  sound  equally  well,  is  more  durable 
than  tne  copper  horn,  and  greatly  reduces  tne  reflection  of  sound  on  the 
station  in  back  of  the  horn. 

A  new  type  of  gas  and  whistling  buoy,  of  practically  the  same  size 
as  the  type  L  now  in  use  but  with  the  addition  of  a  wnistle,  has  been 
d^gned  at  the  general  depot.  It  is  beUeved  this  will  give  a  buoy  of 
suitable  size  for  channel  work  and  other  locations  where  a  larger  type 
would  be  too  heavy. 
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The  work  of  standardization  has  been  extended  during  the  past 
year  as  heretofore,  and  in  many  cases  articles  and  parts  have  been  com- 
pletely standardized  and  are  now  interchangeable,  so  that  repair 
parts  may  be  kept  on  hand  for  issue  at  short  notice.  Work  has  also 
Deen  started  on  small  drawings  of  such  parts,  on  letter-size  sheets  so 
arranged  as  to  bind  in  book  form  for  distribution  to  the  district 
offices,  faciUtatin^  identification  and  reference. 

In  the  river  districts  service  tests  have  been  made  with  various 
tjrp^  of  lantern  brackets  for  lighted  bu6ys  and  also  with  various 
modifications  of  the  barrel  body  of  buoys  now  in  use.  It  was  pro- 
posed also  to  give  metal  buoys  a  trial,  but  the  scarcity  of  material 
and  prevailing  prices  will  make  these  prohibitive,  except  for  special 
tests,  for  the  present. 

PERSONNSL. 

The  following  table  gives  the  number  of  employees  (all  authorized 
positions,  including  some  vacancies)  of  the  Lighthouse  Service  at  the 
end  of  the  fiscal  year  and  a  comparison  of  the  totals  with  those  for 
the  previous  fiscal  year: 

Emplotess  in  the  Lighthouse  Sbryioe  on  June  30,  1917. 


Dlitilet. 


I 


I 


II 


Burata., 
Pint. 


Third 

Fourth 

Fifth 

Sixth. 

86V0Dth.... 

Kighth 

Ninth 

Tanth 

Btovcnth... 
Twelfth.... 
Thirteenth.. 
Fourteenth. 
Fifteenth... 


Seventeith. 
Bii^itoenth.. 
Nineteenth.. 


ToteI,1917.. 
Total,  1016.. 


Decrease.. 


114 
78 

180 
64 

173 
66 
41 

100 
34 
66 

168 

164 


82 
70 
111 
27 


2 
?23 
630 
372 
18 
117 

5 


70 
216 
270 

20 
267 
128 

31 
116 

24 

33 
110 

03 

17 


2 
178 
6 
6 
3 
4 
0 

n 

6 
16 
6 


20 
46 
121 
01 
26 


122 
123 


140 
147 


103 
60 


1,464 
1,473 


342 
241 


1,626 
1,624 


1,704 
1,602 


278 
270 


112 


200 
340 


213 
326 
840 
122 
GIO 
253 
104 
360 

03 
133 
324 
207 
343 
642 
306 
115 
365 
263 

70 


6,706 
6,701 


140 


ADMINISTRATION  MBTHODS  AND  BCONOBOES. 

A  fourth  annual  conference  of  Ughthouse  inspectors,  authorized  by 
the  Secretarv  of  Commerce,  was  neld  during  Januarv,  1917.  The 
program  followed  the  previous  general  lines,  and  the  results  are 
Delieved  beneficial  to  the  Service. 
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A  compilation  of  data  relating  to  coal  used  as  fuel  for  the  Service 
was  made,  indicating  the  constunption  for  the  fiscal  year  1916  to  be 
about  58,000  tons  ofbituminous  and  9,600  tons  of  anthracite  coal. 

A  compilation  of  data  relating  to  hoius  of  fo^  and  its  relative  preva^ 
lence  at  different  seasons  of  the  year  was  niade  from  information  on 
file,  based  on  the  re^ar  records  at  fog-signal  stations.  Records  of 
fog  have  been  kept  in  a  systematic  manner  since  1885  and  are  now 
sufficiently  complete  to  provide  material  for  study  of  this  matter 
from  both  meteorological  Knd  enpneerin^  standpoints. 

Careful  attention  was  given  durins  the  fiscal  year  both  by  the 
Department  and  the  Bureau  to  conations  affecting  pay  and  sub- 
sistence, particularly  on  board  vessels.  In  order  to  bring  about  as 
uniform  conditions  as  the  widely  different  character  of  the  work  of 
the  several  maritime  bureaus  and  the  Service  might  permit,  the 
Department  authorized  a  marine  board,  on  which  the  Lighthouse 
Service  is  represented,  to  consider  such  problems.  A  more  detailed 
statement  in  reference  to  this  question  appears  in  another  portion  of 
this  report. 

The  Lighthouse  Service  took  part  with  other  bureaus  of  the  Depart- 
ment at  the  Southern  Commercial  Congress  held  in  Norfolk,  Va., 
during  December,  1916;  and  a  small  exhibit  illustrating  various 
types  of  structures  and  apparatus  was  shown  at  the  annufJ  meeting 
of  the  Chamber  of  Commerce  of  the  United  States  held  in  Washing- 
ton, D.  C.,  during  January,  1917.  The  Service  was  also  awarded  a 
gold  medal  at  the  Panama-California  International  Exposition  held 
at  San  Diego,  Cal.,  during  1916. 

With  a  view  to  saving  tne  frequent  expense  of  obtaining  telegraphic 
authority,  the  Department  authorized  a  regulation  permitting  in- 
spectors to  assign  suitable  persons  to  duty,  under  civil-service  rules, 
in  cases  of  death,  sickness,  or  other  circumstances  Where  immediate 
fiUing  of  a  position  is  necessary  for  the  proper  safeguarding  of  life 
and  property,  with  the  understanding  that  the  circumstances  must 
be  promptly  reported  by  mail. 

In  order  to  reduce  paper  work  entailed  by  reports  of  officers  de- 
tailed from  one  vessel  to  another  for  short  periods  of  duty,  the  De- 
partment authorized  insi)ectors  to  make  such  details  for  one  month 
or  less  without  the  necessity  of  obtaining  prior  authority  or  reporting 
the  case  specially. 

Following  a  suggestion  of  the  Secretary  of  Commerce,  me&sures 
were  taken  to  urge  all  persons  on  lighthouse  reservations  to  cultivate 
as  much  land  as  possible  for  growing  foods. 

The  Secretary  also  suggested  a  canvass  be  made  throughout  the 
Service  relative  to  subscriptions  to  the  First  Liberty  Loan  Bonds 
authorized  during  the  year,  with  the  result  that  1, 066  persons  in 
the  Service  purchased  these  bonds  to  the  total  amount  of  $230,  750. 

The  compilation  of  a  corrected  list  of  Ughthouse  reservations,  men- 
tioned in  last  year's  report,  has  been  completed,  showing  a  total  of 
1,132  reservations  of  land  owned  by  the  Service,  amoimting  in  all 
to  about  134,000  acres. 

Systematic  inspections  of  the  various  lighthouse  districts  by  the 
general  inspector,  examiner,  and  other  officers  of  the  Bureau  were 
continued  as  in  former  years  with  satisfactory  results. 

The  standard  method  of  cost  keeping  was  continued  as  usual,  and 
a  general  summary  of  results  is  given  under  a  separate  head. 
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The  Department  gave  attention  during  the  year  to  various  sug- 
g^tions  offered  in  the  way  of  saving  of  paper  and  other  office  sup- 
pUes,  and,  as  a  result  of  these,  issued  supplemental  instructions  gov- 
erning such  matters,  which  have  resulted  in  substantial  economies. 
These  embraced  the  use  of  half -sheet  letter  heads,  Ughter  grades  of 
paper,  single-spacing  of  typewritten  letters,  use  of  spare  paper  for 
scratch  pads,  etc. 

The  Bureau  also  introduced  a  number  of  economies  in  printing, 
with  the  assistance  of  the  Division  of  PubUcations,  so  that  the 
expense  of  printing  for  the  Service  during  the  fiscal  year  was  reduced 
to  85  per  cent  of  the  allotment  made  for  the  purpose  by  the  Depart- 
ment. 

As. a  result  of  tests  made  at  the  general  depot  to  determine  the 
relative  value  of  turpentine  and  '*  petroleum  spuits"  in  varnishes,  it 
was  foimd  that  while  turpentine  was  slightly  superior  the  difference 
was  not  sufficient  to  warrant  the  large  excess  in  price,  at  the  present 
time,  and,  therefore,  instructions  were  issued  to  carry  petroleum 
spirits  in  stock  for  further  service  trial. 

A  special  form  of  pay  roll  to  be  used  in  connection  with  the  5  and  10 
per  cent  increase  in  compensation  authorized  by  Congress  for  persons 
receiving  $1,800  or  less  was  prepared  and  issued,  to  faciUtate  the 
handling  of  this  matter  by  district  offices. 

COST-KEEPING  SYSTEM  AND  RESULTS. 

A  standard  method  of  cost  keeping  has  been  continued  in  effect 
throughout  the  fiscal  j^ear,  and  reports  have  been  received  from  ail 
the  districts,  in  which  itemized  costs  of  each  office,  depot,  light  and 
fog-signal  station,  tender,  and  Ught  vessel  are  shown  separately. 
The  costs  of  minor  lights,  daymarks-,  and  Ughted  and  unlighted 
buoys  are  shown  in  groups  by  various  districts,  each  type  of  aid  to 
navigation  being  accounted  lor  separately.  In  all  cases  the  costs 
are  divided  into  main  headings — maintenance  and  betterments. 
The  cost  of  maintenance  includes  what  may  be  considered  fixed 
charges,  such  a9  salaries,  rations,  fuel,  and  general  expendable  sup- 
plies. The  item  of  betterments  includes  repairs,  improvements,  and 
new  construction,  and  is  further  subdivided  to  show  the  cost  of  labor 
and  materials  separately  for  each  principal  object. 

The  costs  are  based  on  the  actual  expenditures  during  the  fiscal 
year,  whether  of  money  or  auppUes.  They  are  checked  with  the 
money  accounts  by  taking  into  consideration  the  actual  cash  expendi- 
tures and  the  dinerence  in  the  value  of  suppUes  on  hand  at  the 
beginning  and  at  the  end  of  the  year.  The  information  from  this 
cost-keeping  system  is  useful  in  preparing  estimates,  planning  work, 
effecting  economies,  and  comparing  the  efficiency  of  different  dis- 
tricts, vessels,  light  stations,  apparatus,  methods,  etc. 

A  generaUzed  summary  of  costs  for  the  fiscal  year  ended  June  30, 
1917,  follows,  as  derived  from  this  cost-keeping  system.  Overhead 
charges,  offices,  depots,  and  tender  service  are  stated  as  separate 
features  in  this  summary  and  are  not  distributed  nor  included  in 
the  costs  of  aids  to  navigation.  Notwithstanding  the  most  careful 
and  pfunstaking  efforts  to  economize  in  every  direction,  the  recent 
extraordinary  ^vance  in  the  price  of  labor  and  materials  is  clearly 
shown  in  the  increased  costs  reported  for  practically  all  features. 
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KEPOKTS  OF  THE  DEPARTMENT  OF  COMMEBCS. 


Summary  of  Costs,  Lighthouse  Sbrvigb,  Fiscal  Year  Ended  June  30, 1917 — Con. 

AVERAQE  COSTS  OP  SELECTED  FEATURES. 


Aysrage  cost  of— 


Sala- 
rlM. 


Subsist- 


lUumi- 
nants. 


Fuel. 


Othw 
sup- 
plies. 


Ind- 
den- 
tels. 


Re- 
Total      pain 
mainte-andim- 
nanoe. 


Total. 


District  office,  ezdusive  of 
third 

District  depot,  exclusive  of 
third....!:. 

Large  tender,  Padlk} 

'       )  tender,  Atlsntie 


Exposed  light  vMsel 

Moderately  exposed    light 


Lake  light  vessel 

First-order  licht  stations 

with  powerftufoc  signals. . . 
Fir8t<<rder  light  staUons 

without  fbgsiknals 

FoorthKirder  light  stations 

with  powerful  fog  signal 

Fourth-order  light  ^aUons 

without  fog  si^iaL 

Lsns  lantern. ,^ 

Minor  light,  river  districts. .. . 
Minorlight,  other  districts. .. 
High^ressure  acetylene  lig^t 
H^ih^M-essure  acetylene  buoy 


$12,064 

7,372 
23,397 
19,501 
13,926 

8,224 

4,509 
3,818 

2,511 

1,802 

1,484 

686 
216 
84 
113 


16,341 
6,135 
4,278 
1,995 

1,290 
1,079 

.429 

319 

289 

180 
26 


••<••• 


196 

125 

78 

202 

147 

65 

35 
15 
.  2 
11 
26 
31 
32 


$13,935 
9,073 
4,715 
1,309 

366 
840 

463 

107 

307 

47 
8 


$1,847 

2,502 
3,386 
3,781 
2,472 


414 
377 

332 

180 

200 

76 
12 
4 
5 
5 
k45 
»26 


$62 

821 
208 
221 
115 
20 

7 
14 


$13,902 

10,786 
47,267 
38,800 
25,506 
12,492 

6,772 
5,702 

4,005 

2,638 

2,878 

vn 

281 
90 

130 
76 
76 
61 


$3,566 

3,629 
3,121 
6,848 
4,001 

1,168 
1,408 

1,128 

847 

678 

172 

•  47 
•  1 

•  20 
•  129 

•  44 

•  19 


$i8,foa 

14,863 
50,896 
41,021 
31,854 
16,4tt 

7,  MO 
7;  110 

5,138 

2,080 

8,061 

1,140 

828 

01 

IfiO 

206 

«120 
«80 


•  Figures  do  not  include  cost  of  establishment  of  new  aids. 

b  Figures  include  transpcrtatloa  charges  of  all  kinds,  such  as  freight  on  new  buoys,  ete. 

«  Figures  do  not  include  renewal  of  ai^>endages. 

APPRpPRUTIONS  AND  EXPENDITURES. 

The  appropriations  for  the  maintenance  of  the  lighthouse  Service 
for  the  fiscal  year  1918  were  $5,338,680,  being  $99,650  in  excess  of 
those  for  the  preceding  fiscal  year.  The  estimates  for  maintenance 
appropriations  for  1918  were  divided  into  one  appropriation  for  gen- 
eral expenses  of  supplies,  repairs,  etc.,  and  three  appropriations  for 
salaries,  with  an  alternative  providing  for  all  mamtenance  appro- 
priations in  a  single  item.  This  alternative  proposition  was  not 
authorized  by  Congress.  It  is  believed,  however,  tnat  with  this  form 
of  appropriation  a  more  economical  and  efficient  adniinistration  of 
the  Loghthouse  Service  could  be  eflfected,  and  in  the  estimates  for  the 
next  &c^  year  attention  has  been  drawn  to  the  fact  that  if  this  con- 
solidation is  authorized  a  reduction  of  $25,000  in  the  total  estimates 
may  be  safely  made.  The  appropriations  for  special  works  made  for 
the  fiscal  year  1918  amounted  to  $1,299,300.  An  appropriation  of 
$300,000  was  also  made  to  the  United  States  Coi^t  Uuard  for  im- 
proved telephone  coastal-communication  systems,  including  connec- 
tions to  light  stations,  which  will  be  of  benefit  to  this  Service. 

The  average  appropriations  for  special  works  for  the  10  preceding 
years,  1908  to  1917,  mdusive,  amounted  to  $817,404. 

The  detailed  estimates  for  the  fiscal  year  1919  are  given  on  page  722. 
The  total  amoimt  for  general  maintenance  is  $1,458,150  more  than  the 
appropriation  for  the  present  vear.  Particular  attention  i^ain  is 
invited  to  the  urgent  need  of  the  Lighthouse  Service  for  adcptipnal 
funds.  The  cost  of  all  materials  has  greatly  increased,  salaries  and 
wages  have  been  imifonoly  advanced,  and  m  order  that  the  Service 
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may  be  maintained  at  a  proper  standard  of  efficiency  a  corresponding 
increase  in  its  appropriations  is  necessary.  The  Bureau  desires  to  lay 
special  stress  on  this  matter,  and  imder  a  separate  heading  includes  a 
more  detailed  statement  with  reference  to  pay  on  vessels. 

The  estimate  for  the  Bureau  of  Lighthouses  in  Washington  is  the 
same  as  the  appropriation  for  the  preceding  ^ear.  Estimates  for  20 
special  works  have  been  submitted,  aggregating  $1,931,000,  consid- 
ering only  group  1,  of  which  items  amounting  to  $317,000  are  author- 
izeahj  law.  This  is  $651 ,700  more  than  the  appropriation  for  special 
works  for  the  preceding  year,  and  includes  a  number  of  important 
worfa  for  whicn  estimates  were  submitted  last  year,  but  which  were 
not  included  in  the  appropriations.  The  estimates  include  three  new 
lighthouse  tenders,  one  new  light  vessel,  two  new  lighthouse  depots, 
four  items  for  establishing  or  improving  aids  in  general  locahties, 
three  items  for  a  new  system  of  harbor  or  channellights  and  other 
aids,  two  items  for  improvements  of  light  or  fog-signal  stations,  four 
items  for  improvement  of  lighthouse  depots,  and  one  item  for  light- 
keepers'  dwellings. 

In  selecting  and  submitting  estimates  for  those  special  works  be- 
lieved to  be  most  important,  there  were  considered  estimates  sub- 
mitted by  officers  in  the  various  districts  and  others  for  new  light- 
house and  ship  construction  aggregating  about  $5,600,000.  Mknj 
items  not  included  in  the  estimates  for  this  year  are  thought  to  he 
meritorious,  and  the  more  important  of  them  are  included  in  group  2 
of  the  estimates  for  special  works,  submitted  for  consideration  as  the 
resources  of  the  Government  permit  them  to  be  taken  up.  Explana- 
tion of  the  necessity  for  each  of  the  items  of  special  worts  is  included 
with  the  estimates. 

The  tables  following  give  comparisons  of  appropriations  and  ex- 
penditures for  the  Lighthouse  Service,  beginning  with  the  fiscal  year 
1914  and  including  the  estimates  for  1919. 

Appropbiations,  Liohthouss  Service,  Fiscal  Ybarb  1914-1918,  with  Estimates 

POR  1919. 


(The  nltftoi  and  AlknraDOOT  of  oOoert  of  the  Am 

Iq  ' 

IT  oQ  duty  with  the  Li^thoiiae  Service  are  not  inchMled 
this  Uble.l 

Item. 

Appropriations. 

Esti- 

1914 

1915 

1916 

1917 

1918 

mates, 
1919. 

Salaries,  Bttreeii  of  LiffhthooMfl 

Salaries  of  keepers  of  Ikhthouses 

General  expenses,  Lighthouse  Service. 
Salaries,  li&thoase  vessels 

964,ftl0 
930,000 
3,750,000 
967,420 
360,000 

964,030 
940,000 
2,775,000 
997,000 
376,000 

964,030 

940,000 

2,775,000 

375,000 

164,090 

940,000 

2,790,000 

1,070,000 

376,000 

964,030 

940,000 

2,850,000 

1,104,660 

380,000 

167,080 
1,080,000 
3,008,800 
1,660,000 

391,000 

Ralarim'  1  .IrhthooiP^  »ArvlM .  r  r , , . 

6,071,930 

5,151,630 

5,164,030 

5,239,030 

6,338,680 

6,796,830 

Unexpended   balaneee   (obligations 
esthnated) 

50,734 

53,424 

47, 171 

67,877 

8Pr.aAI.  WORK8. 

New  light  and  fog-signal  stations 

Light  vfMMbi                        .-- ,- 

432,500 
135,000 

63,000 

198,000 

155,000 
280,000 
210,000 

100,000 
600,000 
76,000 
443,000 
653,000 

Lichthoose  tendelra 

250,000 

30,000 

Eeeners*  dwelllnss 

Tmnrnvwtnaint  o' aid** ..r....^........ 

22,000 
125,000 

50,000 
23,000 

736,000 
50,000 

613,300 
21,000 

Llmthonse  denots '  ' '... 

Total  for  SDedal  works ... 

733,600 

136,000 

250,000 

999,000 

1,279,300 

1,931,000 

Total  maintenance  and  special 
works 

6,794,630 

5,387,630 

5,414,030 

6,218,030 

6,617,960 

8,737,830 
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ExiPEMDrrURBS  FROM  APPBOPBIATIONS,  LlOHTHOITSS  SbBVICS,  FI8CAL  YsABS 

1913-1917. 
[Actual  fizp«odltiireB,  ngardkss  of  year  of  aiypropriaticn.] 


JCxpenditaret. 

1013 

1014 

1015 

1016 

1017 

Fw  iniilnt^«»!o#. . . 

•5,037,778 
401.627 

»'S^'S 

05,111,121 
500,516 

$5,003,706.25 
748,833.50 

05,230,473.07 

For  spmda]  works » „ ^ . 

'651)206.09 

Total 

6,409,406 

5,704,047 

5,611,637 

5,751,530.76 

5,871,773.05 

DEPOTS. 

The  Lighthouse  Service  maintains  42  depots  in  the  various  districts 
for  the  storage  and  distribution  of  supphes  and  for  other  purposes. 
While  these  depots  are  not  in  themselves  aids  to  navigation,  they  bear 
such  a  direct  and  important  relation  to  the  efficient  maintenance  of 
the  latter  that  it  is  essential  to  provide  them  with  adequate  facilities. 
A  number  of  items  for  depots  are  submitted  in  the  estimates^  some 
of  which  are  repeated  from  previous  annual  reports,  and  three  of  which 
are  authorized  b]^  law,  though  no  appropriation  has  yet  been  made. 
Particular  attention  is  invited  to  these  cases,  as  follows: 

In  the  second  district  the  present  depot  at  Lovells  Island,  Boston 
Harbor,  is  for  a  number  of  reasons  unsatisfactory,  and  Congress  has 
authorized  the  transfer  for  this  purpose  of  the  old  marine-hospital 
site  at  Chelsea,  Boston.  This  property  was  formerly  imder  lease  to 
private  parties,  but  has  been  acquiml  by  the  Lighthouse  Service,  in  an 
unimproved  condition.  A  dock  and  storehouse  are  urgently  needed. 
The  act  of  August  28,  1916,  authorized  this  work  at  a  cost  not  to 
exceed  $85,000,  but  no  appropriation  of  funds  was  made. 

In  the  eleventh  distnct  estimates  are  submittkl  for  repairs  and 
improvements  at  the  depot  at  Detroit,  Mich.  This  work  was  also 
authorized  by  the  act  of  August  28.  1916,  but  funds  have  not  yet 
been  appropnated.    The  authorized  limit  of  cost  is  $53,000. 

In  the  nineteenth  district  the  headquarters  of  the  Lighthouse 
Service  are  at  Honolulu,  and  storage  facilities  are  either  rented  or 
granted  by  the  courtesy  of  other  branches  of  the  Government.  The 
establishment  of  a  permanent  depot  in  this  district  would  facilitate 
the  work  of  the  Service,  and  estimates  are  submitted  for  that  purpose. 
The  act  of  August  28,  1916.  authorized  the  estabUshment  of  a  tem- 
porary depot  on  leased  land  at  a  cost  not  to  exceed  $5,000  and  also 
authorizea  the  construction  of  a  permanent  depot  at  a  limit  of  $90,000, 
but  no  fimds  were  appropriated  for  either  object. 

The  act  of  July  1,  1916,  contained  an  appropriation  of  $50,000  for 
improvements  at  Woods  Hole  Lighthouse  Depot,  Mass.  These  funds 
have  been  used  for  dredging  the  channel  and  basin  aroimd  the  wharf 
and  also  for  Uie  erection  of  a  brick  storehouse,  to  replace  the  present 
timber  structure,  now  neanng  completion.  The  depot  is  well  located 
for  the  work  of  the  Service  in  the  vicinity,  and  on  completion  of  the 
proposed  improvements  will  be  very  usenu. 

The  new  carpenter  shop  at  the  general  lighthouse  depot,  Tomp- 
kinsville,  N.  Y.,  built  under  an  appropriation  of  $23,000  made  by 
the  act  of  August  1, 1914,  is  now  completed  and  is  of  benefit  in  avoid- 
ing the  fire  hazard  of  the  old  frame  Duilding  formerly  used  for  that 
purpose,  as  well  as  providing  a  modem,  well-lighted  shop  for  all 
kinds  of  special  woodwork  used  by  the  Service. 
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The  act  of  June  12, 1917,  appropriated  $21,000  for  improvements  of 
the  offices  and  laboratory  at  the  general  d.epot.  Plans  and  speci- 
fications for  this  work  are  now  being  prepared. 

In  the  following  districts  provisions  snould  be  made  for  improved 
depot  facilities: 

An  estimate  is  submitted  for  enlai^ng  the  machine  shop  at  the 
general  lighthouse  depot  at  Tompkmsville.  N.  Y.  The  present 
machine  snop  is  so  constructed  as  to  be  unaaaptable  for  the  work  it 
is  now  caUea  upon  to  do,  and  it  must  be  extended  to  be  efficient  for 
the  great  varietv  of  work  at  this  depot. 

An  estimate  for  a  dry  dock  at  the  general  depot  is  also  submitted. 
The  congested  conditions  prevailing  at  private  shipyards  and  navv 
yards  m^e  it  impossible  to  attend  to  the  docking  of  lighthouse  vessel 
at  t^e  proper  intervals.  Such  a  dock  also  would  be  of  ^at  value  to 
other  maritime  services  of  the  Department,  and  it  is  believed  that 
considerable  economy  would  thus  result  to  the  Grovemment  as  a 
whole.  An  estimate  for  improvement  of  the  wharves  at  the  general 
depot  is  also  submitted  for  the  same  reasons  as  stated  above. 

In  the  fifth  district  the  present  principal  depot  at  Portsmouth,  Va., 
iQ  inadeG[uate  both  in  area  and  in  water  front,  considering  the  size 
of  the  district  and  the  number  of  lighthouse  vessels  to  be  accommo- 
dated. Estimate  is  submitted  for  enlarging  this  depot  or  estab- 
lishing a  new  one. 

The  new  li^thouse  depot  at  Charleston,  S.  C,  for  which  an  appro- 
priation was  made  by  the  act  of  October  22,  1913,  has  been  com- 
pleted so  far  as  funds  permitted  and  was  occupied  regularly  for  the 
first  time  on  August  1,  1916.  The  old  dock  at  Castle  Pinckney  was 
returned  to  tJie  War  Department  January  8,  1917,  after  occupancy 
by  the  Lighthouse  Service  for  nearly  39  years.  Further  improve- 
ments at  Charleston  Depot  are  needed,  for  which  an  estimate  is 
submitted  in  group  2,  for  consideration  when  resources  permit. 

In  the  seventh  oistrict  at  Key  West,  Fla.,  the  present  depot  prop- 
erty is  on  the  grounds  of  the  naval  station  and  is  surrounded  by  coal 
piers.  TTie  location  is  objectionable  from  the  standpoint  of  caring 
for  lighthouse  supplies  in  a  proper  manner  as  well  as  interfering 
with  flie  normal  growth  of  the  naval  station.  An  estimate  for  a  new 
depot,  to  relieve  this  situation,  is  submitted  also  in  group  2. 

The  need  for  a  depot  at  New  Orleans,  La.,  in  the  eighth  district, 
has  long  been  felt,  and  much  unnecessary  storage  and  Ughtera^e 
expense  has  been  incurred  on  this  accoimt.  An  estimate  for  tms 
purpose  also  is  included  in  group  2. 

Tne  present  depot  at  Milwaukee,  Wis.,  is  practicaDy  surrounded 
by  coal  yards,  and  the  coal  dust  is  objectionable.  Consideration  is 
being  given  to  obtaining  a  more  suitable  site. 

In  the  sixteenth  district,  which  in  1910  was  organized  as  a  separate 
lighthouse  district,  no  permanent  arrangement  has  yet  been  made 
for  a  depot,  but  temporary  space  is  being  rented  at  Ketchikan.  A 
project  nas  been  suomitted  for  consideration  by  Congress,  as  re- 
sources permit,  for  the  purchase  of  a  site  and  the  necessary  equip- 
ment for  a  lighthouse  depot  in  Alaska. 

In  the  eignteentib  district  figures  are  submitted,  for  consideration 
as  resources  permit,  for  repairs  and  improvements  to  the  Goat  Island 
Depot,  Cal. 
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LIGHTHOUSB  TENDERS. 

The  tenders  of  the  Service  have  been  employed  to  good  advantage 
during  the  year.  The  50  vessels  which  have  be^i  in  commission 
have  steamed  a  total  of  about  464,000  nautical  miles  in  their  work  of 
supplying  light  stations,  maintaining  the  buoyage  system,  transport- 
ing construction  materials,  and  carrying  the  officers  and  employees 
of  the  Service  to  their  stations  or  on  inspection  duty. 

Contract  was  awarded  May  4,  1915,  for  the  construction  of  the 
first-class  seagoing  lighthouse  tender  Cedar,  for  service  in  Alaska. 
The  vessel  was  launched  December  27,  1916;  the  official  trials  were 
satisfactorily  completed  June  12  and  13,  1917;  the  vessel  was  con- 
ditionally accepted  Jime  30,  1917,  and  proceeded  from  Long  Beach, 
Cal.,  to  station  at  Ketchikan,  Alaska,  on  July  11,  1917.  Stops  were 
made  at  San  Francisco  and  Seattle  for  minor  fitments  and  receiving 
cargo  for  Ughthouse  work  and  other  Grovemment  s^*vices,  and  Uie 
vessel  alrived  at  Ketchikan  August  18,  1917. 

A  contract  was  awarded  for  the  shallow-draft  tender  PalmeUo  oh 
September  27,  1916,  for  service  in  the  inland  waterways  of  the  sixth 
lignthouse  district.  The  vessel  was  launched  June  30,  1916,  and 
completed  March  19,  1917,  being  inmiediatdy  assigned  to  duty  in 
the  district. 

An  appropriation  of  $20,000  was  made  by  the  act  of  July  1,  1916, 
for  a  Ught-draft  tender  and  bar^e  for  use  m  establishing  and  main- 
taining aids  alon^  the  intercoastcd  waterways  of  Texas  and  Louisiana. 
Proposals  have  been  twice  advertised  for  this  equipment  widiout 
resiuts.  Therefore  it  has  been  necessary  to  defer  action  until  con- 
ditions become  more  favorable. 

With  the  increase  in  the  number  of  aids  to  navigation  and  the 
deterioration  of  older  vessels,  it  will  be  necessary  to  construct  on  an 
average  one  or  two  new  tenders  each  year.  The  act  of  June  12,  1917, 
appropriated  $150,000  to  replace  the  tender  Gardenia,  which  has  been 
surveyed  and  laid  up  as  bemg  of  no  further  use  to  the  Service.  The 
same  act  appropriated  $60,000  for  furnishing  seagoing  tenders  with 
radio  equipment.     Work  on  these  objects  is  now  progressing. 

Estimates  have  been  submitted  for  three  new  lighthouse  tenders  to 
replace  the  present  tenders  John  Rodgers,  Jessamine,  and  HoUy,  or 
for  general  service,  as  may  be  foimd  most  desirable,  at  a  cost  of 
$200,000  each.  The  vesseb  mentioned  are  all  old,  unseaworthy,  side- 
wheel  steamers,  which  should  be  laid  up  as  soon  as  arrangement  can 
be  made. 

The  acquisition  of  the  tender  Dandelion,  which  went  into  commis- 
sion April  7,  1917,  for  use  on  the  upper  Mississippi  River,  with  the 
publication  of  soimdings,  channel  reports,  and  other  bulletins  of 
mterest  to  rivermen,  has  effected  a  decided  improvement  and  has 
proven  satisfactory  to  commercial  fines  operating  on  the  river. 

Copies  of  the  Department's  pamphlet  entitled  *' Advisory  Confer- 
ence on  the  Subject  of  Making  Passenger  Vessels  More  Secure  from 
Destruction  by  Fire*'  were  distributed  to  the  district  officers  and  to 
each  vessel  in  the  Service. 

Special  instructions  were  issued  relative  to  inspections  of  hcHstin^ 

Sear  on  Ughthouse  tenders,  including  all  parts  thereof,  with  a  view  <» 
etecting  any  defect  impairing  then*  safety  for  handling  cargo  and 
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buoys,  taking  into  consideration  the  increased  sizes  and  weights  now 
used. 

A  standard  pjlan  of  draft  marks  for  lighthouse  vessels  was  prepared 
and  issued  during  the  year,  with  instructions  for  checking  the  draft 
marks  already  in  place,  and  a  standard  report  form  covering  the 
information  desirea  at  the  periodical  dockings  of  vessels  was  also 
distributed  to  the  district  officers. 

The  following  tenders  have  either  been  extensively  overhauled  or 
such  work  has  oeen  started  during  the  fiscal  year  1917:  Lilac,  Ma- 
dronOj  Maple,  Larkspur,  and  Ivy, 

In  the  repair  of  vessels  particular  attention  has  been  given  to 
improvements  which  increase  the  comfort  of  the  crew,  and  altera- 
tions with  this  end  in  view  have  been  made  on  several  tenders  during 
the  fiscal  year. 

It  is  probable  that  during  the  current  year  extensive  overhaul  will 
be  completed  or  undertaken  on  the  following  tenders:  Mayflower, 
HoUy,  iris.  Azalea,  Mangrove,  Crocus,  Marigold,  Amaranth,  Oleander, 
Pansy,  Arbutus,  Sumac,  and  Mistletoe. 

The  following  was  the  number  of  tenders  of  the  Lighthouse  Service 
on  June  30  of  the  years  specified,  omitting  vessels  not  having  regular 
crews  and  those  less  than  50  feet  in  length:  1910,  51 ;  1911,  46;  1912, 
45;  1913,  44-  1914,  45;  1915,  46;  1916,  47;  1917,  51.  On  June  30, 
1917,  the  following  was  the  status  of  the  tenders:  In  actual  service, 
50;  indefinitely  laid  up,  1;  undergoing  repairs,  0. 

LIGHT  VESSELS. 

The  Lighthouse  Service  maintains  light  vessels  on  53  stations  and 
has  for  this  purpose  68  light  vessels,  of  which  15  are  reUef  vessels. 
Some  of  these  vesseb  are  old,  13  having  been  built  over  50  years  ago; 
one  is  68  years  old.  Some  of  the  older  vessels  are  in  a  condition 
which  does  not  warrant  extensive  repairs. 

Contracts  were  awarded  for  the  construction  of  second-class  light 
vessels  No,  101  and  No,  102  on  March  6, 1915.  No,  102  was  launched 
November  27,  1915,  accepted  January  3,  1917,  and  was  placed  on 
station  at  Southwest  Pass,  entrance  to  Mississippi  River,  La.,  Feb- 
ruary 24,  1917.  No,  101  was  launched  January  12,  1916,  accepted 
September  27,  1916,  and  was  placed  on  station  off  Cape  Ch^arles,  Va., 
October  4,  1916. 

Plans  and  specifications  have  been  co^ipleted  and  bids  invited  for 
construction  oi  the  new  third-class  Ught  vessel  No,  99,  and  a  contract 
for  construction  was  awarded  June  29,  1916.  Favorable  progress 
was  made  by  the  builders  up  to  July  10,  1917,  when  a  fire  of  unknown 
origin  destroyed  the  building  ways  and  adjacent  buildings  at  the 
shipyard,  damaging  the  vessel  beyond  repair.  The  matter  of  rebuild- 
ing was  at  once  taken  up  with  the  contractors,  but  the  approximate 
time  of  completion  can  not  be  determined  at  present. 

The  balance  of  the  appropriation  remaining  for  light  vessel  No,  100 
is  insufficient  for  the  construction  of  the  vessel,  due  to  the  high  cost 
of  materials,  and  consideration  of  the  matter,  therefore,  has  been 
deferred  for  the  present. 

The  act  of  June  12,  1917,  appropriated  $130,000  for  a  light  vessel 
off  Cape  Charles  or  for  general  service  and  $150,000  for  light  vessels 
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on  the  Great  Lakes,  where  they  are  much  needed  to  replace  old  vesseb 
that  should  be  withdrawn  from  duty.  Work  on  the  plans  for  these 
vessels  was  progressm^  at  the  close  of  the  year. 

An  estimate  is  submitted  for  a  new  li^ht  vessel  for  the  Gulf  coast  or 
forgeneral  service,  which  is  greatlv  needed. 

Tlie  work  of  reconstructing  light  vessel  No.  82^  referred  to  in  pre- 
vious annual  reports,  was  completed  in  time  for  the  vessel  to  go  on 
station  as  a  relief  vessel  for  the  Great  Lakes  during  the  fall  of  1916, 
and  has  since  been  engaged  in  that  work. 

Careful  attention  has  been  paid  in  designing  and  remodeling  li^t 
vessels  to  making  all  parts  of  such  vessels  accessible  for  cleaning  and 
painting  and  to  improvements  for  the  comfort  of  the  crew. 

The  allowing  lignt  vessels  have  either  been  extensively  overhauled 
or  such  work  has  been  started  during  the  last  fiscal  year:  No.  S9, 
No.  49 y  No.  52,  No.  66,  No.  60,  No.  66,  No.  67,  No.  69,  No.  70,  No.  71, 
No.  84,  and  No.  88. 

It  is  probable  that  during  the  current  fiscal  year  extensive  oveihaul 
will  be  completed  or  imdertaken  on  tiie  foUowmg  light  vessels:  No.  2, 
No.  4,  No.  11,  No.  16.  No.  4h  No.  42,  No.  4S,  No.  51,  No.  65,  No.  68, 
No.  72,  No.  80,  and  No.  97. 

The  following  was  the  total  number  of  light  vessels  and  stations  on 
June  30  of  the  years  named: 
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Light 
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54 
51 
51 
58 
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66 
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66 
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58 
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1915 

68 

igi2 

1916 

6S 

1913 

1917 

58 

Of  the  present  light  vessels  38  have  self-propelling  machinery  and 
28  are  provided  only  with  sail  power.  Two  nave  no  means  of  propul- 
sion. 

On  June  30,  1917,  the  following  was  the  status  of  the  light  vesseb: 
Regular  vessels  on  station,  49;  relief  vessels  on  station,  4;  relief  ves- 
sels at  depots,  7;  regular  vessels  under  repair,  4;  relief  vessels  under 
repair,  4;  relief  vessels  laid  up,  0. 

SALARIES  AND  WAOBS  ON  UGHTHOUSB  VESSELS. 

The  greatest  difficulty  encoimtered  in  the  efficient  maintenance  of 
the  Service  during  the  past  two  years  has  been  the  Question  of  pay  on 
lighthouse  tenders  ana  light  vessels.  As  is  w^  Known,  abnormal 
shipping  conditions  have  been  created  bv  the  European  war,  and 
former  standard  rates  of  pay  on  vessels  nave  been  completely  dis- 
carded. For  example,  the  present  monthly  pay  of  seamen  in  the 
Atlantic  coast  merchant  marme  (coastwise  service)  is  exactly  double 
the  former  standard  wages,  and  proportional  increases  have  been 
made  in  all  other  grades,  including  officers  as  well  as  crews.  It  is, 
therefore,  quite  apparent  that  the  li^thouse  S^rice  can  not  cope 
with  sucn  conditions  by '  "*        ^     ^  -^      i       i        * 


inadequate  pay  scaks. 
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The  following  table  gives  figures  relating  to  the  number  of  changes 
made  in  crews  of  li^thouse  vessels  during  the  fiscal  year  1917: 


Podtion. 

■    - 
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4.1 
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Stewards 

85 
114 
83 

60 
835 
405 

1.7 

Machinists 

Cooks 

2.8 

fff^anwn 

Total 

4.9 

Firemen,  first  class 

Firemen,  second  class 

1,375 

4,990 

8.0 

The  changes  in  senior  officers  have  not  been  many,  but  those  in 
junior  positions,  such  as  second  officers  and  second  assistant  engineers 
of  lii^hthouse  tenders  and  mates  and  assistant  engineers  of  light 
vessds,  have  been  discouragingly  numerous.  For  example,  81 
persons  filled  33  positions  of  junior  deck  officers,  and  76  persons  filled 
33  positions  of  junior  engineer  officers,  with  corresponding  ratios  of 
men  per  position  during  the  single  fiscal  year  1917  of  2.5  and  2.3, 
respectively. 

This  condition  is  of  serious  importance  to  the  future  well-bein^ 
of  the  Service,  as  in  the  ordinary  course  of  events  these  men  woula 
eventually  be  promoted  to  more  responsibile  places,  after  the  neces- 
sary experience  in  the  manifold  duties  of  the  Service  had  been 
acquirea. 

Many  deplorable  situations  have  arisen  in  the  past  few  vears  on 
account  of  insufficient  pay — ^vessels  have  been  tied  up  with  urgent 
work  remaining  undone,  or  have  gone  to  sea  imdermanned  or  p^artiallv 
manned  by  incompetent  and  unfit  persons  at  serious  risk  to  both 
life  and  property.  Indeed,  were  it  not  for  the  commendable  loyalty 
and  fidelity  to  the  Service  displayed  by  the  senior  officers  of  these 
vessels,  who  have  almost  uniformly  remained  at  their  posts  despite 
these  oiscouraffing  circumstances,  it  is  doubtful  if  the  work  accom- 
plished could  have  been  performed  without  some  disaster  to  vessels 
of  this  Service  or  to  merchant  vessels  by  reason  of  lighthouse  work 
being  omitted  or  improperly  executed.  As  it  is,  the  annual  rehef 
of  buoys,  a  most  important  obli^tion  of  the  Service,  strictly  required 
by  its  relations,  nas  been  faUing  behind,  and  tms  conoition  wiU 
speedily  become  acute  and  dangerous  if  not  remedied  at  an  early 
date.  For  example,  in  the  calendar  year  1915  it  was  not  possible 
to  relieve  148  buoys;  in  1916  the  corresponding  figure  was  336;  and 
in  1917  the  number  wiU  probably  be  much  larger. 

The  inconvenience  in  op'erating  with  insufficient  crews  and  con- 
stantly changing  personnel  to  whom  the  duties  were  new  has  been 
very  considerable  and  embarrassing  to  the  Service,  causing  a  serious 
handicap  to  efficient  work,  due  to  constantly  breaking  in  green  men 
of  the  low  grade  obtainable  for  the  wages  paid.  By  various  make- 
shifts the  vessels  have  been  kept  in  commission  except  for  relatively 
short  periods  and  have  performed  such  work  as  possible  with  the 
number  and  character  of  men  obtainable.  It  is  estimated  that  the 
loss  of  time  due  to  delav  in  obtaining  men  and  doing  t^e  work  with 
short  crews  has  caused  a  decrease  in  efficiency  as  to  amount  of 
work  done  of  at  least  20  per  cent  during  the  past  year,  not  taking  into 
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consideration  the  loss  due  to  the  inferior  condition  in  which  vessels 
are  maintained  or  the  hazard  of  attempting  to  proceed  with  dangerous 
duties  with  a  short-handed  and  inefficient  force.  As  the  total  annual 
operating  expense  of  lighthouse  vessels  is  about  $1,750,000,  the 
du^ct  financial  loss  may  be  set  at  about  $350,000  during  the  fiscal 
vear  1917.  A  most  disturbing  aspect  as  to  the  future  is  disclosed 
by  recent  inspections  of  vessels,  which  clearly  indicate  that  a  genei^ 
deterioration  in  upkeep  has  been  suffered  during  the  past  two  years 
from  this  cause.  There  is  no  doubt  that  the  employment  of  incom- 
petent crews  has  caused  a  large  loss  to  the  Government,  due  wholly 
to  the  lower  wages  paid  on  lighthouse  vessels  as  compared  with  the 
merchant  marine. 

The  Department  has  been  fully  aware  of  these  conditions,  which 
are  by  no  means  confined  to  this  Service,  and  which  have  been  en- 
countered with  equal  force  by  other  maritime  services  of  the  Govern- 
ment, and  the  Secretary  has  given  the  matter  his  close  personal 
attention,  by  the  appointment  of  a  departmental  marine  board  to 
consider  such  problems  and  in  urging  the  necessity  for  greater 
appropriations.  The  5  and  10  per  cent  increase  authorized  by 
Congress  has,  of  course,  been  of  benefit,  but  is  quite  insufficient  to 
estaolish  pay  scales  th^t  will  obtain  the  proper  class  of  seafaring 
men. 

In  developing  the  detailed  estimates  submitted,  the  figures  have 
been  based  on  an  agreement  that  was  the  result  of  negotiations 
between  the  Department  of  Labor,  the  Department  of  Commerce, 
the  Shipping  Board,  and  representatives  of  both  emplojrees  and 
employers,  which  fixed  a  wage  scale  to  remain  in  force  until  a  year 
after  the  war  ends.  The  details  of  this  agjreement  were  published 
in  the  Official  Bulletin  issued  by  the  Committee  on  Public  Informa- 
tion on  August  11,  1917,  and  have  been  appUed  to  the  Lighthouse 
Service  by  the  authority  of  the  Secretary  of  Commerce.  It  is, 
therefore,  earnestly  recommended  that  the  estimate  as  submitted  be 
enacted  into  law,  in  order  that  the  work  of  the  Service  may  be 
properly  carried  out. 

COOPERATION. 

In  accordance  with  the  established  custom  of  the  Service,  every 
effort  has  been  continued  to  consult  the  needs  of  maritime  interests 
and  to  cooperate  effectively  with  other  branches  of  the  Government 
in  matters  relating  to  the  work  of  the  Li^thouse  Service. 

During  the  past  year  the  most  important  work  of  this  character 
has  been  the  cooperation  of  the  Lightnouse  Service  with  the  military 
branches  of  the  Government  on  account  of  war  conditions.  The 
naval  appropriation  act  of  August  29,  1916,  authorized  the  President, 
whenever  in  his  judgment  a  sufficient  national  emergency  exists,  to 
transfer  to  the  service  and  lurisdiction  of  the  Navy  Department  or 
of  the  War  Department  sucn  vessels,  equipment,  stations,  and  per- 
sonnel of  the  Lighthouse  Service  as  he  mav  deem  to  the  best  interest 
of  the  country,  and  also  provided  that  tne  Secretary  of  the  Navv, 
the  Secretary  of  War,  ana  the  Secretary  of  Conmierce  shall  jointly 
prescribe  regulations  governing  this  condition.  These  regulations 
were  issued  April  11,  1917,  and  on  the  same  date  the  President 
signed  an  Executive  order  transferring  30  lighthouse  tenders  to  the 
War  Department  and  15  lighthouse  tenders,  4  li^t  vessels,  and  21 
light  stations  to  the  Navy  Department.    By  July  1,  1917,  all  tendeis 
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transferred  to  the  War  Department  had  been  turned  over  to  the  Navy, 
which  condition  still  obtains  at  the  time  of  this  report. 

The  Bureau  has  continued  to  cooperate  with  the  Steamboat- 
Inspection  Service  in  detailing  employees  for  the  purpose  of  making 
stability  tests  of  a  number  of  merchant  vessels  under  examination 
by  that  Service,  and  has  also  designated,  by  authority  of  the  Secre- 
tary of  Commerce,  deck  officers  of  lighthouse  tenders  to  assist  in  the 
examination  under  the  Steamboat-fiispection  Service  of  applicants 
for  certificates  as  lifeboat  men  required  by  the  recent  seaman's  act. 

Cooperation  was  also  rendered  to  the  Bureau  of  Fisheries  in  in- 
spections and  supervision  of  repairs  to  vessels  belonging  to  that  service 
under  direction  of  its  representatives;  and  arrangements  were  also 
made,  at  the  reauest  of  tne  Bureau  of  Fisheries,  for  catching  diarks 
from  light  vessels  on  the  South  Atlantic  and  Gulf  coasts,  the  skins 
to  be  used  in  experimental  tanning  work  conducted  by  that  bureau. 

Arrangements  were  also  made  with  the  Weather  Bureau,  Depart- 
ment of  .Agriculture,  to  furnish  that  service  certain  meteorological 
observations  made  on  selected  light  vessels  and  li^bt  stations.  In 
the  case  of  light  vessels  equipped  with  radio,  these  observing  stations 
are  particularly  valuable,  not  onlj  in  obtaining  forecast  data  for  use 
of  the  Weather  Bureau  but  also  m  distributing  such  forecasts  to  in- 
coming and  outgoing  merchant  ships. 

The  Forest  Service,  Department  of  Agriculture,  continued  to  render 
valuable  assistance  to  the  Lighthouse  Service  in  the  matter  of 
examinations  and  reports  relatmg  to  timber  on  various  lighthouse 
reservations,  under  authority  of  the  act  of  March  3,  1916. 

Measures  were  taken  to  furnish  the  Coast  and  Geodetic  Survey 
with  copies  of  monthly  records  showing  the  hours  of  operation  of 
various  important  fog-signal  stations.  Further  assistance  was  ren- 
dered the  survey  by  the  placing  of  special  buoys  for  use  in  oflfshore 
surveying  operations  ana  by  the  detail  of  a  technical  employee  on 
the  trial  board  of  a  new  steamer  for  that  service. 

The  Navy  Department,  bv  letter  of  January  25,  1917,  authorized 
the  commandants  of  a  nmnber  of  navy  yards  and  stations  to  issue, 
upon  request  of  conmianding  officers  of  vessels  of  the  Lighthouse 
Service,  such  articles  of  provisions  as  might  be  spared  without 
detriment  to  the  naval  service,  payment  to  oe  made  by  transfer  of 
funds  to  the  proper  appropriations. 

Arrangements  were  made  with  the  office  of  the  Chief  of  Engineers, 
War  Department,  relative  to  the  display  of  lights  and  signals  by 

Eersons  or  corporations  obtaining  permits  from  that  department  for 
uilding  structures  or  work  in  navigable  waters,  and  also  on  the  sub- 
ject of  chaises  made  by  the  Lighthouse  Service  for  expenses  incurred 
m  the  marking  of  wrecks  or  other  menaces  to  navigation. 

The  Pubhc  Health  Service  rendered  valuable  assistance  in  the 
matter  of  sanitarv  advice,  inspections,  and  fumigations  at  various 
stations  and  vessels  of  the  iiightnouse  Service,  and  dso  in  the  prepara- 
tion of  r^ulations  governing  the  physical  examination  of  keepers 
provided  for  in  the  act  of  August  28,  1916,  which  authorized  free 
medical  relief  to  that  class  of  employees. 

The  Bureau  of  Mines  continued  to  assist  the  Lighthouse  Service 
in  making  analyses  of  coal,  and  detailed  information  was  furnished 
that  bureau,  at  its  request,  in  reference  to  coal  purchased  by  the 
Lighthouse  Service  on  xjontracts  providing  for  analysis. 
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SAVINO  OP  LIFE  AND  PROPERTY. 

During  the  fiscal  year  1917  services  in  saving  of  life  and  property 
were  rendered  and  acts  of  heroism  performed  by  emploj^ees  of  thje 
Lighthouse  Service  on  vessels  or  at  stations  on  160  occasions,  a  list 
of  which  is  given  on  page  708. 

In  each  of  these  cases  a  conoimendatory  letter  was  issued  by  the 
Secretary,  and  in  the  case  of  the  work  of  the  lighthouse  tender 
Cypress,  Capt.  John  P.  Johnson  commanding,  during  the  hurricane 
in  the  vicinity  of  Charleston.  S.  C,  July  13-15,  1916,  a  letter  of  com- 
mendation was  also  issued  oy  the  Navy  Department.  During  this 
storm  the  services  performed  by  the  Cypress  included  the  rescue  of 
97  marooned  persons  from  a  low  island,  the  placing  of  two  disabled 
lighthouse  vessels  in  a  safe  anchorage,  and  the  rescue  of  the  master 
and  21  men  from  the  wrecked  naval  collier  Hector,  oflf  Cape  Romain, 
under  most  difficult  circmnstances. 

REPORT  OF  OPEN-MARKET  PURCHASES. 

In  compUarice  with  the  act  of  June  17,  1910,  there  is  submitted 
separately  as  a  part  of  this  report  a  list  of  purchases  of  materials 
and  suppli^  for  the  Lighthouse  Service  made  without  obtaining  bids 
under  public  advertisement,  with  the  reasons  for  so  piu*chasing. 

LEGISLATION  ENACTED  AFFECTINO  THE  UOHTHOUSE  SERVICE. 

The  following  is  a  simmiary  of  special  legislation  affecting  the 
lighthouse  Service  enacted  at  the  first  and  second  sessions  of  the 
Sixty-fourth  Congress  and  the  first  session  of  the  Sixty-fifth  Congress 
during  the  fiscal  year  1917. 

The  deficiency  act  approved  September  8,  1916,  appropriated 
$125,000  for  repairing  hurricane  damage  on  the  Gidf  coast  caused  by 
the  storm  of  July  5-6,  1916. 

The  deficiency  act  approved  April  17,  1917,  appropriated  $56.88 
for  adjudicated  claims  for  damages  for  which  vessels  of  the  Light- 
house Service  were  foimd  responsible. 

The  sundry  civil  act  approved  June  12,  1917,  made  the  following 
appropriations:  Lighthouse  tender,  third  district  or  general  service, 
$150,000;  Cape  Charles,  Va.,  light  vessel,  $130, 000;  hght  vessels  for 
the  Great  Lakes,  $150, 000;  aids  to  navigation,  rearl  Harbor,  Hawaii, 
$80, 000;  improvii^  office  and  laboratory  at  the  general  depot, 
Tompkinsviire,  N.  x.,  $21,000;  aids  to  navigation,  Huron  Harbor, 
Ohio,  $4,600;  liglit  station.  Point  Borinquen,  P.  R.,  $85,000;  re- 
building Chicago  Harbor  Light  Station,  111.,  $88,000;  aids  to  naviga- 
tion, Fairnort,  Ohio,  $42, 000;  li^ht  and  fog  signal.  Sand  Hills,  Lake 
Superior.  Mich.,  $70,000;  improving  Ught  and  fog  signal,  Manitowoc 
North  Breakwater,  Wis.,  $21,000;  improving  aids.  East  River, 
N.  Y.,  $16,000;  aid  to  navigation,  Keweenaw  waterway,  Portage 
River,  Mien.,  $105,000;  improving  aids,  Cape  Charles  City,  Va., 
$12,800;  improving  aids,  eastern  shore  Chesapeake  Bay,  Md.  and 
Va.,  $29,000;  aids  to  navigation,  Alaska^  $60,000;  aids  to  naviga- 
tion, Indiana  Harbor,  Ind.,  $100,000;  miprovements,  Great  Salt 
Pond  Light  Station,  R.  I.,  $20, 000;  radio  equipment,  Ughthouse 
tenders,  $60,000;  and  aids  to  navigation,  Washington  and  Oregon, 
$35,000.  Tiiese  objects  were  authorized  by  the  acts  of  Marcn  3, 
1915,  and  August  28,  1916,  which  did  not  appropriate  funds. 
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The  sundry  civil  act  of  June  12,  1917,  also  contained  an  appropria- 
tion of  $300, 000  to  enable  the  United  States  Coast  Guard  to  develop 
its  present  telephone  system  of  coastal  communication^,  including 
connections  to  important  light  stations  which  at  present  have  no 
rapid  means  of  communication. 

The  act  of  August  28,  1916,  granted  authority  for  the  following 
purposes: 

Exchange  of  rights  of  way  of  the  United  States  in  connection 
with  lands  pertainmg  to  the  Lighthouse  Service  for  such  other  rights 
of  way  as  may  be  advantageous  to  the  Service,  providing  also  for 
the  payment  of  any  expenses,  not  exceeding  $500,  incurred  by. the 
United  States  in  making  such  exchange,  from  the  appropriation 
"General  expenses.  Lighthouse  Service. 

The  establishment  and  maintenance,  in  the  discretion  of  the  Com- 
missioner of  Lighthouses,  of  post-lantern  lights  and  other  .aids  to 
navigation  on  tne  Mobile,  Tombigbee,  Wamor,  and  Black  Warrior 
Rivers,  Ala.,  and  Lake  Tahoe,  C«d.  and  Nev. 

The  purchase,  necessary  equipment,  repair,  and  operation  of  one 
motorcycle  for  the  use  of  the  Lighthouse  Service  in  the  Hawaiian 
Islands. 

Medical  relief  for  light  keepers  and  assistant  li^t  keepers  without 
charge  at  hospitals  and  stations  of  the  Public  Health  Service,  and 
providii^  also  for  certain  physical  examinations  of  persons  who 
enter  the  Service  hereafter. 

The  following  works  were  authorized  by  the  same  act,  at  the 
limits  of  cost  specified,  but  no  appropriation  of  funds  was  made: 
Light-keepers'  aweUings,  $75,000;  lighthouse  depot  for  second  dis- 
trict, $85,000;  improvements  at  Detroit  Depot,  Mich.,  $53,000; 
temporary  depot  at  Honolulu,  Hawaii,  $5, 000;  and  lighthouse  depot 
for  nineteentn  district,  $90,000.  A  number  of  other  projects  au- 
thorized in  this  act  were  appropriated  for  in  the  act  of  June  12,  1917, 
as  mentioned  in  the  list  on  page  717. 

The  naval  ai>propriation  act  of  August  29,  1916,  authorized  the 
transfer  of  portions  of  the  Lighthouse  Service  to  the  War  and  Navy 
Departments  under  conditions  as  previously  explained  on  page  676, 
ana  provided  that  the  expenses  oi  such,  transferred  portions  should 
be  defrayed  out  of  the  appropriations  of  the  department  to  which  the 
transfer  was  made.  This  provision  was  subsequently  amended  by 
the  naval  deficiency  act  of  June  15,  1917,  which  provided  that  the 
naval  appropriations  shall  be  available  for  expenses  of  the  Lighthouse 
Service  while  cooperating  with  the  Navy  in  so  far  as  the  regular 
appropriations  for  the  Lighthouse  Service  are  insufficient. 

The  employees'  compensation  act  of  September  7,  1916,  provides, 
among  otner  matters  concerning  payments  to  employees  of  the 
United  States  suffering  injuries  while  in  the  performance  of  their 
duties,  that  such  payments  shall  be  made  from  the  emplovees' 
compensation  fund,  instead  of  from  salary  appropriations  of  the 
Ld^thouse  Service  as  heretofore. 

The  act  of  February  14,  1917,  referred  the  case  of  the  British 
steamship  Espartay  which  on  October  26,  1905,  was  in  collision  with 
the  lighthouse  tender  Magnolia  in  the  Mississippi  River  below  New 
Orleans  to  the  United  States  district  court  for  the  eastern  district 
of  Louisiana,  with  jurisdiction  and  authority  to  determine  the  lia- 
bility of  the  United  States. 
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The  act  of  March  2,  1917,  providing  a  civil  government  for  Porto 
Rico,  stipulated  in  section  6  thereof  that  the  status  of  lighthouse 
work  shall  remain  under  Federal  control  as  at  present. 

The  legislative  act  of  March  3,  1917,  and  tne  sundry  civil  act  of 
June  12,  1917,  provided  for  the  Bureau  and  the  field  force  of  the 
Lighthouse  S^vice,  respectively,  identical  legislation  for  increased 
compensation  during  the  fiscal  year  1918  at  the  rate  of  10  per  cent 
per  annum  to  employees  receiving  less  than  at  the  rate  of  $1,200  per 
annum  and  at  the  rate  of  5  per  cent  per  annum  to  employees  receiving 
not  more  than  at  a  rate  of  $1,800  per  annum  and  not  less  than  $1,200 
per  annum. 

The  act  of  June  12,  1917,  also  provided  that  the  limit  of  cost  of 
construction  of  outbuilding  at  any  one  light  station  in  anv  one 
fiscal  year  may  be  increased  from  $200  to  $500,  as  recommended  by 
the  Department. 

SPECIAL  LEGISLATION  NEEDED. 

The  following  additional  legislation  for  the  Lighthouse  Service  is 
considered  desirable: 

The  salaries  of  lighthouse  inspectors  are,  by  the  act  of  June  17, 1910, 
limited  to  $2,400  a  vear,  except  the  inspector  of  the  third  district, 
whose  salary  is  fixed  at  $3,600.  The  salarv  of  $2,400  is  inadequate 
because  of  the  heavy  responsibiUties  with  which  the  inspector  is 
charged  and  the  technical  and  business  ability  required  to  success- 
fully discharge  the  duties.  The  compensation  oi  these  positions 
should  be  sufficient  to  bring  into  and  retain  in  the  Lighthouse  Service 
a  class  of  persons  fully  competent  to  eflBciently  conduct  such  impor- 
tant work.  The  inspectors  should  be  men  of  high  character  and 
quaUfications,  includmg  technical  knowledge  as  to  engineering  and 
nautical  affairs,  and  should  have  business  abdity.  It  is  recommended 
that  the  salary  of  inspectors  be  increased  to  not  to  exceed  $3,600  a 
year. 

The  salaries  of  lighthouse  inspectors  are  materially  less  than  those 
of  various  other  officers  of  the  Government  whose  requirements  and 
responsibilities  are  not  considered  to  be  any  greater.  The  Secretary 
of  Commerce,  at  pages  145  and  146  of  his  annual  report  for  the  fiscal 
year  1915,  described  this  situation  fuUj,  and  attention  is  invited  to 
Dia  remarks  on  the  subject.  A  provision  for  increasing  the  limit  of 
salary  of  hghthouse  inspectors  was  favorably  considered  by  com- 
mittees of  both  Houses  of  Congress,  and  was  included  in  House  bill 
14338  as  reported  by  the  Committee  on  Interstate  and  Foreim 
Commerce  April  15,  1916,  and  in  Senate  bill  21  as  reported  by  the 
Committee  on  Commerce  May  29,  1916,  and  as  passed  by  the  Senate 
July  27,  1916,  all  in  the  Sixtv-fourth  Congress,  first  session.  The 
same  provision  is  also  included  in  House  biU  2298  and  in  Senate  bill 
993  {65th  Cong.,  Ist  sess.).  Reference  is  further  made  to  the  hearings 
on  this  subject  on  January  18,  1917,  before  the  Senate  Committee  on 
Coinmerce.  House  bill  2298  was  favorably  reported  by  the  Com- 
mittee on  Interstate  and  Foreign  Commerce  on  Sentember  21,  1917, 
but  no  action  was  taken  owing  to  adjournment  on  October  6,  1917. 

It  is  also  recommended  that  a  designation  be  given  to  the  officers 
in  charge  of  lighthouse  districts  which  will  more  adequately  indicate 
their  duties  than  ihe  present  title  of  lighthouse  inspector. 
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It  IS  recommended  that  authority  be  granted  to  make  the  appro- 
priation "General  expenses,  Laghthouse  Service"  available  for  the 
Eayment  of  traveling  expenses  and  subsistence  of  teachers  employed 
y  States  or  private  persons  to  instruct  the  children  of  keepers  of 
lighthouses.  The  Bureau  has  endeavored  to  develop  plans  tor  the 
proper  education  of  keepers'  children  at  stations  not  accessible  to 
schools,  and  in  some  States  has  been  able  to  obtain  the  cooperation 
of  the  State  educational  authorities..  It  is  believed  that  Govern- 
ment assistance  in  the  matter  of  providing  subsistence  for  such 
teachers  while  at  stations  would  assist  in  promoting  a  worthy  object 
at  comparatively  trifling  expense. 

It  is  recommended  uiat  the  rate  of  commutation  of  rations  to 
keepers  and  assistant  keepers  of  the  Lighthouse  Service,  fixed  by  the 
act  of  May  14,  1908,  at  30  cents  per  day,  be  increased  to  45  cents 

E^r  day.  Such  an  increase  was  authorized  the  United  States  Coast 
uard  by  the  act  of  June  12,  1917,  and  the  extraordinary  advance 
in  the  cost  of  foodstuffs,  it  is  believed,  makes  a  similar  action  in  the 
Ld^thouse  Service  fully  justified. 

The  act  of  March  2,  1867,  fixed  the  salaries  of  Ughthouse  keepers 
at  not  to  exceed  an  average  of  $600  .per  annum  to  each  keeper. 
TTiis  rate  has  remained  unchanged  for  over  50  years,  and  under  pres- 
ent conditions  it  is  practically  impossible  to  attract  and  retain 
competent  persons  for  this  class  of  work  at  a  salary  so  low.  It  is 
recommended,  therefore,  that  the  average  pay  be  increased  to  $700 
per  annum. 

The  Bureau,  acting  in  cooperation  with  the  Division  of  Publica- 
tions of  the  Department  and  the  Superintendent  of  Documents, 
Government  Printing  Office,  has  been  endeavoring  to  devise  some 
means  whereby  a  nominal  price  mav  be  placed  on  lighthouse  publi- 
cations, thus  avoiding  the  present  free  and  somewhat  wasteful  sys- 
tem of  distribution.  In  arran^ng  the  details  of  this  matter,  business 
difficulties  have  arisen  with  private  booksellers  and  agencies  outside 
of  the  Government  service,  who  decline  to  make  the  necessary 
returns  of  cash,  stocks  on  hand,  etc.,  unless  a  commission  is  allowed 
them  on  sales,  following  the  usual  commercial  practice  in  this  respect. 
Appropriate  recommendations  for  le^slation  to  overcome  this  diffi- 
ciuty,  therefore,  are  submitted,  providing  for  the  sale  of  such  pubh- 
cations  with  the  allowance  of  commissions  under  proper  regulations. 
Recommendation  is  made  that  authority  be  granted  to  establish 
and  maintain  post-lantern  lights  and  other  aids  to  navigation,  out 
of  the  annual  appropriations  for  the  Lighthouse  Service,  on  Lakes 
Union  and  Washington,  in  the  State  of  Washington.  The  hghting 
of  inland  waters  is  limited  to  those  specifically  authorized  by  Con- 
gress, and  such  authority  has  not  been  granted  for  the  lakes  specified, 
llie  Lake  Washington  Ship  Canal,  opened  July  4,  1917,  permits 
deep-sea  shipping  to  enter  these  lakes,  and  in  response  to  recj^uests 
that  lights  be  provided  the  foregoing  recommendation  is  submitted. 
It  is  also  recommended  that  the  appropriation/^ General  expenses. 
Lighthouse  Service''  be  made  available  lor  rebuilding  Ught  stations 
and  depots  and  buildings  connected  therewith.  Under  present 
authority  of  law,  if  such  a  structure  is  completely  destroyed  by  storm 
or  other  accident,  its  rebuilding  can  not  be  undertaken  without  the 
speciiJ  authority  of  Confess,  regardless  of  the  extreme  urgency  of 
tne  case,  and  it  is  considered  to  be  in  the  interest  of  effectively 
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maintainiDg  the  Lighthouse  Service  that  provision  for  this  purpose 
be  made  in  the  appropriation  as  recommended. 

There  is  great  need  for  provision  by  law  for  the  retirement  of 
employees  of  the  Lighthouse  Service  who  after  long  service  have  lost 
theu*  ability  for  active  duty  by  reason  of  age  or  disability  incident 
to  their  work.  This  is  essential  to  full  efficiency  in  the  administra- 
tion of  the  Service.  In  the  report  for  1912  a  statement  was  given 
showing  the  practice  in  a  number  of  important  foreign  coimtries  with 
reference  to  the  pensioning  of  employees  in  the  respective  lighthouse 
services  in  common  with  other  civil  employees  in  those  countries, 
from  which  it  appears  that  a  retirement  system  is  in  force  with 
favorable  results  under  all  of  the  other  governments  mentioned.  On 
April  24,  1916,  the  Senate  unanimously  passed  a  bill  providing  for 
the  optional  retirement  of  officers  and  employees  of  tne  Bureau  of 
Lightnouses  and  the  Lighthouse  Service  at  the  age  of  65  years  after 
30  years'  service,  and  compulsory  retirement  at  the  age  of  70  years. 
The  retirement  pay  would  be  at  the  rate  of  one-fortieth  of  the  last 
annuid  pay  for  each  year  of  active  service,  not  to  exceed  thirty- 
fortieths.  The  bill  was  not  acted  upon  by  the  House  of  Representa- 
tives and  has  been  resubmitted  in  a  modified  form  covering  only 
field  employees. 

This  action  marked  the  first  legislative  step  toward  a  system  of 
retirement  for  the  Lighthouse  Service  which  has  been  earnestly 
recommended  in  previous  annual  reports  every  year  since  1910. 
The  bill  had  the  warm  indorsement  of  the  Secretary  of  Commerce 
and  of  the  Senate  Committee  on  Commerce,  and  it  is  hoped  that 
Coujgress  may  see  fit  to  enact  some  remedial  measure  of  this  charac- 
ter into  law  at  an  early  date. 

The  statistics  as  to  the  various  classes  of  aids  to  navigation  and 
fuller  details  on  many  of  the  subjects  mentioned  in  this  report  will 
be  found  in  the  pages  following. 
Respectfiuly, 

Geoeoe  R.  Putnam, 
Commissioner  of  LigJUhouses. 

To  Hon.  WiLUAM  C.  Redpibld, 

Secretary  of  Commerce, 
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UST  OP  OFFICERS  OF  THE  BUREAU  OF  UGHTHOUSES  AND  THE 
LIGHTHOUSE  DISTRICTS. 

OfFICBRB  op  the  BuBBAU  of  LIGHTHOU8B8  ON  JUNB  30, 1917. 

George  R.  Putnam Commiasioiier  of  Lighthouses. 

John  8.  Conway Deputy  Commissioner. 

H.  B.  Bowerman Chief  Constructing  Engineer. 

Edward  C.  Gillette Superintendent  of  Naval  Constructioii. 

Principal  Assistant  Engineer,  Rudolph  Zirpel. 
Inspector  for  eeneral  duty,  E.  M.  Trott. 
Chief  Clerk,  Thaddeus  S.  Clark. 
Examiner,  Th<»nas  Flood. 

Inspbctobb  in  Chabgb  of  L1GHTHOU8B  Districts  July  1,  1916,  to  Junb  30,  1917. 


District. 

Name. 

From— 

To- 

1st 

n.  R.  flhAmntn .,,.,, ,  - ; 

July  17 
June  37 
June  30 

11 
13 
13 
13 
15 
15 
13 
13 
13 
13 
13 
13 
18 
17 
15 
15 
17 
13 
16 
13 
13 

3d 

R.  H.  Ooddard 

J  T  Yatea 

8d 

ith. 

T.J.  Rout 

Mar.    1 
Jan.    38 
Jan.   38 
Aug.  33 
June    6 
Aug.    7 
June    4 
Aug    19 
Aug.  16 
Ocf.    16 
May  39 
Aug.  10 
July     1 
June  35 
Aug.  33 
Feb.     1 
JiUy    6 
Sept.   3 

fith 

W.  n    TCinm  ,  , 

S::;:::::::!i 

H.L.Berk 

7th 

W.  W.  Pemeritt 

8th 

B.  B.  Dorry 

9th 

r.  A .  T^amy , 

10th 

Roacoe  House 

11th 

E.  L.  Woodruff 

13th 

L.M.Stoddard 

13th 

Lt.  Col.  0.  M.  Hoffman,  Corps  of  Engineers,  U.  8.  Army. 
Mi^.  Gen.  A.  Mackenzie,  U.  8.  Army,  retired 

May  39,1$17 

14th 

Col'.  Lansing  H.  Beach,  Corps  ot  EnHneers,  U.  8.  Army. . 
MiO.  Wildurr  Willing,  Corps  of  EnSieers,  U.  8.  Army. . . 

Lt.  Col.  C.  8.  Smith,  Corps  of  Engineers,  tJ.  S.  Army 

W.  C.  DibreU TTrTT .. 

15th 

June    6,1917 

Iflth 

17th 

Robert  Warrack 

18th 

H.  W.  Rhodes 

19th 

A.E.  Arledge 

JURISDICTION  OP  LIGHTHOUSE  SERVICB. 

The  United  States  Lighthouse  Service  is  char^;ed  with  the  establishment  and 
maintenance  of  aids  to  navigation  and  with  all  equipment  and  work  incident  thereto 
OB  the  sea  and  lake  coasts  of  the  United  States,  on  the  rivers  of  the  United  States 
so  far  as  specifically  authorized  by  law,  and  on  tne  coasts  of  all  other  territory  under 
the  iurisdiction  of  the  United  States,  with  the  exception  of  the  Philippine  Islands 
and  Panama.  The  total  length  of  coast  line  and  rivers  under  the  Unitea  States  Light- 
house Service,  measured  by  steps  of  3  miles,  is  approximately  47,200  miles. 

lhots  op  lighthouse  districts. 

Fint  diitriet. — Waters  of  Maine  and  New  Hampshire. 

Second  dUtrict. — Waters  of  Massachusetts. 

Third  dwtnc^— Waters  of  Rhode  Island,  Connecticut,  New  York,  and  New  Jersey 
northward  of  Cape  May. 

Fourth  district. —WsLteTB  of  Delaware  seacoast  and  Delaware  Bay  and  River. 

Fifth  district. — Waters  of  Maryland,  Virginia,  and  North  Carolina  to  New  River 
Inlet,  N.  C. 

Sixth  district.— From  New  River  Inlet,  N.  C.  to  Hillsboro  Inlet,  Fla. 

Seventh  district. — Waters  of  Florida  from  Hillsooro  Inlet  to  Cedar  Keys. 

Eighth  district. — Waters  of  Gulf  coast  from  Cedar  Keys,  Fla.,  to  mouth  of  Rio  Grande 
River,  Tex.,  and  Mississippi  River  below  New  Orleans. 

Ninth  (Kstrie/.— Waters  of  Porto  Rico  and  adjacent  United  States  islands. 

Tenth  district.— VmMi  States  waters  of  St.  Lawrence  River  and  Lakes  Ontario  and 
Erie. 
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Eleventh  distriet. —Vmted  States  waters  of  Lakes  St.  Clair,  HurcHi,  and  Superico-,  and 
Detroit  River. 

Twelfth  district. — ^Waters  of  Lake  Michigan  and  Green  Bay. 

Thirteenth  district. — Mississippi  River  above  the  mouth  of  the  Missouri  River,  Minne- 
sota, Illinois,  Osage,  Gasconaae,  and  Missouri  Rivers. 

Fourteenth  district. — Ohio,  Tennessee,  Kanawha,  and  Monongahela  Rivers. 

Fifteenth  district. — Mississippi  River  below  the  Missouri  River  to  New  Orleans,  La., 
and  Red  River. 

Sixteenth  district. — Waters  of  Alaska. 

Seventeenth  district. — Waters  of  Washington  and  Oregon. 

Eighteenth  district. — Waters  of  California. 

Nineteenth  district. — Waters  of  Hawaiian,  Midway,  Guam,  and  American  Samoan 
Islands. 

LOCATION  OF  DISTRICT  OFFICES  OF  THE  UIVITED  STATES  LIGHTHOUSB 
SERVICE,  WITH  ADDRESS  OF  THE  LIGHTHOUSE  INSPECTOR. 


District. 

Address. 

District. 

Address. 

1st 

2d 

3d 

4th 

5th 

flth 

7th 

8th 

9th 

10th 

Portland,  Me.,  Y.  M.  C.  A.  Buflding. 

Boston.  Mass.,  Customhouse. 

Tompklnsvllle.N.Y. 

PhUadelphia.  Pa.,  Post  Office  BuUding. 

Charleston,  8.  C.,  Old  Post  Office  BuUd- 
ing. 
Key  West,  Fla. 

New  Orleans,  La.,  Customhouse. 
San  Juan,  P.  R. 
Buffalo,  N.  v..  Federal  Building. 

llth 

12th 

13th 

14th 

15th 

16th 

17th 

18th...... 

19th 

Detroit.  Mich. ,  Post  Office  Building. 
MUwaulcee,  Wis.,  Federal  Building. 
Rock  Islan<l.  Dl.,  Federal  BuU^. 
Cincinnati.  Ohio.  Customhouse. 
8t.  Louis,  Mo.,  Customhouse. 
Ketchikan.  Alaska. 
Portland,  Oreg.,  Customhouse. 
San  Francisco,  Cal.,  Customhouse. 
Honolulu,  Hawaa,  MoCandless  Build- 
ing. 

LIGHTHOUSE  DEPOTS  MAINTAINED  ON  JUNE  30,  I9I7. 

[The  principal  depot  of  the  district  is  indicated  by  the  larger  tyiw.] 


District. 

Location. 

District. 

Location. 

1st 

Bear  Island,  Me. 

8th 

Mobile,  Ala. 

LrrxLE  Diamond  Island,  Me. 

Port  Eads,  La. 
Culebrita  Island,  P.  R. 

2d 

LovELLs  Island,  Boston,  Mass. 

9th 

Woods  Hole,  Mass. 

3d 

Goat  Island,  R.  I. 

San  Juan,  P.  R. 

Juniper  Island,  Vt. 
New  London,  Conn. 

ICth 

Butfalo,  N.  Y. 

Erie,  Pa. 

TOMPKINSVILLE,  STATEN  l8LAND,.N.  Y. 

Maumee  Bay,  Ohio. 

Tucker  Beach,  N.  J. 

Rock  Island,  N.Y. 

4th 

Edgemoor,  Del. 

Sandusky  Bay  (Cedar  Point),  Ohio. 

Lewes,  Del. 

llth 

Detroit,  Mich. 

5th 

Annapolis.Md. 

Minnesota  Point,  Minn. 

LasarettoWint.Md. 
Point  Lookout,  Md. 

St.  Marys  River.  Mich. 
Charlevoix,  Mich. 

12th 

PORTSMOUTH,  VA. 

Milwaukee,  Wb. 

Washington  Wharf,  D.  0. 

St.  Joseph,  Mich. 

Washington,  N.  C. 

16th 

Ketchikan,  Alaska. 

6th 

Charleston,  S.  C. 

17th 

Edit  Hook,  Wash. 

7th 

Egmont  Key,  Fla. 
Key  West,  Fla. 

Tongue  Point.  Oreo. 
Goat  Island.  Cal. 
Honolulu,  Hawah. 

18th 

8th 

Fort  San  Jacinto,  Galveston,  Tex. 

19th 

EXPLANATION   OP  TABLE   ON  PAGE  685. 

The  table  of  aids  to  navigation  includes  all  those  maintained  by  the  Lighthouse 
Service,  a  total  of  15,223.  On  page  692  are  given  facts  regarding  the  private  aids  to 
navigation,  792  in  number,  maintained  under  authority.  In  the  statistics  relief 
light  vessels  are  not  counted  and  duplicate  or  auxiliary  lights  and  fog  signals  are  not 
counted,  but  double  lights  are  counted  separately  when  maintained  on  distinct 
structures  or  for  distinct  purposes.  Buoys  for  the  purpose  of  marking  the  positions  of 
light  vessels  or  larger  buo^rs  are  not  counted .  Fog  signals  at  light  stations  or  on  vessels 
are  counted  as  separate  aids,  but  not  those  attached  to  buoys,  except  in  the  case  of 
submarine  bells^  which  are  counted  as  separate  signals,  whether  on  vessels  or  on 
buoys.  Otherwise  each  buoy  is  counted  only  once,  and  if  it  is  included  in  a  higher 
class  it  is  not  in  the  lower  class.    Light-veesel  lights  are  not  counted  separately. 
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HEPOBTS  OP  THE  DEPARTMENT  OF  COMMERCE. 


DETAILS  AS  TO  CHARACTERISTICS  OP  LIGHTS  (NOT  INCLUDING  UOHT 

VESSELS).^ 


1 

1 

i 

1 
t 

1 

1 
§ 

1 

i 

S 

1 

1 

1 
1 

1 

1 

i 

i 

1 
1 

1 

Fizwl  white: 

Sixth  ordw  and  above. . . 

LJIghts  below  the  sixth 

order 

30 
2 

30 

8 

52 

83 
5 

22 

117 
6 

40 

27 
09 

5 

4 
2 

1 

18 
12 

57 
228 

25 
133 

4 

46 

27 

139 
2 

8 

106 
1 

9 

16 
34 

3 

5 

1 

.... 

22 

5 
2 

14 

15 

8 

21 

17 
33 

2 

2 

30 
64 

36 

63 
3 

37 

47 
01 

10 

7 
3 

22 

6 
5 

26 

10 

20 

28 
37 

14 

1 
1 

5 

85 
2 

5 

5 

4 

96 
7 

1 

1 

4 
193 

2 

73 

2 

17 
2 

31 

4 
17 

3 

8 

338 
999 

Lighted  buoys. 

18 

Flxedrwl: 

Sixth  order  and  above... 

Lights  below  the  sixth 

Qftler    

14 
5 

12 

13 

1 

15 

19 
57 

0 

4 
1 
1 
3 

51 

2 
0 

18 
90 

15 
80 

8 

182 
664 

Lighted  buoys 

25 

Flashing  or  ooculthig: 

Sixth  order  and  above. . . 

Lights  below  the  sixth 

order 

14 

8 
13 

13 

5 

30 

20 
19 

4 
1 

23 

23 
80 

3 

4 
1 

17 

24 
20 

3 

7 
1 

15 

19 
16 

1 

5 

1 

24 

17 
21 

3 

2 
1 

34 

11 

18 

7 

10 

6 

316 
406 

Lighted  buoys 

Fixed  and  flashliig,  sixth 

528 
66 

Candlepower: 

50,000  to  190,000 

9 
2 

1 

68 

200,000  to  490,000 

17 

600.000  and  over 

3 

Twin  light  stations 

2 

70 

5 

Stations  with  resident  keep- 
ers  

112 

38 

89 

24 

12 

49 

17 

35 

77 

70 

11 

84 

39 

15 

718 

DETAILS  AS  TO  ILLUIONANTS   OP  LIGHTS   (NOT  INCLUDING  LIGHT 

VESSELS).^ 


•  Does  not  include  the  thirteenth,  fourteenth,  and  fifteenth  lighthouse  (river)  districts,  in  which  there 
are  1,712  lights  on  fixed  aids  and  1 18  lights  on  floating  aids,  all  of  vmich  use  kerosene  and  are  fixed,  exoepttag 
4,  which  use  acetylene  and  are  flashing,  and  1  which  uses  electricity. 
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DETAILS  AS  TO  UOHTS  ON  UOHT  VESSELS. 


DETAILS  AS  TO  POO  SIGNALS. 


Qnd  and  how  operated. 


Whtetie. 

Blren 

Air. 

Whittle. 

Bixen 

Dlapbooe. 

BlTBD  (electric) 

Reed  horn 

BnlMnarine  bells: 

On  U|^  veesels,  driven  by  com- 
pieindair 

On  bottom,  electric  power 

On  buoys,  operated  by  see 

BeD: 

Cioekwork 

Electric 

Engine 

Hand 

Horn:  Hand 

Onn:  Aoetylene 


23 


80 


12 


100 
4 

13 
84 
14 
11 
40 


30 
2 
10 


16 
1 

14 
2 

1 


Total. 


70 


48 


111 


12 


12 


10 


12 


36 


42 


a580 


•Auxiliary  fog  signals  (76),  whistUng  buoys  (163),  and  bell  booys  (347)  are  not  indoded. 
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6th.. 
7th.. 

8th.. 


17th.. 


18th.. 
19th.. 


LIGHTS  BSTABLISHSD  DURING  THB  HSCAL  TEAR  1917. 

r233Uxht8.) 


3d. 
4th 

5th 


9th.. 
10th 

11th 


12th. 

13th. 

14th. 

15th. 
lAth. 


Canal  Channel,  No.  8,  Buzzards  Bay,  Mass. 


Hunts  Point,  Long  Island  Sound,  N.  Y 

Tuckerton  Range,  Litile  Egg  Harbor,  N.  J.  (2  lights) 

Delaware  Clty.DeL > 

Newcastle  Range  Front  Auxiliary,  Del 

Ranoooas  River  Range,  N.J.  (2  lights) 

Craighill  Channel  Range  Rear  Lower,  Md 

Curtis  Bay,  Md 

Fillbates  Creek  Flats,  York  River,  Va 

Tarpley  Point  Shoal,  Rappahannock  River,  Va 

Tunnel  Island  Spit,  rooomoke  Sound,  Va 

Bull  Spit,  Coosaw  River,  S.  C 

Fenwick  island  Cut,  South  Edisto  River,  S.  C 

Marsh  Island  Spit,  St.  Helena  Sound,  S.C 

Steamboat  Creek,  No.  2,  North  Edisto  River,  S.  C 

Cut  a  Range,  Tampa  Bay,  Fla.  (2  lights) 

Cut  K  Range  Front^Tampa  Bay,  Fla 

Cut  K  Range  Rear,  Tampa  Bay.  Fla 

HillsboroBayRange,Fla.(21ighte) 

Hillsboro  River  Range,  Fla.  (21ights) 

Bsstian  Bay,  La 

Bayou  Cooic,  La 

Bayou  Courant,  La 

Port  O'Connor,  Matagorda  Bay,  Tex.  (2  lights) 

Trinity  River,  Tex 

Vermilion  River  Entrance,  La 

Cucaracha,  Cucaraoha  Passage,  P.  R 

Grand  Island  Range,  Niagara  River.  N.  Y.  (2  lights) 

OswMo  Inner,  Osweko  Harbor,  N.Y 

Rob  Roy  Wreck,  Lake  Ene,  Pa 

Brush  Point  Range  Front  (auxiliary),  St.  Marys  River,  Mich. 

Fighting  Island  Channel,  Detroit  River,  Mich 

Fighting  Island  South,  Detroit  River,  Mich 

Old  Channel,  Lake  St.  Clair.  Mich.  (2  Ughis) 

Pipe  Island  Northwest,  St.  Marys  River,  Mich 

Pipe  Island  Southeast,  St.  Marys  River,  Midi 

Two  Harbors  West  Breakwater,  Mich 

Portage  Lake  Pierhead,  Mich 

Racine  North  Pierhead,  Wis 

Sh  " ^lorth  Pierhead,  Wis 

\^  Sntrance,Wis 

25 

11 

31 

61 

II 

93  

Ci                 ds  Entrance,  Kukkan  Bay,  Alaska. 
Ci  IS,  seaooast,  Alaska 


Hanin  Rocks,  Kodiak  Harbor,  Alaska 

Lyman  Point,  Clarence  Strait,  Alaska 

Point  Craven,  Peril  Strait,  Alaska. 

Spike  Rock,  Wrangell  Strait,  Alaska 

Susitna  River  Entrance,  Cook  Inlet,  Alaska. . 

Turn  Point,  Hunter  Bay,  Alaska 

Turn  Point  Shoal,  Wrangell  Strait,  Alaska. . . 

Village  Point,  Niciiols  Passage.  Alaska 

Warm  Spring  Bay,  Chatham  Strait,  Alaska.. 

Bone  Island/umpqua  River,  Oreg 

Cape  Horn,  Columbia  River,  Oreg 

OiUihao,  Willamette  River,  Oreg 

Grays  Bay,  Columbia  River,  Wash 

Knapp  Point.  Columbia  River,  Ore«; 

Lower  Guide  Wall,  Sahnon  Bav,  Wash 

Slaughters,  Columbia  River,  Wash. 


Slaughters  Bar,  Columbia  River,  Wash.  (7  lights). 
West  Lock,  Saimon  Bay,  Wash 


Horseshoe  Bend  Cut,  Sacramento  River,  Cal.  (3  lights). 

San  Diego  Bay,  Cal.  (4  lights) 

San  Diego  Bay,  Cal , 

Kipahulu,  Maui  Island,  Hawaii 

KukU  Point,  Kauai  Island,  HawaU , 


Order. 


Lens  lantern  (electric  inean- 

descent). 
Lens  lantern  (aoetylene). 
Lens  lantern. 
Mmor  (aoetyleiDe). 
Lens  lantern. 
Minor  (acetylene). 
Lens  lantern. 
Minor. 

Do. 

Do. 
Minor  (acetylene). 

Do. 

Do. 

Do. 

Do. 
Lens  lantern. 

Do. 
Refle'*tor 
Lens  lantern. 

Do. 
Minor. 

Do. 

Do. 

Do. 

Do. 

Do. 
Lens  lantern  (oO  ns). 
Range  lens  (aoetyieoe). 
Lens  lantern. 
Minor. 

Lens  lantern  (oil  gas). 
Minor. 

Lens  lantern  (aoetyleiie). 
Minor. 

Do. 

Do. 
Lens  lantern  (acetytane). 
Fourth  (aoetylene;. 
Minor. 

Do. 

Do. 

Do. 

Do.. 

Do. 

Do. 

Do. 

Do. 
Minor  (aoetylene). 
Third  (inoandeseeot  oil  w 


L«enslant( 


L^  iantem  (aoetytaw). 
Minor. 

Do. 

Do. 
Lens  lantern  (aoelylne). 


Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Minor  electric  incandeaoeot). 
Minor  (aoetylene). 
Minor. 
Lens  lantern  (electric  inoan- 

descent). 
Minor. 

Do. 
Lens  lantern  (aoetylene). 

Do. 

Do. 
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UGHTS  WHERE  aLUlONATION  WAS  IMPROVED  DURING  THE  FISCAL 

YEAR  1917. 

FLASHINO  OR  OCCULTINO  LIGHTS  CHANGED  FROM  FIXED  LIGHTS  (39  LIGHTS). 


District. 

Location. 

District. 

Location. 

M 

Handkerchief  Light   Vessel  No.  3, 

Nantucket  Sound,  Mass. 
Blackwells  Island  Reef,  East  River, 

N.Y. 
Great  Captain  Island,  Long  Island 

Sound,  Conn. 
Jones  Rocks,   Long  Island   Sound, 

Conn. 
Watch  HJn,  Fishers  Island  Soond, 

R.L 
Marcus  Hook  Range  Front,  Delaware 

River,  Del. 
Murderkill   River  Range,  Delaware 

Bay,  Del.  (2  lights). 
Cape  Charles  Light  Vessel  No.  101, 

seaooast,  Va. 
Fishing  Battery,  Susquehanna  River, 

Md. 
Lower  Cedar  Point  Beacon,  Potomac 

River,  Md. 
Persimmon    Point   Shoal,    Potomac 

River,  Md. 
Porpoise  Pohit,  Chesapeake  Bay,Md. 
Fori  Tobacco  River  Flats,  Potomac 

River,  Md. 
Bruitfwick    Light    Vessel    No.    84, 

seacoast,  Ga. 

7th 

Emont  Key  Range  Rear,  Gulf  coast, 

HiDsboro  Bay,  No.  2,  Tampa  Bay, 

Fla. 
East  Bank,  Galveston  Harbor,  Tex. 
Hitchcock  Reef,  Galveston  Harbor, 

Tex. 
Houstop  Channel.  Tex.  (6  Hgt»t«). 
Port  Arthur  Canal,  Tex. 
Sabine  Pass  Channel,  La. 
Sabine  Pass  East  Jetty,  La. 
Second  Turn,  Galveston  Harbor,  Tex. 
Southwest  Pass  Light  Vessel  No.  102, 

La. 
Mayagues  Harbor  Range,  P.  R.  (2 

MkSugan  City  West  Piertiead,  Ind. 
New   Shoal   Gas   and    Bell    Buoy, 

Straits  of  Mackinac,  Mich. 
Northwest  Entrance,  Sturgeon  Bay 

Canal,  Wis.  f21igjit8). 
Pentwater    Pierhead    Range    Rear, 

Mich. 
Fully  Point,  Puget  Sound,  Wash. 
Slip  Point,  Juan  de  Fuca  Strait,  Wadi. 

3d 

gth 

4th 

9th 

I2th 

17th 

5th 

eth 

INCANDESCENT  OIL-VAPOR  LIGHTS  CHANGED  FROM  OIL-WICK  LIGHTS  (17  LIGHTS). 


2d.. 
3d. 


4th.. 
8th.. 
10th. 


Hospital  Point,  Salem  Harbor,  Mass. 
Wood  End,  Cape  Cod  Bay.  Mass. 
Navesink,  seacoast,  N.  J.  (from  electric 

arc). 
Saybrook    Breakwater,   Connecticut 

River,  Conn. 
New  Castle  Range  Front,  Delaware 

River,  Del. 
Southwest   Pass   Light  Vessel,   La. 

No.  102. 
Ashtabula,  Ohio  (from  acetylene). 
GaUoo  Island,  Lake  Ontario,  N.  Y. 


Green  Bay,  Wis. 
-     ,Wfi. 


Osweeo,N.Y. 
Chambers  Islanc 

Eagle  Bluff,  Green  Bay, 

Green  Island,  Green  Bay,  Wis. 
Pilot  Island,  Lake  MicUmn,  Wis. 
Phim    Island    Range    Rear,    Lake 

Michigan.  Wis. 
Sherwood  Point,  Green  Bay,  Wis. 
St.   Joseph   Pierhead   Raiige   Rear, 

Lake  Michigan.  Mich. 
Slip  Point,  Juande  Fuca  Strait,  Wash. 


ACETYLENE  OR  OTHER  LIGHTS  CHANGED  FROM  OIL-WICK  LIGHTS,  ETC.  (40  LIGHTS). 


2d. 
3d.. 


4th.. 


5Ul.. 


Handkerchief  Light  Vessel   No.   3, 

Nantucket  Sound,  Mass. 
Blackwells  Island  Reef,  East  River, 

N.Y. 
Mill  Rook  Northerly,   East   River, 

N.Y. 
North    Hook    Beacon,    New    York 

Lower  Bay,  N.  J.  (electric). 
Cherry  Island  Range  Rear,  Delaware 

River,  Del.  (electric). 
Horseshoe  Ranges  West  Group  Lower 

Front,  Delaware  River,  Pa.  (elec- 
tric). 
Horseshoe  Ranges  West  Group  Upper 

Front,  Delaware  River,  Pa.  (eleo* 

trie). 
Marcus  Hook  Range  Front,  Delaware 

River,  Del. 
Murderkill    River    Range,   Del.    (2 

lights). 
Cape  Charles  Light  Vessel  No.  101, 

seacoast  {Va. 
Edenton  Harbor  Range,  N.  C.  (2 

lights;  electric). 
Fenwiok  Island  Shoal  Light  Vessel 

No.  62,  seacoast,  Del. 
Fishing  Battery,  Susquehanna  River, 

Lower  Cedar  Point,  Potomac  River, 

Md. 
Perslmmoo   Pofait   Shoal,   Fotomao 

Btver,Md. 


Porpoise  Point  J^hesapeake  Bay,  Md. 

Port  Tobacco  River  Flats,  Potomac 
River,  Md. 

36-Foot  Channel  Gas  Buoys,  (Chesa- 
peake Bay,  Va.  (2  lights). 

Brunswick  Light  Vessel  No.  84,  sea- 
coast, Ga. 

Hillsboro  Bay,  No.  2,  Tampa  Bay, 
Fla. 

Houston  Channel,  No.  2,  Tex. 

Sabine  Pass  East  Jetty,  La. 

Southwest  Pass  Ran^e  Front,  La. 

Mayagues  Harbor  Range,  P.  R.  (2 
iMts:  electric). 

SI 
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LIGHTS  DISCONTmUBD  DURING  THE  FISCAL  TEAR  1917. 

[158  Ughts,  including  float  Ughts.] 


District. 


Location. 


Oitltf. 


3d... 
4th. 
5tb.. 

8th.. 
7th.. 

8th.. 
10th 

11th. 


12th. 

18th. 

14th. 
16th. 
leth. 

17th. 


18th. 


Canal  Channel,  Boszards  Bay,  Mass.  (10  lights) 

Newcastle  Range  Front  Auxiliary,  Del 

Assateague  Anchorage,  Va 

Fishing  Point,  Assateague  Anchorage;  Va 

Fort  Macon  Spit,  Beaufort  Harbor,  N.  C 

Fort  Clinch  Range,  Cumberland  Soimd,  Fla.  (2  lights) 

North  Island,  Wlnyah  Bay,  8.  C 

Hillsboro  Bay,  No.  4,  Fla 

Hillsboro  Bay  Entrance  Range,  Fla.  (2  lights) 

South  Cut  Upper,  No.  8,  Tampa  Bay,  Fla 

Sand  Island  Range  Rear,  Mobile  Bay,  Ala.  (2  light:s) 

Oswego,  N.Y 

Rob  Rcr^  W"*?»  ?*i^-  vj-xi  -^v '  v  •,«  \: 

i,  Delist  RlVeir, 

troit  River,  Mich, 
h 

Michigan,  Mich.*! 
bchigan,  Mich.., 

lights)  ^":::::::: 

s) 

C2Ught5) 

umbia  River  (3 

ghts) 

its).'."!.*!!.'.'.'.'!!!! 
J 

Mare  Island,  Cal , 


Lens  lantern  (acetylene). 
Lens  lantern. 

Do. 

Do. 
Ifinor. 
Reflector. 
Lens  lantern. 

Do. 
Minor. 

Lens  lantern. 
Lens  lantern  (aoetyleiie). 
Third. 
Minor. 

Lens  lantern  (oil  gas). 
Lens  lantern. 

Do. 

Do. 
Lens  lantern  (acetylene). 
Lens  lantern. 
Fourth. 
Minor. 

Do. 

Do. 

Do. 
Lens  lantern  (aoetylene). 
Minor. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Reflector. 

Minor. 

Lens  lantern. 

No  lens  (electric  incandes* 

cent). 
Fourth. 


GAS  BUOYS  ESTABLISHED  AND  DISCONTINUED  DURING  THE  FISCAL 

YEAR  1917. 


District 


Location. 


district. 


Location. 


1st. 
2d.. 


8d.. 


4th. 


ESTABUSHKD  (73). 

Southeast  Rock  (whistle),  seacoast, 

Me. 
Arthur  James  Wreck,  Boston  Harbor, 

Mass. 
Canal  Channel,  Buszards  Bay,  Mass. 

(8  buoys). 
Graves    (whistle),    Boston    Harbor, 

Mass. 
Hercules    Wreck,    Boston    Harbor, 

Mass. 
Marguerite  Wreck,  Boston  Harbor, 

Mass. 
Conaskonk  Point  Shoal,  Raritan  Bay, 

N.  J. 
Grandma  Coal  Barge  Wreck,  Long 

Island  Sound,  Ck>nn. 
Popasquash  Point  (bell),  Narragan- 

sett  Bay,  R.  I. 
Tunkhannock  Wreck,  seacoast,  N.  J. 
Ben  Davis  Point  Shoal  (bell),  Dela- 
ware Bay,  N.  J. 
C^edar  Creek.  Delaware  River,  Del. 
Hamburg,  Delaware  River,  Del. 
Middle  (iround,  Delaware  River,  Del. 
Pike  Coal  Barge  Wreck,  Delaware 

River,  Pa. 


5th. 


7th. 


ESTABLISHED— continued. 

Barge  Tangier  Wreck,  York  River 

Entrance,  Va. 
Barge  Wreck,  (Xirtis  Bay.  Md. 
Coronet  Wreck,  Chesapeake  Bay,  Md. 
Florence  O'Biien  Wreck,  Sassafras 

River  Entrance,  Md. 
Henry  S.  Lawson  Wreck,  Chesapeake 

Bay,  Md. 
Naval  Target  Wreck,  Rappahannock 

Spit,  Va. 
Powhatan  Wreck,  Hampton  Roads, 

Powhatan   Wreck  (bell),   Hampton 

Roads,  Va. 
Schooner  Wreck,  Chesapeake   Bay, 

Md. 
Sewall  Point  Shoal  (beU),  Hampton 

Roads,  Va. 
Key  West  (whistle),  Fla. 
Miami,  Fla. 

Seahorse  Reef,  Gulf  coast,  Fla. 
Brasos  River,  Tex. 
Brasos  River  Entrance  (whistle),  Tex. 
Caucus  Cut  (whistle),  Pensacola  Bay 

Entrance,  Fla. 
Middle  Ground,  Mobile  Bay,  Ala. 
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Gas  Buots  Established  and  Discontinued  During  the  Fisgal  Year  1917— 

Continued. 


District. 


Location. 


District. 


Location. 


8th. 
9th. 

10th 

nth 


12th. 


16th. 


17th. 


ISth. 


2d. 


ESTABLISHED— continued. 

Mobile  Bar,  Ala.  (3  baovs). 
Mobile  Entrance  (whistle).  Ala. 
West  Bank,  Mobile  Bay,  Ala. 
ManchM  Grandes,  Mayaguet  Harbor, 

P.  R. 
San  Augustin  Shoal,  San  Joan  Har- 
bor, pTr. 
Kelley  Island  Shoal  North  Side,  Lake 

Erie,  Ohio. 
Shenango  Wreck,  Conneaut  Harbor, 

omoT 
CakHte,  Lake  Huron,  Mich. 
Fizhtiiig    Island    Channel,    Detroit 

River,  Mich.  (2  buoys). 
Lake  St.  Clair,  Mich.  (2  buoys). 
Pipe  Island  Shoal,  St.  Marys  River, 

Mich. 
PhjB  Island  Twins,  St.  Marys  River, 

Squaw  Island,  St.  Marys  River,  Mich. 
Gravelly  Island  Shoal  (bell),  I>ake 

Michigan.  Mich. 
North  Bank.  Indiana  Harbor.  Ind. 
Outer  Shoal  (bell),  Lake  Michigan, 

Wis. 
West  Bank,  Green  Bay  Harbor,  Wis. 
West  Bank,  Indiana  Harbor,  Ind. 
Channel  Rock,  Sitka  Sound,  Alaska. 
North  Rock  Shoal,  Orca  Tnlet,  Alaska. 
Orca  Inlet,  Prince  William  Sound, 

Alaska. 
Potter    Rooks,    Tongass    Narrows, 

Poundstone  Rock  (bell).  Favorite 
Channel,  Alaska. 

Reef  Island  Reef,  Prince  WUIiam 
Sound,  Alaska. 

Clatsop  Spit,  Columbia  River.  Oreg. 

Duwamish  Head  (bell),  Seattle  Har- 
bor, Wash. 

QjW8  Harbor  Outside  Bar  (whistle). 

North  Spit  (bell),  Humboldt  Bay, 

Cal. 
San   Pablo  Dredged  Channel,   San 

Pablo  Bay,  Cal.  (2  buoys). 

DiscoinimTED  (40). 

Arthur  James  Wreck,  Boston  Harbor, 

Mass. 
Canal  Breakwater  (bell).  Cape  Cod 

Canal  Approach,  Mass. 
C^anal  Channel,  Bussards  Bay,  Mass. 

(3  buoys). 


9d. 

3d. 
4th 


5th.. 


7th. 
8th.. 
10th 
11th 

12th 

17th 
18th 


DBcoNTiNXTSD— continued. 

Hercules    Wreck,    Boston    Harbor, 
Mass. 

Marguerite  Wreck,  Boston  Harbor, 

Mass. 
Grandma  CoeA  Barge  Wreck,  Long 

Island  Sound,  Conn. 
Tunkhannock  wredc.  seaooast.  N.  J. 
Ben  Davis  Point  Shoal,   Delaware 

Bay,  N.  J. 
Middle  Ground,  Delaware  River,  Del. 
Pike  Coal  Barge  Wreck,  Dehiware 

River,  Pa. 
Barge  Ivie  Wreck,  Elixabeth  River, 

Va. 
Barge  Wreck,  Curtis  Bay.  Md. 
Coronet  Wreck,  Chesapeake  Bay.  Md. 
Emma  F.  Azicell  Wreck,  seaooast,  Va. 
Florence  O'Brien  Wreck,  Sassafras 

River  Entrance,  Md. 
Henry  S.  Lawson  Wreck,  Chesapeake 

Bay,  Md. 
Naval  Target  Wreck,  Rappahannock 

Spit,  Va. 
Schooner  Wreck,  Cbfl8i4)eake  Bay. 

Md.  •— .™ 

Sewall  Point  Shoal  (bell),  Hampton 

Roads.  Va. 
Shamokln  Wreck,  Hampton  Roads 

Approach.  Va. 
Tarpley  Point  Shoal  (bell),  Ri^pa- 

hannock  River,  Va. 
Tunnel    Island    (bell),     Pooomoke 

Sound,  Va. 
Key  West,  Fla. 
Port  Inglis  (whistle),  Fla. 
Galveston  Bay.  Tex. 
Middle  Ground,  Mobile  Bay,  Ala. 
Shenango  Wreck,  Conneaut  Harbor, 

Ohio. 
Fighting    Island    Channel,    Detroit 

River,  Mich 
Twenty-Foot    Chaimel,     Lake    St. 

Clair,  Mich.  (4  buoys). 
Watson  Reefs,  St.  Marys  River,  Mich. 
East  Bank,  Indiana  Harbor,  Ind. 
Middle  Shoal,  Lake  Michigan.  North 

End.Bllch. 
West  Bank,  Indiana  Harbor.  Ind. 
Sooth  Jetty  (whistle),  (Columbia  River 

Entrance,  Oreg. 
City  of  Panama  Wreck,  San  Francisco 

Bay,  Cal. 
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FOG  SIGNALS  ESTABLISHED,  IMPROVED,  AND  DISCONTINUED  DURING 
THE  FISCAL  TEAR  1917. 


District. 


Location. 


Character. 


ad... 

8th... 
10th.. 
nth.. 
12th.. 


16th.. 


1st. 
2d.. 


3d.. 

4th.. 


5th.. 


8th.. 


10th.. 
nth.. 
10th.. 
17th.. 

18th.. 


10th.. , 
12th... 
18th... 


K8XABUSHED  (7). 

Oanal  Channel,  No.  8,  Buzzards  Bay, 
Mass. 

Timhaller,  Golf  coast,  La 

Cleveland  West  Pierhead,  Ohio 

Eagle  River  ShoalsXake  Superior  Jficb, 
Manistique,  Lake  Micbigan,  Mich 


Sheboynn  Breakwater,  Lake  Michi- 

gan,Mich. 
Cape  St.  Ellas,  seacoast,  Alaska 

mPBOVED  (15). 


Petit  u«i>Mm.  seacoast.  Me 

Handkerchief  lifht  Vessel  No.  3,  Nan- 
tucket Sound,  Mass. 

Race  Point,  Cape  Cod  Bav,  Mass 

Race  Rock,  Block  Island  Sound.  N.  Y. 
Fort  MiflUn,  Delaware  River,  N.  J. ... 


Fort  McHenry,  Baltimore  Harbor,  Md 

Old  Point  Comfort,  Hampton  Roads, 

Southwest  Pass  Light  Vessel  No.  103, 
La. 

Ashtabula.  Lake  Erie,  Ohio 

Passage  Isund,  Lake  Superior,  Mich . . 

Scotch  Cap,  Unimak  Pan,  Alaska 

Cape  Flattery,  seacoast,  wash 

Slip  Point,  Juan  de  Fuca  Strait,  Wash. 

Farallon,  seacoast,  Oal 

Point  CoDceptiGn,  seacoast,  Oal 

naooKTmuKD  (3). 

Cleveland  West  Breakwater,  Ohio 

Sheboygan  North  Pierhead,  Wis 

MaieblJ^Cal 


Bell  operated  by  electricity. 

Bell  operated  by  machinery. 
Air  diaphcne. 
Electric  siren. 
Air  dlaphone. 
Ist-class  air  siren. 

Do. 


From — 

104nch  steam  whistle. 
Bell  or  horn  (hand). 

Steam  whistle. 

3d-class  reed  horn. 

Bell  operated  by  ma- 
chinery. 

Bell  operated  electric- 
ally. 

Bell  operated  by  ma- 
chinery. 

124nch  steam  whistle. 

Ist-class  air  siren. 
Steam  whistle. 
I04nch  air  whistle. 
Air  siren. 
3d-class  reed  horn. 
Air  siren. 
Steam  whistle. 


104nch  air  whistle. 
Bell  operated  by 

chinery. 
Air  whistle. 
Ist-dass  air  siren. 
Electric  ah*  siren. 

Electric  air  siren. 

Bell  operated  by 

tridty. 
Ist^^dass  air  siren. 

*  Air  dlaphone. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


104noh  steam  whistle. 

Do. 
Bell  operated  by  machinery. 


SUBMARINE  SIGNALS  DISCONTINUED  DURING  THE  FISCAL  TEAR  I9I7. 

District. 

Location. 

12th 

White  Shoal,  Straits  of  Mackinac,  Mich. 

PRIVATE  AIDS  TO  NAVIGATION  MAINTAINED  ON  JUNE  30,  1917. 

(Under  the  act  of  June  20, 1906.) 


District. 

Lights. 

Bnoys. 

Other  un- 
ijehted 

sigiSSs. 

Total. 

Lighted. 

Unlighted. 

1st 

83 
84 
06 
12 
120 
1 
0 
23 
3 
8 

8 
12 
8 

86 

ad 

43 
28 

80 

3d 

6 

1 
6 

2 

138 

4th 

13 

6th 

16 

68 

3 

213 

0th 

1 

7th 

4 
12 

2 
12 

15 

8th 

47 

9th 

8 

10th 

20 
18 
82 

1 
2 
3 
1 

1 

1 

2 

27 

11th 

70 

12th 

7 

80 

18th 

1 

14th 

1 

2 

4 

2S 

20 

{ 

10th 

1 

15 
2 
3 

17th 

2 
10 

21 

18th 

2 

1 
2 

88 

^::;:::::::::::::::::::::::;:::::::; 

86 

Total 

21S 

22 

410 

110 

26 

788 
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BRIDOBS  OVER  NAVIGABLE  WATERS  UOHTED  ON  JUNE  30,  1917. 

[Under  the  act  of  Aug.  7, 1883, 22  Btat.,  800.) 


District. 

lighted 
bridges. 

District. 

lighted 
biMges. 

District. 

Ugited 

1st 

10 
63 

181 
16 

162 
M 
24 

'  8th 

260 

1 

51 

S3 

167 
75 

180 

16th 

8 

2d 

,  9th 

17th 

58 

3d 

10th 

18th 

20 

4th 

nth 

Total 

6th 

12th 

1,234 

6th 

13th 

7th 

14th 

AIDS  MAINTAINED  UNDER  CONTRACT  DURING  THE  FISCAL  TEAR  1917. 


District. 


Name  of  aids. 


Anniial 
cost. 


1st.. 
6th.., 
10th. 

11th. 
12th. 
16th. 

18th.. 


Kennebunkport  Pier  Light.  Me 

Uttle  River  Inlet,  N.C.  (4  W  buoys) 

Lake  Ontario  and  the  St.  Lawrence  River.  N.  Y.  (41  buoys) , 

Niagara  River  and  Black  Rock  Channel,  N.  Y.  (74  buoys) 

Snpmor  Bay.  St.  Loolt  Bay  and  River,  Wis.  and  Minn.  (32  lights) 

Fox  River,  \^.  (14  spar  buoys);  Oreen  Bay,  Wis.  (18  spar  and  2  gas  buoys) 

CJooks  Inlet,  Alaska  (2  lights) ; 

St.  Michael  Oanal  and  Apoon  Pass,  Alaska  (82  buoys),  and  Orizaba  Reef  Bell  Buoy, 

Norton  Sound  (12 lights) 

HooktOQ  (Channel  Range  Rear  Light,  Oal 


8150.00 

1.00 

1,000.00 

600.00 

2,200.00 

160.00 

03.00 

888.50 

680.00 

1.00 
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CONSTRUCTION  OF  TENDERS  AND  LIGHT  VESSELS. 

Tender  "  PalmeUo.  "—Acts  of  May  27, 1908,  and  March  4, 1909,  appropriated  $200,000 
for  one  tender,  and  the  acts  of  July  27,  1912,  and  March  3,  1915,  authorized  the 
use  of  this  amount  for  the  construction  of  two  or  more  tenders  for  general  service. 
Plans  were  prepared  for  a  light-draft  tender  for  use  in  the  inside  waters  of  the  sixth 
district,  and  on  September  3, 1915,  a  contract  was  awarded  to  the  Merrill-Stevens  Co., 
Jacksonville,  Fla.,  in  the  sum  of  $28,975.  The  vessel  was  launched  June  30,  1916, 
and  was  completed  and  placed  in  commission  March  19,  1917.  Amount  expended 
to  June  30,  1917,  $27,687.20. 

Tender.— The  act  of  May  27, 1908,  appropriated  $30,000  for  a  tender  for  the  engineer 
sixth  lighthouse  district  or  elsewhere.  Expenditures  for  plans  under  this  appropria- 
tion amounted  to  $3,133.36,  but  owing  to  tne  rapid  advance  in  the  cost  of  labor  and 
material  it  was  found  impossible  to  construct  a  vessel  from  the  available  balance. 
Bids  were  invited  for  the  purchase  of  a  suitable  vessel  for  use  in  the  thirteenth  district, 
and  a  contract  was  enter^  into  on  March  7,  1917,  for  the  purchase  of  the  stem- wheel 
river  steamer  F.  Weyerhaeuser,  at  a  cost  of  $19,300.  The  vessel  was  placed  in  com- 
mission April  6,  1917,  and  renamed  Dandelion.  Amount  expended  to  June  30.  1917, 
$23,173.90  for  tender  Dandelion.    Total  expended  from  appropriation,  ^26,307.26. 

Tender  *' Rose.'*— AcU  of  May  27,  1908,  and  March  4,  1909,  appropriated  $200,000 
for  one  tender,  and  the  act  of  July  27,  1912,  authorized  the  use  of  this  amount  for 
the  construction  of  two  tenders  for  general  service.  As  one  of  these,  plans  and  speci- 
fications were  completed  for  a  tender  of  moderate  size  and  draft  for  use  in  the  small 
harbors  and  inside  waters  of  the  coasts  of  Or^on  and  Washington,  and  on  November 
6, 1914,  a  contract  was  awarded  for  its  construction  to  Anderson  Steamboat  Go. ,  Seattle, 
Wash.,  in  the  sum  of  $87,950.  The  vessel  was  launched  February  19,  1916,  and  was 
completed  and  placed  in  commission  August  8,  1916. 

Tender  '' Cedar."— The  act  of  January  25,  1915,  appropriated  $250,000  for  a  light- 
house tender  for  general  service.  Plans  and  specifications  were  immediately  prepared 
for  a  first-class  seagoing  tender,  for  service  in  Alaska,  and  on  Mav  4,  1915,  a  contract 
was  awarded  for  its  construction  to  the  Craig  Shipbuilding  Co.,  Long  Beach,  Cal.,  in 
the  sum  of  $234,500.  The  vessel  was  completed  and  placed  in  commission  June  30, 
1917.    Amount  expended  to  June  30,  1917,  $245,443.88. 

Tender  *' Aster"  and  barge.— The  act  of  July  1,  1916,  appropriated  $20,000  for  con- 
structing or  purchasing  and  equipping  a  small  tender  and  oarge  for  the  eighth  district, 
Texas  and  Louisiana.  It  was  proposed  to  purchase  a  suitable  vessel  for  a  tender,  and 
construct  the  barge  from  plans  and  specifications  now  in  preparation.  Bids  were 
twice  invited  for  the  purchase  of  a  suitable  vessel,  without  satisfactory  results  owing 
to  the  scarcity  of  vessels  caused  by  war  conditions.  It  is  proposed  to  invite  bids 
again  when  conditions  become  more  normal.  Amoimt  exp^ded  to  Jime  30,  1917, 
$13.14. 

Power  derrick  barge.— The  act  of  July  1,  1916,  appropriated  $100^000  for  aids  to 
navigation,  Hudson  River,  N.  Y.  It  was  found  that  in  tne  construction  of  these  aids 
a  light-drah  power  baige  with  derrick  was  required.  A  suitable  baige  available  for 
purchase  could  not  be  found,  and  accordingly  plans  and  specifications  were  prepared 
for  a  wooden  power  derrick  oarge,  and  on  January  13,  1917,  a  contract  was  awarded 
to  Rice  Bros.,  East  Boothbay,  Me.,  for  its  construction,  in  the  sum  of  $29,400.  The 
keel,  stem,  stempost,  and  frames  were  partly  completed  when,  on  July  10,  1917,  a 
disastrous  fire  occurred  at  the  plant  of  the  above  concern,  destroying  all  but  four 
frames,  the  keel,  stem,  and  sternpost  being  uninjured. 

Radio  equipment  for  seagoing  vessels. — The  act  of  August  28,  1916,  authorized  the 
fumi£^in^  of  all  seagoing  vessels  in  the  Lighthouse  Service  with  radio  equipment 
and  auxiliary  power  tor  the  operation  thereof,  at  a  cost  of  $60,000,  and  the  act  of  June 
12,  1917,  appropriated  $60,000  for  the  purpose.  Steps  have  been  taken,  in  coopera- 
tion with  the  Navy  Department,  to  purcnase  the  apparatus  and  equip  all  seagoing 
tenders  of  this  Service.  The  apparatus  has  been  ordered,  and  the  work  of  installa- 
tion will  probably  be  completed  by  January  1,  1918. 

Tender. — ^The  act  of  June  12, 1917,  appropriated  $150,000  for  a  lighthouse  tender  for 
the  third  district  to  replace  the  tender  Gardenia  or  for  general  service.  Plans  and 
specifications  are  in  preparation,  but  no  expenditures  were  made  to  Jime  30, 1917. 

Light  vessel  "  No.  99."— The  act  of  August  24, 1912,  appropriated  $130,000  for  a  light 
vessel  for  general  service.  Plans  and  specifications  were  prepared  for  a  light  vessel  for 
the  Great  Lakes.  Bids  were  received  on  May  25, 1916,  and  on  June  29, 1916,  a  contract 
wi^s  awarded  to  Rice  Bros.,  East  Boothbay,  Me.,  in  the  sum  of  $61,000.  Amount 
expended  to  June  30,  1917,  $28,329.42.  The  construction  of  the  vessel  had  reached  a 
d^ree  of  completion  of  approximately  53  per  cent  on  June  30,  1917.  On  July  10, 
1917,  a  disastrous  fire  occurred  at  the  builders'  plant  in  which  the  vessel  and  the 
greater  part  of  its  fittings  were  rendered  a  total  loss. 
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lAgJU  vessel  "  No.  100.*' — Plans  and  specifications  are  in  preparation  for  a  large  lig^t 
vessel  for  station  at  Nantucket  Shoals,  Mass.  There  is  a  balance  of  approximately 
$51,600  remaining  under  the  appropriation  of  August  26,  1912,  for  light  vessels,  but 
on  account  of  the  present  exceqsivelv  high  cost  of  materials  it  will  not  be  possible  to 
construct  the  vessel  from  this  available  balance.  No  expenditures  were  made  to 
June  30,  1917. 

Light  vessel  ''No.  101.  "—Act  of  August  26,  1912,  appropriated  $250,000  for  light 
vessels  for  general  service.  Plans  and  specifications  were  prepared  for  a  second-cIasB 
vessel  for  general  relief  duty  on  the  Atlantic  coast,  to  be  assigned  to  the  light- vessel 
station  off  Cape  Charles,  Va.,  and  on  March  6, 1915,  a  contract  was  awarded  for  its  con- 
struction to  tne  Pusey  &  Jones  Co.,  of  Wilmington,  Del.,  in  the  sum  of  $93,699.  The 
vessel  was  laimched  January  12,  1916,  and  was  completed  and  placed  on  station 
October  4,  1916. 

Light  vessel  ''No.  lOg**  (Southwest  Pass). —The  act  of  October  22,  1913,  appropriated 
$125,000  for  a  li^ht  vessel  tor  the  Southwest  Pass  entrance  to  the  Mississippi  Kiver,  La. 
Plans  and  specifications  for  a  vessel  generally  similar  to  No.  101  were  prepared,  and 
on  March  6, 1915,  a  contract  was  awarded  for  its  construction  to  the  Pusey  &  Jones  Co., 
of  Wilmington,  Del.,  in  the  sum  of  $93,699.    The  vessel  was  launched  November  27, 

1915.  and  was  completed  and  placed  on  station  February  24, 1917. 

Light  vessels  "No.  lOS''  and  "No,  104*\— The  act  of  June  12,  1917,  appropriated 
$150,000  for  light  vessels  for  general  lake  service.  Plans  and  specifications  for  two 
vessels  similar  in  construction  to  light  vessel  No.  99  are  now  in  preparation.  No 
expenditures  were  made  to  June  30,  1917. 

Light  vessel  "No.  105"  {Cape  Charles).— The  act  of  June  12,  1917,  appropriated 
$130,000  for  a  light  vessel  for  Cape  Charles,  Va.  A  preliminary  design  h&a  been 
started.    No  expenditures  were  made  to  June  30,  1917. 

SPECUL    WORKS    OF    CONSTRUCTION    COMPLETED    (OMITTING 

VESSELS). 

Oil  houses  for  light  stations.— The  acts  of  May  27,  1908,  March  4,  1909,  and  June  25, 
1910,  each  appropriated  $10,000  for  establishing  isolated  oil  houses  for  the  storage  of 
kerosene,  etc.  During  the  fiscal  year  oil  houses  were  completed  at  Point  Judith, 
N.  Y.,  for  $621.48,  and  at  Carysfort  Reef,  Fla.,  for  $188. 

THIRD  DISTRICT. 

Stolen  Island  Lighthouse  Depots  N.  y.— The  act  of  August  1,  1914,  appropriated 
$23,000  for  the  erection  of  anew  carpenter  shop  at  the  general  lighthouse  depot,  Tomp- 
kinsville,  N.  Y.    The  work  was  started  in  August,  1915,  and  completed  in  January, 

1916.  The  structure  is  a  three-story  reinforced-concrete  building  121  feet  by  60  feet. 
Amount  expended  to  June  30,  1917,  $21,855.49. 

SIXTH   DISTRICT. 

Depot  for  the  sirth  lighthouse  district. — The  act  of  October  22,  1913,  appropriated 
$125,000  for  the  purchase  of  a  site  and  the  construction  of  a  wharf  and  buildings  for 
a  depot  in  the  sixth  lighthouse  district.  A  creosoted-timber  wharf  and  an  untreated- 
timber  bulkhead  have  been  constructed.  Obsolete  buildings  have  been  removed  and 
deposited  as  riprap  around  the  outside  of  the  bulkhead.  The  depot  site  has  been 
filled  by  hydraulic  dredging  and  fenc'ed  in.  One  of  the  buildings  purchased  with 
the  site  has  been  remodeled  and  since  August  1,  1916,  has  been  occupied  as  the  depot 
storehouse.    Amount  expended  to  June  30,  1917,  $125,000. 

SEVENTH  DISTRICT. 

Dry  Tortugas  Light  Station,  Fla. — ^The  act  of  September  8,  1916,  appropriated 
$125,000  for  repairing  and  rebuilding  aids  to  navigation,  Gulf  of  Mexico,  from  which 
an  allotment  of  $2,800  was  made  for  this  station.  During  the  year  a  wrought-iron 
pile  wharf  with  cast-iron  caps  and  wooden  girders,  stringers,  and  decking  was  erected 
in  place  of  the  old  wharf,  which  was  destroyed.    All  work  was  completed  in  May, 

1917.  Amount  expended  to  June  30,  1917,  $2,631.19. 

TWELFTH  DISTRICT. 

Manistique,  Mich.— The  act  of  October  27,  1913,  appropriated  $20,000  for  aids  to 
navigation,  Manistique,  Mich.  Site  was  purchased,  and  a  duplex  dwelling  for  two 
keepers  was  built.  A  fixed  white  post  lantern  on  the  west  pierhead  and  a  steel  tower 
on  a  concrete  base  on  the  west  breakwater,  showing  an  acetylene  light,  were  placed 
in  commission  October  30,  1914.  A  steel  tower  was  erectea  on  a  concrete  base  on 
the  eaflt  breakwater  and  provided  with  an  electric  incandescent  lamp  and  a  diaphone 
fog  signal,  which  went  into  commission  August  17,  1916.  Amount  expended  to  June 
30,  1917,  $19,977.70. 
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SIZTBBNTH  DISTRICT. 

Cape  St.  Eliat  Light  and  Fog  Signal  Station,  Ala$ka.—The  act  of  October  22, 191S, 
appropriated  $115,000  for  the  construe tioD  of  a  light  and  foff-aignal  station  at  Ci^ 
St.  £uas,  Ahiska.  A  site  was  selected  on  the  south  end  of  Kayak  Island,  and  con- 
struction begun  June  1,  1915.  Operations  were  suspended  October  7,  1915,  for  the 
winter  and  resumed  April  17,  1916.  Construction  work  was  suspended  October  1, 
1916,  the  station  being  practically  completed.  The  light  was  placed  in  commission 
September  6,  1916,  and  the  fog  signal  on  January  30,  1917.  A  radio  station  was  in 
operation  from  May  10  to  November  9,  1916,  to  facilitate  supervisi<m  and  expedite 
construction.  A  small  party,  operating  in  June,  1917,  removed  construction  ouild- 
ings,  cleared  premises,  etc.,  and  completed  station  on  June  30.  Amount  expended 
to  June  30,  1917,  $113,545.10. 

SPECIAL  WORKS  OF  CONSTRUCTION  UNCOMPLBTBD  (OMITTING 

VESSELS). 

FIBST  DISTRICT. 

Dog  Island,  Ea$tj)ort,  Me. — ^An  appropriation  of  $3,500  was  made  by  the  act  of 
July  1 ,  1916,  for  placing  an  unattended  li^t  on  Dog  Island,  Easlport,  Me.  Immediate 
steps  were  taken  to  procure  title  to  the  site,  and  after  considerable  delay  the  matter 
was  placed  in  the  hands  of  the  proper  United  States  district  attorney  for  condeomation 
proceedings.  The  date  of  completion  is  indefoiite.  No  expenditures  were  made  to 
June  30,  1917. 

SECOND   DISTRICT. 

Cape  Cod  Canal  LighU,  J/om.— The  act  of  August  1,  1914,  appropriated  $50,000 
for  lighting  approaches  to  Cape  Cod  Canal,  Mass.  At  the  eastern  entrance.  Sandwich, 
Cape  Cod  Bav,  1  acetylene  high-power  gas  and  bell  buoy,  1  Pintsch-ns  and  bell 
buov,  1  spar  buoy,  1  electric-lighted  lens  lantern  on  iron  tower  cm  breiucwater,  and 
at  the  western  entrance.  Buzzards  Bay,  3  acetylene-gas  and  bell  buoys,  3  acetylene- 
eas  buoys,  14  acetylene-liehted  beacons,  1  first-class  can,  1  first-class  nun,  and  6  spar 
buoys  were  established,  u  pen  completion  of  breakwater  at  eastern  entrance  the  light 
will  be  moved  to  the  end  of  the  same  and  electrically  operated  fog  bell  installed. 
The  candlepower  of  Wings  Neck  Light  was  increased  from  180  to  2,900  by  installation 
of  oil-vapor  apparatus.  Internal-combustion  en^es  and  cinnpreesars  have  been 
ptirchased,  and  a  reed  horn  will  be  installed  at  Wings  Neck  in  place  of  bell  operated 
by  clockwork,  about  September  1,  1917,  completing  operations  under  this  apim>iMria- 
tion.    Amount  expended  to  June  30,  1917,  $47,721.06. 

Woods  EoUy  mass.y  FAghthouse  Depot.— The  act  of  July  1,  1916,  appropriated 
$50,000  for  improvements  at  Woods  Hole  (Mass.)  depot.  The  channel  leading  to  the 
depot,  about  3,200  feet  long,  was  dredged  to  a  depth  of  17  feet  and  width  of  150  feet; 
the  basin,  about  550  feet  by  400  feet,  was  dredged  to  the  same  depth,  at  a  cost  of 
$33,171.79. 

Contract  has  been  let  in  the  sum  of  $15,377.19,  and  work  is  about  35  p^  cent  com- 
pleted, on  construction  of  a  new  brick  storehouse,  35  feet  by  80  feet,  two  stories  high. 
Amount  expended  to  June  30,  1917,  $33,171.69. 

THIRD   DISTRICT. 

HunU  Pointy  N.  F.— The  act  of  March  4,  1911,  appropriated  $5,000  for  estab- 
lishment of  a  light  and  foe  sinial  to  mark  Hunts  Point,  between  Hell  Grate  and  White- 
stone  Point,  East  River,  JN .  Y.  The  work  of  erecting  a  structure  for  the  lig^t  and  fog 
signal  was  started  in  November,  1916,  and  the  light  went  into  commission  January 
4,  1917.  The  structure  consists  of  a  steel  tower  built  on  a  stone  and  concrete  founda- 
tion, with  the  necessary  provision  made  for  the  estabUdunent  of  a  fog  signal  later 
when  it  is  practicable  to  procure  electric  current  for  its  operation.  The  date  of  com- 
pletion of  this  project  is  indefinite.    Amoimt  expended  to  June  30, 1917,  was  $3,520.21. 

Aids  to  navigation,  Etidson  River,  N.  F.— Tne  act  of  July  1,  1916,  appropriated 
$100,000  for  improving  the  aids  to  navigation  and  establishing  new  aids  on  the  Hudson 
River,  N.  Y.  The  work  of  improving,  rebiiildine,  and  establishing  will  a£fect  24 
different  lights.  The  work  in  progress  consists  in  building  and  equipping  barge  for 
the  purpose,  building  four  steel  towers,  and  action  started  to  purchase  necemar^ 
land  for  sites  for  new  lights.  The  work  was  started  in  December,  1916,  and  it  is 
expected  will  be  completed  about  October,  1918.  The  total  amount  expended  to 
June  30,  1917,  was  $40.66. 

Staten  Island  Lighthouse  Depots  N.  F.— The  act  of  June  12,  1917,  appropriated 
$21,000  for  improving  the  offices  and  labcnratory  at  the  general  lighthouse  depot, 
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Tompkinsville,  N.  Y.  No  wcM'k  has  as  yet  been  done  or  expenditures  made  under 
this  appropriation. 

Aids  to  navigationy  East  River,  N,  Yl— The  act  of  June  12, 1917,  appropriated  116,000 
for  improving  the  aids  to  navigation  on  the  East  River,  N.  Y.,  consisting  of  improve- 
ments and  changes  in  system  of  lights  and  the  establishment  of  an  additional  light. 
No  work  has  as  yet  been  done  or  expenditures  made  under  this  appropriation. 

Great  Salt  Pond  Light  Station,  R.  /.—The  act  of  June  12, 1917^  appropriated  $20,000 
for  building  new  dwelling  and  moving  the  fog  signal  from  the  inner  to  the  outer  end 
of  the  breakwater.  No  work  has  as  yet  been  done  or  expenditures  made  under  this 
appropriation. 

POUSTH  DISTRICT. 

Joe  Flogaer  Shoal,  Del.— The  act  of  June  20, 1906,  authorized  $75,000  for  establishing 
a  light  and  fojg  signal  at  or  near  this  shoal.  The  act  of  June  30,  1906,  appropriated 
$40,000  for  this  purpose,  and  the  act  of  June  17^  1910,  increased  the  limit  of  cost  for 
this  light  and  fog  signal  to  $105,000.  An  additional  appropriation  has  not  yet  been 
made.  Work  on  this  project  has  been  deferred,  as  the  total  amount  necessary  has  not 
been  appropriated  and  other  projects  are  considered  of  greater  iihportance.  The 
shoal  is  now  marked  by  two  gas  buoys.    Amount  expended  to  June  30,  1917,  $603.21. 

Delaware  River,  Pa,  and  Del.,  aids  to  navigation.— ^The  act  of  March  3, 1915,  author- 
ized Mb  work.  The  act  of  July  1, 1916,  appropriated  $80,000  for  the  purpose.  Under 
this  appropriation  the  following  work  was  performed  or  under  way  at  the  close  of  the 
fiscal  year.  Design  and  specincations  approved  for  erecting  two  ranges  to  mark  the 
new  di5-foot  channel  as  follows: 

Chester  Range  Front:  Contract  awarded;  some  piles  were  driven;  and  riprap  de- 
posited for  the  foimdation  of  the  crib. 

Chester  Rang[e  Rear:  Contract  awarded;  foundation  piles  driven;  grillage  installed; 
and  concrete  piers  for  tower  built. 

Marcus  Hook  Ruige  Front:  Contract  awarded;  materials  being  collected;  and 
erection  will  b^gin  in  July. 

Marcus  Hook  Range  Rear:  Design  of  tower  and  dwelling  completed.  A  site  is 
being  acquired  by  condemnation  proceedings.  As  soon  as  it  is  acquired  bids  will 
be  invited  to  erect  the  tower,  etc. 

Under  this  appropriation  tne  bell  for  Fort  Mifflin  fog  signal  was  replaced  by  an 
electric  siren. 

It  is  expected  that  all  work  under  the  appropriation  will  be  completed  during  1918. 
Amount  expended  to  June  30,  1917,  $14,599.06. 

nVTH  DISTRICT. 

Aids  to  navigation,  Cape  Charles  City^  Fa.— The  act  of  June  12,  1917,  appropriated 
$12,800  for  improving  lights  and  fog  signals  leading  to  Cape  Charles  City,  Va.  As 
this  appropriation  has  just  been  nmde,  nothing  definite  has  been  done  except  to 
give  some  preliminary  consideration  to  plans  for  the  main  structure  to  replace  Cherry- 
stone Light  Station. 

Aids  to  navigation,  Chesapeake  Bay^  Md.  and  Ta.— The  act  of  June  12,  1917,  ap- 
propriated $29,000  for  aids  to  navigation  on  the  eastern  shore  of  the  Chesapeake  Bay 
and  tributaries.  As  this  appropriation  has  just  been  made,  only  preliminary  consider- 
ation has  been  given  to  location  of  some  of  the  aids  to  be  established. 

SIXTH   DISTRICT. 

8i.  Johns  River,  ^<a.— The  act  of  July  1,  1916,  appropriated  $66^000  for  improving 
aids  to  navigation  and  establishing  new  aids  on  tne  St.  Johns  River,  Fla.  Range 
lens  lantern  and  other  illuminating  apparatus  to  the  amount  of  $4,540,  have  been  pur- 
chased and  delivered.  Six  30-foot  rear-range  pipe  towers  and  11  8-foot  front-range 
pipe  towen  were  contracted  for  and  delivered  on  March  7,  1917.  Preparations  have 
been  made  to  construct  ^^Ison  Channel  Beacons  Nos.  1.  3,  and  5.  A  contract  to 
constmct  one  60-foot  pipe  tower  iot  Steep  Bank  Range  Hear  Light  was  made  April 
23,  1917^  for  the  sum  of  $1,086.20. 

Requisition  fot  3  type  L  gas  buoys,  3  first-class  nuns,  2  first-class  cans,  and  3  second- 
class  cans  has  been  made,  and  partial  delivery  completed.  Amount  expended  to 
June  80,  1917,  $12,406.50. 

SBVBNTH  DISTRICT. 

Fionda  Reefs,  Fla.— The  act  of  July  1, 1916,  appropriated  $75,000  for  establishing 
additional  lighted  aids  and  repairing  and  improving  existing  aids.  Under  this  ap- 
propriation part  of  the  illuminating  apparatus  was  ordered,  a  portion  of  which  1ms 
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been  delivered.  Plans  and  specifications  for  metal  work  and  fflass,  complete,  for  two 
45-foot  light  towers,  one  for  Molasses  Reef  and  the  other  for  Pacific  Reef,  were  approved 
during  the  year,  and  advertisement  for  bids  for  same,  to  be  opened  July  31,  1917, 
has  been  issued.  The  date  of  completion  is  indefinite.  Amount  expended  to  June 
30, 1917, 11,127. 

EIGHTH   DISTRICT. 

Aids  to  navigation,  Mississippi  River ^  La. — The  act  of  July  1,  1916.  appropriated 
$50,000  for  the  improvement  of  aids  to  navigation  on  the  Miasissippi  River  below 
New  Orleans.  During  the  fiscal  year  a  contract,  in  the  sum  of  118,087.50,  was  awarded 
to  tiie  Union  Steel  Products  Co.,  of  Albion,  Mich.,  for  furnishing  25  structural-steel 
towers.  No  further  progress  can  be  made  until  these  towers  are  received.  Amount 
expended  to  June  30,  1917,  $567.57. 

Aids  to  navigation,  Atchqfalaua  Entrance  Channel.  La. — The  act  of  October  22,  1913, 
appropriated  $50,000  for  establishing  aids  to  navi^tion  in  Atchafalaya  Entrance 
Cnannel,  La.  During  the  preceding  fiscal  year,  winch  ended  Jime  30,  1916,  Point 
au  Fer  Reef  Lighthouse  and  Atchafalaya  Entrance  Channel  Lights  Nos.  1,  3,  5,  7,  9, 
and  2  were  completed.  Requisitiou  has  been  made  for  the  necessary  gas-lighted 
buoys,  and  an  order  has  been  placed  with  the  United  States  naval  station,  New 
Orleans,  La.,  for  the  construction  of  a  42-foot  motor  launch.  The  buoys  have  not  yet 
been  received  and  the  launch  has  not  been  completed.  Amount  expended  to  June 
30,  1917,  $32,708.59. 

Galveston  JeUy  Light  Station,  TVx.— The  act  of  June  11,  1896,  appropriated  $35,000 
and  the  act  of  May  ^7,  1908,  $10,000  for  establishing  a  light  and  fog-signal  station  at 
or  near  the  outer  end  of  one  of  tiie  jetties  at  Gralvestion  Harbor,  Tex.  Great  damage 
was  done  the  uncompleted  structure  by  the  hurricane  of  August  16-17,  1915,  which 
destroyed  the  construction  wharf,  bent  the  framework  of  the  structure,  and  washed 
away  much  material.  Subsequently  materials  were  again  assembled,  another  con- 
struction wharf  erected,  and  the  framework  straightened.  The  construction  wharf 
was  again  washed  away  in  the  hurricane  of  August  18,  1916,  and  some  of  the  lower 
struts  of  the  substructure  were  again  bent.  A  portion  of  the  lens  for  this  station  was 
lost  in  the  hurricane  of  July  5-6.  1916,  one  box  containing  parts  of  same  having  been 
washed  away  from  the  Mobile  Lighthouse  Depot.  It  was  ordered  replaced  from  the 
third  district.  Intermediate  beams  to  reinforce  struts  of  lower  and  middle  sectionfl 
were  ordered.  In  March,  1917,  the  construction  wharf  was  rebuilt  for  the  third  time. 
At  the  end  of  Mav.  1917,  the  installation  of  intermediate  beams  to  reinforce  struts 
was  completed  and  the  building  of  a  concrete  block  49-feet  square  and  in  places  10  to 
15  feet  in  depth  on  northerly  and  southerly  edges  was  commenced .  Amo\mt  expended 
to  June  30,  1917,  $44,460.60. 

Repairing  and  rebuilding  aids  to  navigation,  Gulf  of  Mexico. — The  act  of  February 
28, 1916,  S4)propriated  $200,000  for  repairing  and  rebuilding  aids  to  navigation  damaged 
or  destroyed  by  hurricanes  on  the  Gmlf  of  Mexico.  There  is  given  below  a  list  of  the 
work  that  has  been  completed  and  that  is  in  progress,  in  addition  to  which  there  is 
certain  work  that  has  not  yet  been  reached,  every  effort  having  been  made  to  restore 
aids  to  navigation  before  less  important  work  was  commenced.  During  the  fiscal 
year  tiie  following  portions  of  the  work  have  been  completed: 

Bayou  Dupre  Light,  La.:  Pyramidal  structure  on  four  iron-cased  creosoted  pHee, 
showing  oil  lens-lantern  light,  rebuilt. 

Biloxi  Harbor  Lights,  mss. :  Repaired  and  rebuilt  850  feet  of  wharf,  boathouse,  etc. 

Boats:  Five  20-foot  power  dories  and  three  16-foot  and  three  14-foot  yawls  were 
built. 

Bolivar  Roads  Day  Beacon,  Tex. :  Pyramidal  structure  on  nine  iron-cased  creoeoted 
piles  rebuilt. 

Brazos  River  Light  Station,  Tex.:  Rebuilt  T  wharf,  walks,  storehouse,  outhouaee, 
stairways,  fences,  etc. 

Double  Bayou  Lights  Nos.  2  and  4,  Tex.:  Rebuilt  pyramidal  superstructure  and 
general  repairs. 

East  Bank  Light,  Tex.:  Pyramidal  structure  on  four  iron-cased  creosoted  piles, 
showing  flashing  acetylene  light,  rebuilt. 

Galveston  North  Jetty  Light,  Tex.:  Increased  the  height  of  four  ircm-pipe  pHee 
filled  with  reinforced  concrete,  which  are  embedded  in  a  concrete  block;  mstalled 
tie-rods;  rebuilt  superstructure;  and  installed  375-inillimeter  flftuhinff  acetylene  light 

Giilfport  Channel  Lights  Nos.  2,  4,  and  10,  Miss. :  Three  pyramidal  structuiee,  each 
on  nine  iron-cased  creosoted  piles,  showing  oil  lens-lantern  lights,  rebuilt. 

Hitchcock  Reef  Light,  Tex.:  Pyramidal  structure  on  four  iron-cased  creoeoted 
piles,  showing  flashing  acetylene  light,  rebuilt. 

Houston  Channel  Range  Lights,  Tex.:  Two  pyramidal  structures,  each  on  nine 
iron-cased  creosoted  piles,  showing  fixed  acetylene  lights,  rebuilt. 
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Houston  Channel  Lights  Noe.  1,  3,  and  3A,  Tex.:  Three  pyramidal  structures,  each 
on  nine  iron-cased  creosoted  piles,  showing  flashing  acetylene  lights,  rebuilt. 

Houston  Channel  Lights  Nos.  2  and  2A,  Tex. :  Two  pyramidal  structures,  each  on 
four  iron-cased  creosoted  piles,  showing  flashing  acetylene  lights,  rebuilt. 

Long  Point  Light,  La.:  Pyramidal  structure  on  four  iron-cased  creosoted  piles, 
showing  oil  lens-lantern  light,  rebuilt. 

New  C^uoal  Light  Station,  La.:  Built  400  feet  of  interlocking  creosoted  sheet-pile 
bulkhead  and  p&ced  reinforced-concrete  foundation  pillars  under  storehouse. 

Pass  Manchac  East  Channel  Light,  La.:  Pyramidal  structure  on  four  iron-cased 
creosoted  piles,  showing  oil  lens-lantem  light,  rebuilt. 

Pearl  River  Li^ht  and  Beacon  B,  La.:  Pyramidal  structure  on  four  iibn -cased  creo- 
soted piles,  showing  oil  lens-lantem  light,  rebuilt;  also  single  iron-cased  creosoted  pile 
day  beacon. 

Port  Arthur  Canal  Light,  Tex.:  Flashing  acetylene  light  installed  on  this  structure. 

Port  BoUvar  Range  Rear  Light,  Tex.:  Pyramidal  structure  on  nine  iron  cased  creo- 
soted piles,  dtiowing  oil  lens-lantem  l^ht,  rebuilt. 

Sabme  Pass  East  Jetty  Light,  La. :  Built  stmcture  consisting  of  four  iron-pipe  piles 
filled  with  reinforced  concrete,  embedded  in  concrete  block,  braced  with  tie-rods, 
supporting  pyramidal  superstmcture,  showing  375-millimeter  flashing  acetylene  light. 

Sabine  rass  Channel  Light,  La. :  Pyramidal  stmcture  on  nine  iron-cased  creosoted 
piles,  showing  flashing  acetylene  light. 

Saoine  Pass  Entrance  Ranpe  and  Sabine  Pass  Inner  Range  Lights,  La. :  Four  pyra- 
midal stmctures,  each  on  nine  iron-cased  creosoted  piles,  showing  oil  lens-lantem 
lights,  rebuilt. 

Sabine  Pass  Light  Station,  La.:  Built  a  100-foot  T-head  wharf,  1,500  feet  of  walk, 
using  creosoted  pues  and  stringers  and  untreated  decking  and  joists;  also  new  boat- 
house  on  six  iron-cased  creosoted  piles. 

St.  Joseph  Island  Beacon,  La.:  Pyramidal  structure  on  four  iron-cased  creosoted 
piles  rebuilt. 

Seabrook,  Light,  Tex.:  Pyramidal  superstructure  rebuilt  and  flashing  acetylene 
light  installed. 

Second  Tum  Light,  Tex.:  Pyramidal  structure  on  nine  iron-cased  creosote  piles, 
showing  flashing  acetylene  light,  rebuilt. 

Southwest  Pass  Ran^  Rear  Li^ht  Station,  La. :  Built  1,420  feet  of  walks  with  T- 
head,  using  creosoted  piles  and  stringers  and  untreated  decking. 

Tangipahoa  River  Light,  La. :,  Pyramidal  superstructure  rebuilt  and  oil  lens-lantem 
li^t  installed. 

Timbalier  Lighthouse,  La. :  Built  a  new  frame  stmcture  surmounted  by  tower  and 
lantem,  suppoited  on  25  iron-cased  creosoted  piles,  and  established  bell  for  fog  signal 
stmck  by  machinery. 

Trinity  River  Lights  A  and  B,  Tex.:  Two  pyramidal  stmctures,  each  on  four  iron- 
cased  creosoted  piles,  showing  oil  lens-lantem  lights,  rebuilt. 

West  Rigolets  Light,  La. :  Raised  this  lighthouse  6  feet,  and  built  reinforced-concrete 
column  foundation;  repaired  outbuildings,  walks,  wharf,  and  bulkhead. 

The  following  work  is  in  progress  at  the  end  of  the  fiscal  year: 

BoUvar  Point  Light  Station,  Tex. :  Building  two  frame  dwellings  supported  on  high 
iron  columns  which  rest  on  pile  foundations,  oil  house,  outhouses,  ana  fences. 

Chefuncte  River  Light  Station,  La.:  Materials  have  been  assembled  to  rebuild 
breakwater  and  repair  wharf. 

Lake  Borgne  Light  Station,  Miss.:  Materials  have  been  assembled  to  rebuild  boat- 
house,  whaii,  walks,  steps,  platform,  etc. 

.  Pointe  Aux  Herbes  Light  Station,  La.:  Rebuilding  510  feet  of  breakwater  with 
cypress  piles  and  sheet  piling. 

Sabine  Bank  Light  Station,  Tex.:  Contract  was  entered  into  for  furnishing  cast-iron 
work  with  which  to  close  in  veranda  floor  of  lighthouse,  renew  railings,  new  davits, 
and  other  repairs.  The  ironwork  has  not  been  received  at  the  end  of  the  fiscal  year. 
Amoimt  expended  to  June  30,  1917,  $113,176.06. 

The  act  of  September  8,  1916,  appropriated  1125,000  for  repairing  and  rebuilding 
aids  to  navigation  damaged  or  destroyed  by  hurricanes  on  the  Gulf  of  Mexico,  of 
which  |122»^  was  allotted  for  this  district.  There  is  given  below  a  list  of  the  work 
that  has  been  completed  and  that  is  in  progress,  in  addition  to  which  there  is  certain 
work  that  has  not  yet  been  reached,  and  every  effort  is  being  made  to  rebuild  aids 
to  navigation  before  less  important  work  is  commenced.  During  the  fiscal  year  the 
following  work  has  been  completed. 

Boat:  One  14-foot  centerboard  yawl  was  built. 
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Pass  aux  Herons  Lights  Nos.  2,  4,  6,  and  8  and  Beacon  2,  Ala. :  Four  pyramidal 
structures,  each  on  four  iron-cased  creosoted  piles,  showing  oil  lens-lantem  Hg^ts, 
rebuilt  and  one  single  iron-cased  creoeoted-pile  dav  beacon. 

The  following  work  is  in  progress  at  the  end  of  the  fiscal  year,  a  portion  of  it  being 
completed: 

Mobile  Channel  Lights,  Ala. :  Thirteen  structures  are  being  rebuilt,  each  on  nine 
iron-cased  creosoted  piles,  supporting  house  surmounted  by  pyramid,  from  which 
light  is  shown,  and  one  single  iron-cased  creosoted-pile  day  beacon.  Eight  structuies 
wiich  were  not  destroyed  in  the  hurricane  are  being  repaired.  Six  lights  have  beoi 
completed,  and  the  foimdations  have  been  driven  for  all  new  lights. 

Mobile  Point  Beacon  Light,  Ala.:  Rebuilding  as  a  pyramidal  structure  on  square 
creosoted  foundation  resting  on  creosoted  mudsills  supported  by  creosoted  piles. 

Sand  Island  Light  Station,  Ala. :  Contract  was  entered  into  auring  the  nscal  year 
for  furnishing  and  placing  in  position  around  light  tower  2,700  tons  of  rock,  ranging  in 
weight  from  1  to  4  tons  each  piece.  The  contractor  had  at  the  end  of  the  fiscal  year 
landed  at  the  station  about  1,400  tons  of  rock  and  was  placing  same  in  the  proper 
locations  as  directed.  Eight  iron -cased  creosoted  piles  have  been  driven  for  a  new 
boathouse  at  this  station. 

Materials  have  been  assembled  with  which  to  rebuild  eight  lights,  in  addition  to 
those  mentioned  above,  each  to  consist  of  iron-cased  creosoted  piles  supporting  pyia- 
midal  superstructure.    Amount  expended  to  Jime  30,  1917,  $33,024.24. 

Sabine  Jetty  Light  Station,  Xa.— The  act  of  May  27,  1908,  appropriated  $40,000  for 
a  lig^it  and  fog[  si^ial  at  or  near  the  end  of  Sabine  Pass  Jetty.  Nothing  has  been  done 
on  the  work,  in  view  of  the  proposed  project  of  the  War  Department  to  extend  the 
jetties  to  Uie  25-foot  contour,  a  distance  of  possibly  2  miles.  At  the  close  of  the  fiscal 
year  1917  no  money  had  been  expended  or  obligated. 

NINTH  DISTRICT. 

NavasML  Island  Light  Station^  West  Indies.— The  act  of  October  22, 1913,  api»opriated 
$125,000  for  the  erection  of  a  Ug[ht  station  on  this  island.  Surveys  were  made  and 
preliminary  pUms  submitted,  wmch  were  worked  up  into  final  designs  in  the  Bureau's 
office.  The  work  was  advertised  in  July,  1915,  ana  bids  opened  September  30,  1915. 
Contracts  were  awarded  on  October  2,  1915,  for  the  metal  work  and  for  the  erection. 
The  contractors  for  erecting  assembled  material,  engaged  a  schooner,  and  commenced 
operations  at  the  site  in  January,  1916.  During  the  spring  of  1916  the  metal  work 
was  completed  and  shipped,  and  preparatoiy  work  of  building  camps  and  construction 
plant  at  the  island  completed.  Excavation  for  the  foundation  was  commenced  in 
May,  1916,  and  concrete  work  started  shortly  after  the  close  of  the  fiscal  year.  During 
the  past  year  the  work  has  progressed  steadilv,  notwithstanding  the  difficulties  pre- 
sented by  the  remoteness  of  the  site  and  the  lack  of  local  water  supply.  The  tower, 
keepers'  dwelling,  landinjg;  facilities,  installation  of  iUuminating  apprntus,  etc.,  are 
mactiodly  completed,  with  some  work  remaining  to  be  done  on  the  railroad  track, 
llie  light  was  placed  ui  commission  on  October  21,  1917.  It  is  expected  that  the 
entire  project  wul  be  completed  early  in  November,  1917.  Amount  expended  to  June 
30, 1917,  $68,695.79. 

TENTH  DISTRICT. 

Ashtabula  Harbor,  Ohio,— The  act  of  October  22,  1913,  appropriated  $45jOOO  for 
rearran^dng,  rebuilding^  and  improvement  of  aids  to  navigation  at  Ashtabula  Harbor, 
Ohio.  vVork  has  been  in  progress  at  the  site  throughout  tne  year.  New  light  placed 
in  commission  September  21,  1916,  and  new  fog  si^uJ  in  commission  March  26,  1917. 
It  is  expected  to  complete  interior  finish  of  structure  during  present  season.  Amount 
expended  to  June  30,  1917,  $41,313.45. 

Cleveland  Harbor,  Ohio.—The  act  of  October  22,  1913,  appropriated  $17,600  for 
removal,  reconstruction,  and  improvement  of  the  fog-s^u  station  at  Cleveland 
Harbor,  Ohio.  Fog-signal  jplant  installed  and  signal  in  commission  August  18, 1916. 
It  Ib  expected  to  complete  interior  finish  of  structure  during  present  season.  Amount 
expended  to  June  30^  1917.  $17,310.97. 

Lorain  Harbor,  Ohio.— The  act  of  October  22, 1913,  appropriated  $35,000  for  a  li^t 
and  fog-signal  station  and  improvement  of  aids  to  navigation  at  Lorain  Harbor,  Ohio. 
On  June  30,  1917,  the  concrete  structure  had  been  erected,  roof  completed  except 
shingling,  metal  work  of  lantern  erected,  and  concrete  forms  removed.  Temporary 
li^t  in  commission  shown  from  new  lantern.  It  is  expected  to  install  permanent 
li^t  this  season  and  place  fog  signal  in  commiasion  early  next  season.  Amount 
expended  to  June  30, 1917,  $31,546.13. 

Conneaut  Harbor,  Ohio.— The  act  of  July  1,  1916,  appropriated  $63,500  t<x  a  U^t 
9pd  fog  sienal  and  improving  aids  to  navigation  at  Conneaut  Harbor,  Ohio.  Ine- 
liminary  plans  for  the  structure  have  been  approved.    Contract  for  steel  frameworiE, 
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ndlingB,  and  davits  for  foundation  base  has  been  awarded.  The  structure  will  prob- 
ably be  completed  next  season.    Amount  expended  to  June  30,  1917,  $704.43. 

ToUdo  Harbor^  Ohio. — The  act  of  July  1,  1916,  appropriated  115,000  for  improving 
the  aids  to  navigation  in  Toledo  Harbor,  Ohio.  Contract  has  been  executed  for 
fumiflhine  two  skeleton  steel  towers  for  Manhattan  Range  Lights,  and  it  is  expected 
to  erect  the  towers  during  the  present  season.  Amount  expended  to  June  30,  1917, 
1143.00. 

Favrport  HcarhoTj  Ohio. — ^The  act  of  June  12,  1917,  appropriated  $42,000  for  improv- 
ing alas  to  navigation  at  Fairport  Harbor,  Ohio.  No  expenditures  have  been  made 
from  this  appropriation. 

Huron  Harbor,  Ohio.— The  act  of  June  12, 1917,  appropriated  $4,500  for  establishing 
aids  to  navigation  at  Huron  Harbor,  Ohio.  No  expenditures  have  been  made  from 
this  appropriation. 

ELEVENTH  DI8TKICT. 

Detroit  River,  Mich,— The  act  of  March  4,  1911,  appropriated  $210,000  tor  estab- 
lishing aids  to  navigation  along  the  Livingstone  Cnannel,  Detroit  River,  Mich., 
inclucung  authority  to  locate  and  construct  lights  and  to  place  buoys  necessary  to 
properly  mark  this  channel.  On  June  30,  1917,  12  concrete  piers  had  been  com- 
pleted and  9  beacons  lights  placed  in  commission.  The  other  3  await  completion  of 
contemplated  changes  in  the  channel  before  they  can  be  utilized .  Thirteen  gas  buoys 
and  21  spar  buoys  are  now  used  to  mark  the  channel,  in  addition  to  the  lights  on  piers. 
Plans  have  been  prepared  for  the  construction  of  a  light  and  fog  signal  near  the  south- 
em  end  of  the  channel,  which,  if  carried  out,  will  relieve  a  lightship  now  maintained 
in.the  locality  and  which  is  becoming  badly  deteriorated,  requirmg  early  condem- 
nation. Two  additional  piers  lights  wul  be  established,  taking  the  place  of  gas  buoys 
now  maintained  on  the  west  side.  This  can  not  be  done  \mtil  the  proposed  channel 
widening  has  been  completed.  In  addition  to  the  lights  along  the  channel  proper,  a 
semaphore  system  for  controlling  the  movements  of  vessels  through  the  channel 
has  been  constructed  and  placed  in  operation.  After  one  season's  operation  the 
continuance  of  this  system  was  foimd  justified,  and  steps  are  now  being  taken  to 
relocate  the  semaphore  stations  in  more  favorable  locations  and  provide  a  permanent 
foimdation  and  structure  for  the  north  one.  It  is  expected  that  the  changes  in  loca- 
tion will  be  made  effective  about  September  30,  1917.  Amount  expended  to  Jime 
30, 1917,  $146^133.99. 

Aids  to  navigation f  Fitting  hland  Channel y  Detroit  River y  Mich. — ^The  act  of  July  1, 
1916,  appropriated  $25,000  for  aids  to  navigation.  Fighting  Island  Channel,  Deti^oit 
River,  Mich.  Under  this  appropriation,  a  nonattended  flashing  acetylene  light, 
known  as  Fighting  Island  Soutn,  has  been  established  off  the  south  end  of  the  island 


on  a  skeleton  steel  tower  to  mark  the  junction  of  the  Fighting  Island  and  Ballards 
Reef  Channel.  Six  type  S  acetylene-gas  buoys  have  been  contracted  for  to  mark 
points  along  the  channel  banks,  and  the  construction  of  a  permanent  pier  light  to 
mark  the  upper  end  of  the  channel  on  the  east  side  has  been  started .  Fignting  Island 
South  Li^ht  was  placed  in  commission  November  1, 1916,  and  Pintsch-gas  buoys  were 
temporarily  established  at  the  opening  of  navigation  this  season  to  mark  the  locations 
selected  for  the  permanent  acetylene-gas  buoys.  Three  ranges  along  the  channel 
not  adapted  to  use  in  the  new  channel  have  been  discontinued,  one  light  being  re- 
tained as  a  side  light  in  each  case.  It  is  expected  that  all  work  \mder  this  appro- 
priation will  be  completed  within  the  fiscal  year  1918.  Amount  expended  to  June 
30  1917  $8  399.25. 

Sand  hills  Light  Station,  Mich.— The  act  of  June  12,  1917,  appropriated  $70,000  for 
the  establishment  of  a  light  station  and  fog  signal  at  or  near  Sand  Hills.  The  site 
has  been  selected  and  a  survey  made,  also  preliminary  steps  toward  purchase  have 
been  taken.  General  plans  for  the  principal  structure  have  been  prepared  and 
approved.  Detail  plans  will  be  prepared  and  the  work  commencea  this  season. 
Work  done  this  seasorP  will  probably  oe  limited  to  clearing,  preparation  of  founda- 
tion, construction  of  workmen's  quarters,  etc.  It  is  expected  that  the  station  will  be 
completed  and  placed  in  operation  during  the  season  of  1918.  No  expenditures 
have  been  made  from  this  appropriation. 

Aids  to  navigation,  Keweenaw  Waterway,  Mich. — ^The  act  of  June  12, 1917,  appropriated 
$100,000  for  aids  to  navigation,  Keweenaw  Waterway ,  Mich.  An  examination  of  the  site 
for  the  fogHsignal  and  light  structure  proposed  to  mark  the  south  entrance  to  Keweenaw 
Waterway  has  been  made  and  a  test  pile  driven  to  determine  bearing  power.  Plans 
for  the  proposed  structures  are  now  in  the  course  of  preparation.  It  is  expected  that 
&e  station  will  be  completed  and  placed  in  operation  during  the  season  of  1918.  The 
construction  of  a  derricic  scow  to  facilitate  the  work  of  erection  has  been  commenced. 
No  expenditures  have  been  made  from  this  apj^opriation. 
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TWELFTH  DISTRICT. 

WhUe  Shoal,  Mich.— The  act  of  March  4, 1907,  appropriated  $250,000  for  a  light  and 
fog-signal  station  at  White  Shoal,  north  end  of  LaKe  Michigan,  to  replace  the  White 
Shoal  Light  Vessel.  Tower  was  completed  and  light  pla<?ed  in  commission  September 
1,  1910;  fog  sieTial  placed  in  commission  September  15,  1910;  submarine  bell  estab- 
lished September  20,  1911;  water-supply  system  installed  October,  1911;  oil-storage 
system  installed  June,  1913;  auxiliary  flashing  winter  light  establi^ed  December, 
1914.  Equipment  of  three  boat  cranes  with  air-driven  hoists  under  way.  Amount 
expended  to  June  30,  1917,  $225,181.57. 

Chicago  Harbor^  III.— The  act  of  June  12, 1917,  appropriated  $88,000  for  the  rwnoval 
of  Chicago  Harbor  light  and  fog  signal  from  its  present  location  to  the  south  end  of 
the  north  arm  of  the  extension  of  the  exterior  breakwater  and  rebuilding  the  station. 
Skeleton  steel  towers  are  to  be  erected  on  both  the  north  and  the  south  ends  of  the 
south-arm  extension  and  are  to  be  equipped  with  acetylene  lights.  Plans  Ifor  the 
rebuilding  of  the  main  light  and  the  foundations  and  towers  for  the  south  arm  are  being 
prepared.    No  expenditures  have  been  made  from  this  appropriation. 

Indiana  Harbor ,  Ind.— The  act  of  June  12, 1917,  appropriated  $100,000  for  the  estab- 
lishment and  improvement  of  aids  to  navigation  at  Indiana  Harbor,  Ind.  LighUiouse 
tower  and  fog  signal  to  be  erected  at  the  east  end  of  the  north  arm  of  the  breakwater. 
A  skeleton  steel  tower  is  to  be  erected  on  the  north  end  of  the  south  arm  on  a  concrete 
base  and  acet>'lene  light  installed.  No  expenditures  have  been  made  from  this 
appropriation. 

ManitoyxK  Breakwater^  Wis. — ^The  act  of  June  12,  1917,  appropriated  $21,000  for 
improving  the  light  and  fog-signal  station  at  Manitowoc,  Wis.  New  steel  fo^-st^nal 
and  light  station  to  be  eredted;  improved  light  to  be  established;  firstrclass  air  siren 
and  compressors  to  be  installed.  No  expenditures  have  been  made  from  this  appro- 
priation. 

SIZTBBNTH  DISTRICT. 

Aids  to  naviaattofiy  Alaska.— The  acts  of  August  1,  1914,  and  June  12,  1917,  each 
appropriated  $60,000  for  establishing  and  improving  aids  to  navigation  in  Alaskan 
waters.  During  the  year  2  acetylene  lights  ana  6  gas  buoys  were  established  from  the 
above  appropriation.  Order  has  been  placed  for  the  illuminating  apparatus  required 
for  14  aaoitional  acetylene  lights,  and  these  aids  will  be  establi^ed  as  soon  as  practi- 
cable. On  June  30,  1917,  the  total  expenditure  from  the  appropriation  of  August  1, 
1914,  was  $58,628.33.  No  exi)enditures  were  made  from  the  appropriation  of  June  12, 
1917,  up  to  June  30,  1917. 

SBVBNTBBNTH  DISTRICT. 

Aids  to  nayigationy  Puget  Sound,  Wash.— The  act  of  October  22^  1913,  appropriated 
$30,000  for  aids  to  navigation  and  improvements  in  existing  aids  m  Puget  Sound  and 
adjacent  waters,  Washington.  Under  this  appropriation  the  following  work  was  per- 
formed: 

West  Point  Light  Station :  Three-way  horns  were  installed,  and  the  fog-signal  engines 
and  compressors  were  given  a  general  overhauling,  at  a  cost  of  $192.14. 

Point  Wilson  Light  Station:  A  double-mouth  horn  was  installed  on  siren,  at  a  cost  of 
$32. 

Cape  Flattery  Light  Station:  Improvements  to  fog  signal.  A  diaphone  was  pur- 
chased, at  a  cost  of  $1,320. 

Slip  Point  Liffht  Station:  New  illuminating  apparatus,  consistine  of  a  fourth-order 
bivalve  lens  with  fourth-order  vapor  lamp,  characteristic  of  light  a  white  flash  of  80,000 
candlepower  every  5  seconds,  was  installed  in  place  of  the  former  lens  lantern,  and  a 
new  fog-signal  pkmt,  consisting  of  a  diaphone  and  12-horsepower  intemal-combustioQ 
engines,  was  established,  at  a  total  cost  of  $9,204.58. 

Lake  Washington  Canal  electric  incandescent  post  lighttf:  Two  sets  of  duplex 
occulting  apparatus,  with  double  lens-lantern  lenses,  were  purchased  and  turned  over 
to  the  United  States  en^neers  for  installation  and  operation.    Cost,  $260.86. 

Puily  Point  electric  incandescent  post  light:  The  ciiaracteristic  of  this  light  was 
changed,  and  its  intensity  increased  by  changing  from  oil  to  electricity,  at  a  cost  of 
$1,043.40. 

Apple  Cove  Point  Li^t:  Expended  on  this  project  to  date,  $1,034.12. 

Marrowstone  Point  Light  Station:  Change  in  tight  and  fog  signal  and  erection  of  new 
fog-signal  building.    Cost.  $713.70. 

Total  amoimt  expended  from  this  appropriation  to  June  30,  1917,  $25,945.47. 

KelleU  Bluff  Light  Statioriy  Wash.— The  sundry  civil  act  approved  July  1,  1916. 
^ropnated  $40,000  for  establishing  a  light  and  fog-signal  station  at  or  near  KeOett 
Blra 3enry  Island,  Wash. ,  or  at  some  point  on  the  west  coast  of  San  Juan  Island,  Wash. 
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After  due  conaideration,  the  point  known  as  Lime  Kiln  on  the  west  coast  of  San  Juan 
Island  was  decided  upon  as  tne  location  for  this  aid,  to  be  known  as  Lime  Kiln  Light 
Station  and  to  consist  of  a  fourth-order  flashing  light  and  third-order  fog  signal. 
Amount  expended  to  June  30,  1917, 11,258.34. 

Aids  to  navigation^  Coifuille  River ^  Oreg. — ^The  sundry  civil  act  approved  July  1, 1916, 
appropriated  $6,000  for  improvements  to  aids  to  navigation  at  or  near  the  entrance  to 
Cfoquille  River,  Oreg.  An  electric  incandescent  lignt  in  lens  lantern  and  an  elec- 
trically operated  f<^-signal  plant  will  be  established  on  the  opposite  side  of  the  river 
from  me  present  Coquille  Kiver  Light  Station,  including  new  dwelling  and  out- 
buildings.   Amount  expended  to  June  30, 1917, 136.34. 

EIOHTBBNTH  DISTRICT. 

Povnt  Vxncmtt,  CaZ.— The  act  of  July  1,  1916,  appropriated  $80,000  for  establishing 
a  light  and  fog-signal  station  at  Point  Vincente,  Cal.  The  site  is  under  controvers]r» 
and  the  United  States  district  attorney  is  preparing  data  preliminary  to  entering  suit 
for  condemnation  of  suitable  site.  Sketch  drawings  have  oeen  approved,  detail  draw- 
ing of  keepers'  quarters  have  been  prepared,  and  drawings  are  being  prepared  for  a 
reinforced  tower  and  lantern  parapet.  The  lens  is  being  assembled  at  tne  general 
depot.  Specifications  are  being  considered  for  the  fog-signal  installation.  Contracts 
for  construction  of  building  will  be  entered  into,  if  practicable.  The  date  of  comple- 
tion ^  ill  depend  upon  the  legal  proceedings  for  settlement  of  site.  Amount  expended 
to  June  30,  1917,  $13.50. 

UNEXPENDED  BALANCES  ON  JUNE  30,   1917.  FROM  APPROPRUTIONS 
FOR  SPECIAL  WORKS. 


District. 

Title  of  approprlatioiL 

Acts. 

Batenoe. 

0«Mnl 

Tender  for  first  lighthouse  district 

May  27,190s;  Mar.  4,1909.... 
Aug.  24, 1912;  Aug.  26,1912. 
JanT  25, 1915  ................ 

18,370.55 

Light  yessels  for  ^oeral  sendee 

155,991.94 

Lighthouse  teadco* ,  general  service 

62!  701. 16 

l-<ii?ht  vMsels  for  tren^rAl  lake  servir^. 

June  12, 1917 

150,000.00 
60,000.00 

TiAdin  installations  on  lighthouse  tender? ......... 

do 

Oil  houses  for  light  stations 

June  25, 1910 

40L10 

Ist 

Dng  UW^A  T^g^t.  M^    

July  1, 1918 

8,600.00 

2d    

Cape Ckxl Canalliights.  Mass 

Au£.  1.1914 

2,278.94 

Woods  Hole  Lighthouse  Depot,  Mass 

Staten  Island  and  West  Bank  Light  Station,  N.  Y . 

Newark  Bay  Beacon  Lights,  N.J 

Staten  Island  Lighthouse  Depot,  N.  Y 

Hunts  Point  light  StaUon,N.Y 

Aids  to  navigation,  Hudson  River,  N.  Y 

July  1,1916 

16,828.31 

3d 

June 30, 1906;  Mar. 4, 1909.... 
Mar.  4,  1907;  Oct.  22, 1913. .. . 
Aug.  1, 1914;  June  12, 1917 . . . 
Mar.4,1911 

26i627.36 

82.19 

22,144.51 

1,479.79 

Jiilvl.lfllft 

99,959.34 

Tender  for  third  lighthouse  district |  June  12.  Ifii7 

150,000.00 

Aids  to  navigation,  East  River,  N.  Y 

OreatSaltPondLightStation,  R.  I 

Joe  Flogger  Shoal  Ught  Station.  Delaware  Rlvor. 
Aids  to  navigation,  Delaware  River,  I*a.  and  Del. . 
Thimble  Shoal  Urfit  Station,  Va 

do.:.;:..:..::.:...:..::: 

do 

16,000.00 
20,000.00 

4th 

June  30, 1906 

39,396.79 

July  1,1916 

65,400.94 

5th 

JiinA!2.<>.  1010-   KwP   2n  1Q12 

6,446.60 

lighting  Norfolk  fiarborVal '  Mar.  4, 1911  '  .    " 

2,121.20 

Cape  Cfiarles  light  Vessel.  Va !  Jiin«i2.wi7 

130,000.00 

Aids  to  navigation,  Cape  Charles  City,  Va 

Aids  to  navigation,  Chesapeake  Bay,  Md.  and  Va . 

Tender  for  engineer,  sixth  Ughthouse  district 

Aids  to  navigation,  St.  Johns  River,  Fla 

do 

12,800.00 

Mh 

do 

May  27,1908 

20,000.00 
3,602.74 

July  1,1916 

53,503.50 

7th 

Aids  to  navigation,  Florida  Reef,  Fla 

Galveston  Jetty  light  Station,  Tex 

do 

73, 873. 00 

8th 

JunA  11.  igOft!  Mav  27.  laas. 

530.40 

Sabine  Pass  Jetty  Light  Station,  Tex '  Mav  27.  tow 

40,000.00 

Southwest  Pass  light  Vessel,  Mississippi  River. . . 
Aids  to  navigation,  Atohafalaya  Entrance  Chan- 
nel, La. 
Repairing  and  rebuilding  aids  to  navigation,  Gulf 

Aids  to  navigation,  Mississippi  River.  La 

Tender  and  barge,  eighth  lighthouse  district 

NavassaIslandXlghrStotion,W.I 

Point  Borlnquen  light  Station,  P.  R 

Cleveland  Fog-dgnal  Station,  Ohio 

Aids  to  navigation,  Ashtabula  Harbor,  Ohio 

Aids  to  navigation,  Lorain  Harbor, Ohio 

Aids  to  navigation,  Conneaut  Harbor.  Ohio 

Aids  to  navigation,  Toledo  Harbor,  Ohio 

Aids  to  navigation,  Huron  Harbor,  Ohio 

Aids  to  navigation,  Fairport  Harbor,  Ohio 

Superior  Pierhead  Range  Lights,  Wis 

Detroit  River  UghtsTffidi 

Aids  to  navltttlon,  Ashland,  Wis., 

Oct.  22, 1913 

14,932.116 

do.' 

Feb.  28, 1916;  Sept.  8, 1916... 
July  1,1916 

17,20L41 
176,168.51 
49,432.43 

do 

19,986.86 
56,304.21 

9th 

Oct.  22, 1913 

June  12, 1917 

85,000.00 

10th 

Oct.  22, 1913 

289.08 

do 

3,686.56 

do 

3,453.87 
62,795.57 

July  1,1916 

do 

14,857.00 
4,500.00 

June  12, 1917 

do 

42,000.00 
3,100.92 

11th 

June  30, 1906 

Mar.4,1911 

64,866.01 
56.20 

Oct.  22, 1913 

Julyl,l9W 

11,010. 7« 
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Unexfbndbd  Balangbs  on  Junb  30,   1917,  from  Afpbopriations  fob  Spbcial 

Works — Continued . 


District. 

Title  of  appropriatioiL 

ACt8. 

Bataoctt. 

11th 

Sa                                                              

AJ                                                                Mich.. 
W                                                                  I 

a                                               

Ml                                                                     

June  12, 1917 

$70,000.00 
105,000.00 

do 

12th 

Mar.  4, 1907 

24,818.43 
88,000.00 
21,000.00 

ioo,ooaoo 

61,371.67 

1,454.90 

4,054.53 

38,741.66 

5,963.65 

35,000.00 

79,986.50 

80,000.00 

June  12, 1917 

do 

Ai                                                                  

do : 

16th 

Ai                                                                   

Cfi                                                                     

Ai                                                                     

Aug.  1, 1914;  June  12, 1917  .. 
Oct.  22, 1913 

17th.    . 

do 

K                                                                     

AJ                                                                     

July  1,1916 

do 

AJ                                                                  n 

P(                                                                   

AJ                                                                     

June  12, 1917 

18th 

July  1,1916 

19th 

June  12, 1917 

BALANCES  OF  SPECIAL  APPROPRIATIONS  CARRIED  TO  THE  SURPLUS 
FUND  ON  JUNE  30,  1917. 

The  following-named  balances  of  special  appropriations  tinder  the  lighthouae 
Service  remaining  on  the  books  of  the  Treasuryr  Department  and  relating  to  works 
which  had  been  completed  and  against  which  no  ooligatioDs  were  known  to  exist 
were  carried  to  the  smplus  fund  on  June  30,  1917: 

Tender  for  fifteenth  lighthouse  district $276. 72 

Rondout  Creek  Light  Station,  N.Y 6,424.19 

Fort  McHenry  Channel  Range  Lights,  Md 295. 19 

Ifilwaukee  Light  Vesselj  Wia 459.73 

Aids  to  navigation,  Manistique,  Mich '. . . .  .04 

Total  carried  to  surplus  fund 7, 455.  87 

SAVING  OF  LIFE  AND  PROPERTY  BY  VESSELS  OR  EMPLOYEES  OF  THE 
UOHTHOUSE  SERVICE  DURING  THE  FISCAL  YEAR  1917. 


District. 


Vessel  or  employee  rendering 
service. 


Vessel,  etc.,  aided. 


Nature  of  assistance. 


1st.., 


A.  J.  Clinch,  keeper,  Franklin 
Island  light  StaUon,  Me. 

J.  B.  Thurston,  keeper.  Fort  Point 
li^ht  Station,  Me. 


Motor  boat;  William 

Gollamore,  owner. 

Motor  boat 


.do. 


A.  B.  Hamor,  assistant  keeper, 

Egg  Rock  Light  Station,  Me. 
Tender  Zizania 


Motor  boat,  Walter 
Rath  in  charge. 


E.  H.  Pierce,  keeper.  Doubling 
Point  Range  light  Station,  Me. 


Tender  Zizania.. 


Tender  Hibiscus. 


W.  P.  Kent,  keeper,  Egg  Rock 

light  Station,  Me. 
A.  G.  Holt,  keeper,  Deer  Island 

Thorotere  light  Station,  Me. 


J.   E.    . 
Island 


Pnrington,  keeper, 
1  light  Station,  Me. 


Nash 


A.  C.  Holt,  keeper,  Deer  Island 
Thorobro  light  fittatba.  Me. 


Sloop. 


Schooner  Mary  A. 

Hall,  Oapt.  George 

Olsen. 
Motor  boat 


Schooner  Sarah  and 
Lucy,  Oapt .  Perry; 
steamer  Minne- 
haha. 

Freighter  B.  B.  W.; 
Jonetport  Trans- 
portation Go. 

Motor  boat;  Everett 
QxQss,  owzftor. 


Towed  disabled  boat  with  occu- 
pant to  shore. 

Towed  disabled  boat,  with  8  men 
on  board,  to  safe  anchorage. 

Towed  disabled  boat,  with  1  man 
aboard,  to  safe  anchoraM. 

Towed  disabled  boat  to  Bar  Har- 
bor, Me. 

Rescued  from  drowning  2  men 
fallen  overboard  fhnn  Grand 
Trunk  Wharf,  Portland,  Me. 

Rescued  from  drowning  insane 
man  who  Jumped  from  wharf  at 
Bath,  Me. 

Rescued  2  men  marooned  on  Pettis 
Rock,  Kennebec  River,  Me^  and 
transported  them  to  Bath,  Me. 

Towed  lumber-laden  schooner,  in 
dangerous  position,  to  anchorage 
inPortland  Harbor,  Me. 

Towed  disabled  boat,  with  2  fisher- 
men aboard,  to  staaoo. 

Assisted  in  floating  schooner, 
ashore  on  rooks  off  Andrews 
Island,  Me.,  also  assisted  in  tow- 
ing disabled  steamer  Minnehaha 
to  place  of  safety. 

Assisted  in  reoovering  freight  and 
fumbhed  crew  with  lod^ng  and 
meals. 

Towed  disabled  boat  to  Stoninc- 
ton,Me. 
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Saving  of  Lifb  and  Property  by  Vbssels  or  Employbes  of  the  Liohthousb 
Sbrvicb  During  the  Fiscal  Year  1917— Continued. 


Portland  light  Vessel  No.  74,  Me. 
....do 


E.  C.  Mott,  keeper,  Deer  Island 
Light  Station,  liaas. 

Tender  Azalea 

....do 


Nantacket  Shoals  Light  Vessel 
No.  86, 


Stooe  Horse  Shoal  Light  Vessel 

No.  &  Mass. 
T.  Poole,  laborer,  LoveUs  Island 

Depot,  Mass. 
H.  L.  Thomas,  keeper,  Nantucket 

(Great   Point)   Light  Station, 

Mass. 
L.  B.  Clark,  keeper,  Cattyhunk 

UghtStatian,  Mass 


Tender  Azalea. 

H.  L.  Thomas,  keeper,  Nantacket 

Point)   Light  Statior 

C.  Stoil,  assistant  keei 


(Great  Point)  Light  Station, 
Mass.  C.  Stoil,  assistant  keep- 
er,  Nantucket   (Great   Point) 


Light  Station. 
G.  Bartlett,  first  officer,  tender 


Great  Bound  Shoal  light  VesseL 
No.  86, 


G.  A.  Faulkner,  keeper.  Palmer 
Isl«nd  Light  Station,  Mass. 

Boston  Light  Vessel  No.  M,  Mass. 


A.  A.  Howard   keeper   Ipswich 
Range  Light  Station,  Mass. 

Tender  Pansy , 


.do. 


J.  F.  Woods,  keeper,  Saybrook 

Breakwater  light  Station,  Ckmn. 

do 


K.  Hanson,  keeper;  J.  J.  Price, 
first  assistant  keeper;  and  S.  C. 
Wright,second assistant  keeper, 
Absecon  light  Station,  N.  f. 

J.  H.  Woods,  keeper,  Saybrook 
Breakwater  Light  Station,  Conn. 

W.  M.  (}hapel,  keeper,  Flnm  Island 
Light  Station,  N.Y. 

E.  E.  Gildersleeve.  keeper,  Say- 
brook Point  lighiStatian,  Conn. 

J.  A.  Miller,  keeper.  Bridgeport 
Harbor  Light  Station,  Conn. 


Motor  boat;  Charles 

Burgess,  owner. 
Motor  boat;  (3eorge 

McDonald,  owner. 
Power  boat  Marian; 

Albert   Moses, 

owner. 

Schooner  yacht 
Hopewell,  of  Pro- 
vidence, R.  I. 

Knockabout  Nellie, 
of  Providence,  R. 
I. 

SchoGoer  Victor  and 
Ethan;  steamers 
Strathdene,  West 
Point,  and  Chria- 
tianaKnudson. 

Fishing  schooner 
Pontiac. 


Schooner  Roger 
Drury,  of  Boston, 
Mass. 

Power  boat  Chant- 
pion,  of  Newport, 

Dory.i 


Steamer  A.  T.  Ser- 
rell,  of  Newport, 
R.  I. 


Dory  from  schooner 
W.  H.  Moody,  of 
Gloucester,  Mass. 


Motor  boat. . 


Schooner  Qeorgfi  M. 
Warner,  of  Yar- 
mouth, N.  S. 

Portland  packet.... 


Motor  boat,  of 
Poughkeepsie, 
N.  Y.  ' 

Speedboat 

Schooner  Silver 
Queen. 

Yacht  Cerenty 

Sloop  Jolly  Tar 

Tug  S.  L.  Homme- 
dleu. 


Sloop    Samuel    C 
Bond. 


Furnished  boat  with  batteries,  etc. 

Hoisted  boat  and  furnished  wire 
and  tools  to  tighten  propeller. 

Towed  disabled  boat  to  safe  an- 
chorage, repaired  engine,  and 
furnished  food  and  dry  clothing 
to  3  occupants. 

Pulled  off  stranded  schooner  and 
towed  her  to  deep  water. 

Towed  disabled  boat  to  Vineyard 
Haven,  Mass. 

Furnished  food  and  lodging  to  115 
shipwrecked  men  until  arrival 
of  united  States  destroyers. 


Furnished  lodging  to  cilptain  and 
16  men  of  grounded  vessel. 

Rescued  from  drowning  boy  fallen 
off  wharf. 

Furnished  food  and  dry  dothing  to 
captain  and  6  men  who  aban- 
doned sinking  vessel. 

Assisted  in  landing  boat,  with  2 
men  aboard,  driven  ashore  by 
gale. 

Towed  to  pier  dory,  with  3  men 
aboard,  caught  in  ice  Jam. 

Assisted  ashore  crew  of  8  men  of 
disabled  vessel  caught  in  ice 
pack,  and  quartered  crew  at 
Ught  station  until  arrival  of 
Ck)ast  Guard. 

Rescued  man  from  overturned 
dory  and  placed  him  aboard 
barge. 

Rescued  2  men  in  exhausted  con- 
dition, adrift  in  bUsiard  30  hours, 
and  furnished  them  food  and 
lodging. 

Rescued  from  drowning  2  men  from 
overturned  skiff  and  cared  tor 
them  until  arrival  of  harbor 
police. 

Rescued  from  drowning  3  fisher- 
men in  motor  boat  and  furnished 
them  food  and  lodging. 

Furnished  food,  dry  clothing,  and 
lodging  to  captain  and  crew. 

Rescued  captain  and  3  men  in  ex- 
hausted condition  in  small  boat 
from  abandoned  vessel  grounded 
on  Romer  Shoal  and  recovered 
vessel. 

Recovered  disabled  motor  boat 
with  three  boys  aboard  and 
towed  her  to  dock. 

Towed  disabled  speed  boat,  with 
two  occupants  aboard,  to  station. 

Rendered  aid  to  captain  with 
crushed  hand  and  cared  for  him 
until  arrival  of  doctor. 

Assisted  in  getting  distressed 
yacht  off  bar. 


Pulled  sloop  off  shore  on  west  side 
of  breakwater  with  power  boat. 

Rescued  captain  and  wife,  adrift, 
from  sinung  tug,  in  open  boat, 
without  oars. 

Extinguished  fire  in  cottage. 

Aflrfflted  in  getting  sloop  off  break- 
water. 
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Sayinq  of  Lifb  and  Property  bt  Vessels  or  Employees  of  the  Liqhthousb 
Service  During  the  Fiscal  Year  1917 — Continued. 


Pistrict. 


VflMel  or  employee  rendeilDg 
servloe. 


Venel,  etc.,  aided. 


Nature  of  assistance. 


8d. 


4th. 


6th. 


Tender  Pansy.. 


E.  M.  Grant,  keeper,  Stepping 
Stones  light  Stotion,  N.  Y. 

S.  Dodge,  keeper,  W.  H.  Clark, 
first  assistant  keeper,  Block 
Island  (southeast)  Light  Sta^ 
tion,  R.  I. 

Tender  John  Rodgert 


Yacht   Trio;   John 
Pierson,  owner. 

Yacht   Damaaeara; 
David  IC.  Myers, 


W.  F.  Rhodes,  keeper,  and  F.  L. 
Thompson,  assistant  keeper. 
Greens  Ledge  light  Station, 
Conn. 

Tender  Myrtle 


U.  S.  Army  hydro- 
plane. 


Lamioh  ElUs,  U.  S. 
Engineers,  New 
London,  Conn. 

Oyster  boat 


W.  J.  Mmray,  keeper;  S.  Kendiia, 
first  araistant  keeper;  and  J.  F. 
Newman,  second  assistant 
keeper,  UtUe  Gull  Island  light 
StaUon,  N.  Y. 

Cornfield  Point  light  Vessel  No. 
48,  Conn. 

W.  H.  Schellenger,  keeper,  and 
C.  H.  Hickman,  second  assistant 
keeper.  Harbor  of  Refuge  light 
Station,  Del. 

W.  J.  Tate,  keeper,  North  Landing 
River,  Currituck  Sound,  Coin- 
lock  Bay,  and  North  River  Aids, 

Tender  Jessamine 


Motor  boat  Try  Ob. 

Auxiliary  saUboat, 
C.  E.  B  e  a  0  h  , 
owner. 

Small  powerboat... 

Motor  boat 


Launch. 


W.  J.  Tate,  keeper.  North  Land- 
ing River,  etc..  Aids. 


-do. 
.do. 

.do. 

.do. 

.do. 
.do. 


Schooner  Jessie  Irv- 
ing. 
Schooner  Hobson. . . 

Freighter  R.C.Bea- 

man. 
Boat  Muriel  Dean. . . 
Launch 


Yaohtldlewell. 


Motor  boat.. 


.do. 


do 

Tender  Maple. 


J.   F.   Hudgins,   keeper,   Neuse 

River  Light  Station,  etc.,  N.  C. 

Tender  Maple 


North  Carolina  Fish- 
eries Commission 
boat  Gretchen. 

Schooner  Rattler, 
Capt.  Frank  Gib- 
son. 

Launch 


W.  H.  Davis,  keeper,  Laiaretto 

lighthouse  Depot,  Md. 
C.  C.  Tyler,  keeper,  Great  Shoals 

light  SUUon,Md. 


Tender  Jessamine 

W.  M.  Midgett.  assistant  keeper. 
Love  Point  light  SUtion,  Md. 

W.  ;.  Tate,  keeper,  North  Land- 
ing River,  etc..  Aids,  N.  C. 


Steamer  Severn  and 
bugeye  Mary  E. 
Fouble. 

do 

Launch 


Q.  M.  WUlis,  sr.,  keeper,  Cedar 
Point  Light  Station,  Md. 


Yacht 

Yacht    Abeela, 

New  York. 
Launch  Jane 


Towed  yacht,  in  sinHng  condition, 
with  two  occupants  aboanL  to 
vacht  basin,  doath   Brooklyn, 

Rescued  owner  and  guest  from  dis- 
abled yacht  and  furnished  tbem 
meal. 

Assisted  in  saving  damaged  hjtlro- 
plane,  which  aUghted  in  surf 
near  station,  and  in  repairing 
same,  and  furnished  occupants 
lodging  and  clothing. 

Assisted  in  saving  launch,  near 
sinking,  at  Customhouse  wharl 

Assisted  in  eztinguishing  flamfes. 


Towed  disabled  motor  boat,  with 

two  men  aboard,  to  shore. 
Towed  boat,  adrift,  to  station. 


Towed  small  power  boat,  adrift, 
with  1  ooeupant,  to  Saybrook 
Point. 

Recovered  diMbled  motor  boat, 
with  6  men  aboard,  blown  off- 
shore from  light  station. 

Rendered  assistance  to  disabled 
launch. 


Floated  schooner  ashore  oo  Kent 
Island  Shoal,  Md. 

Assisted  in  floating  schooner  ashore 
near  station. 

Rendered  assistance  to  disabled 
freighter. 

Assisted  in  floating  boat. 

Assisted  in  makixig  emergency  re- 
pairs to  launch. 

Piloted  yacht  which  had  lost  her 
way. 

Assisted  in  repairing  disabled  aero- 
plane and  provided  shelter  for 
occupants. 

Aided  disabled  boat  and  assisted 
in  repairing  same. 

Towed  disabled  motor  boat  to  safe 
harbor. 

Assisted  in  floating  boat  and  con- 
veyed State  fish  commissioner  to 
Colnjock,  N.  C. 

Towed  disabled  and  sinking 
schooner  to  harbor  and  rescued 
complement  of  4  men. 

Rescued  9  persons  from  disabled 


Rendered  assistance  tosteamer  and 
bugeye,  which  collided. 

Went  to  assistance  of  those  on 

board  these  boats. 
Rendered  assistance  to  3  persons  in 

disabled  launch  and  furnished 

them  food  and  shelter. 
Rescued  man  from  drowning. 
Assisted  in  rescuing  drowning  man. 

Floated  stranded  yacht. 

Repaired  engine  of  yaoht 

Floated  launch  aground  on  bar  near 
light  station  and  furnished  lodg- 
ing to  crew. 
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SaYINQ  of  LiPB  and  PbOPBBTT  by  VbBSBLS  OB  EmPLOTBBS  of  THB  LlQHTffOUSB 

Sbbyiob  DuBma  thb  Fisoal  Ybab  1917— -Oontinued. 


District. 


Vessel  or  employee  renderiDg 
servioe. 


Vessel,  etc.,  aided. 


Nature  of  assistance. 


5tta. 


«tli. 


Tender  Mi^le.. 


.do.. 
.do.. 
-do.. 


Tender  Ordild 

W.  Newton,  keeper,  Harbor  Island 
Bar  Li^  Station,  N.C. 

O.  O.  Johnson,  assistant  keeper, 
Old  Plantation  Flats  Lig^t  Sta- 
tion, Va. 

T.  D.  Qoidley,  keeper,  Nense 
Biver  Light  Station,  etc.,  N.  C. 

H.  8.  ICoore,  keeper,  Janes  Island 
Light  Station,  Md. 


Tender  Laorel. 


TendteHoUy 

T.  H.  Baum,  keeper,  Long  Shoal 
Light  Station,  N.  C. 

L.  v.  QaskilL  assistant  keeper. 
Long  Shoal  Light  SUtion,  N.  C. 

C.  A.  Sterling,  keeper.  Craney  Is- 
land Li^bTstation,  Va. 

Tender  Cypress 

....do. 


....do 

Tender  Mangrove. 
do 


Tender  Snowdrop. 


A.  F.  Widunann,  keeper.  Cape 
Bomain  Light  Station,  S.  C. 

J.  Cromley,  keeper,  and  B.  H. 
Cromley.  assistant  keeper,  8ft- 
pelo  Light  Station,  Oa. 

L.  H.  Bringloe,  keeper,  and  ? .  Ori- 
sillo,  second  asaostant  keeper, 
Charleston  Light  Station.  S.  C. 

T.  Knight,  keeper.  J.  H.  Menges, 
first  assistant  keeper;  and  W.  E. 
ICoCreary ,  second  assistant  keep- 
er. Hillsboro  Inlet  Light  Station, 
Fla. 

T.  Knight,  keeper,  and  W.  E.  ICo- 
Creary,  second  assistant  keeper, 
Hillsboro  Inlet  Llc^t  Station, 
Fla. 

B.  Helsser,  keeper,  Jupiter  Inlet 
Light  Station,  Fla. 


F.  Traugott,  keeper.  Hunting  Is- 
land Light  Btafion,  S.  C. 


Oyster  boat  Lady 
sleanora. 

Schooners.  E .  Lank- 
ford. 
Bateau  Princess 

Schooner    Ada    J. 
Campbell. 

Tug  W.  S.  Embrey, 

(rf  New  York. 
SdioonerLacy 


Motor  boab.. 


Freight  boat  OUve. 
Skiff 


Motor  boat.. 


Schooner  Thomas  J. 

Seward. 
Power  boat  E.  B. 

Daniels. 
do 


Yacht  Joan  m,  of 
Noriolk,  Va. 

U.S.  8.  Hector 


British  S.  8.  Oak 
Branch. 

Motor  boat  Acme.... 

BnUsh  S.  S.  Nevis- 

ian. 
Powerboat  Kurkim- 

wah-  W.  O.  Hin- 

son,  James  Island, 

S.  C.,  owner. 
Small  boat 


Barge  Northwest... . 
Schooner  Perry  Sel- 


SmaUboat. 
Motor  boat. 


Barge  HOdegard; 
AUred  Clement, 
New  Orleans,  La., 
owner. 
S.  8.  Sangstad, 
United  Frdt  Co., 
Boston,  Mass., 
owners. 

Tug  Passport:  Sa- 
yannah  River 
Lumber  Co.,  Sa- 
vannah, Oa.,own- 


Towed  boat,  anchored  with  masts 
and  sails  overboard,  to  Balti- 
more. Md. 

Floated  schooner  ashore  at  Mathias 
Point,  Md. 

Went  to  assistance  of  bateau  and 
landed  crew  at  Annapolis,  Md. 

Went  to  assistance  of  schooner, 
with  decks  awash,  and  towed  her 
to  safe  anchorage. 

Towed  disabled  tug,  with  5  persons 
aboard,  to  safety. 

Floated  and  towed  schooner  to 
harbor. 

Towed  disabled  motor  boat  to  sta- 
tion, furnished  occupants  food, 
and  towed  boat  to  Cape  Charles, 
Va.  ^ 

Towed  heavily  laden  freight  boat  to 
safe  harbor. 

Rendered  assistance  to  occupants 
of  skiff  caught  in  ice  near  station 
and  furnished  them  food  and 
lodging. 

Towed  disabled  motor  boat,  con- 
taining 7  persons,  to  Washington, 
N.C. 

Pulled  schooner  ashore  on  Point 
Bremo,  Va.,  into  deep  water. 

Assisted  disabled  power  boat  and 
hdped  repair  engines. 

Bescued  member  of  crew  troai 
drowning  and  towed  yacht  to 
safe  haroor. 

Rescued  master  and  20  others  left 
on  wrecked  steamer. 

Picked  up  moorings  off  Charleston 
Harbor  and  denvered  them  to 
vessel's  agents  in  Charleston,  S.C. 

Towed  disabled  boat,  with  4  men 
aboard,  to  Charleston,  S.  C. 

Assisted  in  floating  vessel  grounded 
on  St.  Simon  Bar.  Qa. 

Picked  up  boat  adrift  off  Fort  Sum- 
ter and  delivered  it  to  Charleston 
Li^thouse  Depot 

Bescued  party  of  11  persons  fh>m 

rHous  positfon  in  Winyah  Bay, 
C,  and  transferred  them  to 

Georgetown,  8.  C. 
Assisted    captain   and    4    others 

washed  ashore. 
Assisted  schooner  in  distress  off 

Sapelo  Light  Station  and  secured 

tug  for  tow  to  Brunswick,  Qa. 
Assisted  2  fishermen  in  breakers  tn 

reaching  shore  near  light  station. 

Rescued  8  persons  from  upset  motor 
boat  and  furnished  them  clothing 
and  food. 


jhed  to  Key  West,  Fla.,  tor 
for  grounded  vessel. 


I  nested  aid  bv  wireless  for  vessel 
ashore  off  Jupiter  Inlet,  Fla. 


Advised  owners  by  telegraph  ol  dis- 
abled condition  of  tug  near  light 
station. 
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I 


District. 


ttl  or  employee  renderiof 
servloe. 


Vessel,  etc.,  aided. 


Nature  of 


7th. 


8th. 


10th. 


nth. 


Tender  Snowdrop. . 


Tender  Ivy 

M.  W.  Streckert,  keeper,  and  O. 
H.  Beadnell,  second  assistant 
keeper,  Sand  Island  Light  Sta- 
tion, Ala. 

M.  Brown,  first  assistant  keeper, 
Sand  Island  Light  Station,  Ala. 

T.  P.  Roberts,  assistant  keeper, 
Aransas  Pass  Li^t  Station, 
Tex. 

O.  R.  Smith,  keeper,  and  L.  B. 
Smith,  asastant  keeper,  Red 
Fish  Bar  Cat  Light  Station,  Tex. 

Tender  Sunflower 


J.  W.  Sprinkle,  laborer  in  charge. 
Pass  Aux  Herons  Lights,  Ala. 

G.  R.  Smith,  keeper,  and  L.  R. 
Smith,  assistant  keeper,  Red 
Fish  Bar  Cut  Light  Station,  Tex. 

A.  Rodi,  keeper.  South  Pass  East 
JettyLight  Station,  etc.,  La. 

J.  H.  Portman,  keeper,  and  F.  A. 
Sohrieber,  assistant  keeper, 
Round  Island  Li^t  Station, 
etc..  Kiss. 

M.W.  Streckert,  keeper;  M.  Brown, 
first  assistant  keeper;  andO.H. 
BeadneU,  second  assistant  keep- 
er. Sand  Island  Light  Station, 

F.  A.'Scfareiber,  assistant  keeper. 
Round  Island  Light  Station, 
etc.,  l£iss.  ^ 

G.  R.  Smith,  keeper.  Red  Fish  Bar 
Cut  Light  Station,  Tex. 

B.  A.  Dissett,  first  assistant  keep- 
er. Toledo  Harbor  Light  Station, 

.....do.* 


G.  F.  Ferguson,  keeper.  Fort  Ni- 
agara L%ht  Station,  N.  Y. 

C.  Fitsmorris,  keeper.  West  Sister 
Island  Light  Station,  Ohio. 


.do. 
.do. 


D.  D.  Hfll,  keeper.  Cross  Over  Is- 
land Li^t  Station,  N.  Y. 

F.  Ritter,  keeper,  Sandusky  Bay 
Inner  Ruige  light  Station, 
Ohio. 

.....do 


A.  Shaw^.,  keeper,  Presque  Isle 
Lijdit  Station,  Pa. 

W.  A.  Burke,  keeper,  Saginaw 
River  Range  L&i  Station, 
Mich. 

L.  McDonald,  first  aadsCant  keep- 
er, and  B.C.  *" ' -- 

sistant  keeper, 

liffht  Statfon,  Mich.;  D.  MoDon- 


.  Towns,! 
r,PortAi 


ustinReef 


aid,  second  assistant  keeper,  De- 
tour Light  Station,  Mich. 


Greek  schooner  Ma- 
ria Louisa. 


.do. 


Sdiooner  Adele. 


S.  S.  Standard; 

Standard  Oil  Co., 

Bayonne,   N.   J., 

owners. 
Launch  Bemice,  of 

Point  Clear,  Ala. 
LsonohEmmy 


V.  S.  torpedo  boat 
Flusser. 

Motor  boat 


Launch;  Aug.Writz, 
owner. 


Small  sailboat.. 


Motor  tug  Fortune. 
Laundi 


Yacht  Dorel. 


Yacht  Luella;  P.C. 
and  C.  A.  Peters, 
owners. 

Launch  Baby  Ram- 
bler. 
Launch  Exalta.... 


Barge  Brigton;  Mon- 
treal Transporta- 
tion Co. 

Launch 


.do. 


Sailboat;  Earl  Beau- 
tel,  owner. 


Rescued  5  members  of  crew  from 
wrec^  on  Dry  Tortu^as  and  trans- 
ported them  to  Key  Wefct,  Fla. 

Assisted  in  trying  to  poll  wreck  off 
shoab. 

Maintained  ligjit  during  hnrrieaDe. 


Saved  property  daring  horricaiia. 

Maintained  U|^  and  protected 
property  dnnng  hurricane. 

Rescued  crew  of  2  men  fh>m  ftxm- 
dered  vessel  and  ftimished  tbem 
food  and  ctothing. 

Floated  vessel  grounded  in  South 
Pass,  La. 


Assisted  disabled  laundh. 

Assisted  disabled  laundi  and  ftir- 

nished  provisions  and  water  to 

occupants. 
Assisted  in  landiD£  orew  of  vessel 

stranded  on  beada  near  light  ste- 

tlon. 
Assisted  occupants  of  disabled  boat 

and  ftimished  them  tDod  end 

shelter. 

Towed  disabled  lanndi  to  place  of 
safety  and  lymished  occupants 
ftiel,  food,  and  shelter. 


Towed  disabled  boat  to  entrance  of 
Pascagoula  River. 

Rescued  crew  of  8  men  ih>m  wreck 
of  motor  tug. 

Towed  disabled  lanndi  to  light 
station  and  ftimished  food  to 
oocin>ant<<. 

Towecl  sunken  yadit  to  light  sta- 
tion and  ridited  and  towed  her 
to  Toledo,  Ohio. 

Assisted  in  rescuing  man  adrift  on 
the  ice  on  Lake  Ontario. 

Rescued  6  persons  from  capsiied 
yadit,  assbted  in  ri^tMg  yacht, 
and  ftimished  food  and  clothing 
to  occupants. 

Furnished  shelter  and  dry  clothing 
to  2  men  en  route  to  Toledo.  Ohio. 

Furnished  4  men  from  duabled 
launch  food  and  lodging. 

Assisted  in  removing  crew  and  per- 
sonal effects  from  barge  grounded 
near  station. 

Towed  launch  to  safety. 


Towed  disabled  launch,   with  7 
parsons  aboard,   to  ,  Sandusky, 

Prevented  spreading  of  fire  in  vi- 
cinity of  station. 
Towed  disabled  boat  to  safety. 


Assiited  in  resooing  Z  flshffmeo 
adrift  on  Ice. 
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Saving  of  Life  and  Property  by  Vissbls  or  Employees  op  the  Lighthouse 
Service  During  the  Fiscal  Year  1917 — Continued. 


District. 


Veasel  or  employee  rendering 
servloe. 


Veael^etc.,  aided. 


Nature  of  aaslstanoe. 


L.  McDonald,  first  assistant  keep- 
er, and  E.  C.  Towns,  second  as- 
sistant keeper,  Port  Austin  Reef 
Li^t  Station,  Mich. 

H.  Keondway,  second  assistant 
keeper,  Foorteen  Mfle  Point 
Licht  Station,  Mich. 

A  McLean,  keeper,  and  C.  G. 
Wright,  second  astdstant  keeper, 
Huron  Island  Light  Station, 
Mich. 

W.  G.  MarshaU.  keeper,  Whidmil] 
Pofait  Light  Station,  Mich. 

F.  G.  Sommer,  keeper,  Detour 
Light  Station,  Mfeh. 

F.  Warner,  keeper.  Birch  Point 


Range  L^hts,  Mich. 
N.  Abear,  keeper,  Fryini 
land  Light  Station,  llfa 


ig  Pan  Is- 
teh. 


-do. 


E.  C.  Byrne,  first  assistant  keeper. 
Point  Iroquois  Light  Station, 
Mich. 

C.  T.  Dayis,  keeper,  Copper  Har- 
bor Range  Lights,  Mich. 

T.  £.  Martin,  assistant  keeper, 
Michigan  City  Li^t  Station,Ind. 

T.  J.  Armstrong,  keeper,  Michigan 
•City  Light  Station,  Ind. 

O.  C.  McCauley,  keeper,  and  C. 
Lonnis,  first  assistant  keeper, 
Squaw    Island   U^t   Station, 

J.  H.  Sullivan,  second  assistant 
keeper.  White  Shoal  Light  Sta- 
tion, Mich. 

E.  H.  Cornell,  keeper,  and  J.  Fits- 
gerald,  assistant  keeper  ^Potta- 
watomie Light  Station,  Wis. 

O.  C.  McCauley,  keeper,  Squsw  Is- 
land Light  Station,  Midh. 

R.  F.  Wright,  first  assistant  keeper, 
Manitowoc  Light  Station,  Wb. 

J.  W.  Barrandjnate,  and  R.  Peter- 
son, cook.  Eleven  Foot  ShoaT 
Ll^t  Vessel  No.  60,  Mich. 

L.  Gronnlng,  laborer,  Chicago  Pier- 
head Range  Li^t  Station,  HI. 

W.  Donovan,  first  assistant  keeper, 
and  S.  O.  Thorrien,  laborer,  (Til- 
caco  Harbor  Light  Station,  111. 

P.  Sheridan,  keeper,  Chicago  Har- 
bor Light  StatloQ,  HI. 

L.  Gronning,  laborer,  Chicago  Pier- 
head Range  Li^t  Station,  HI. 

J.  K.  Robinson,  Keeper,  Calumet 
Harbor  Light  Station,  lU. 

J.  H.  Nelson,  first  assistant  keeper. 
Calumet  Harbor  Light  Station, 
IlL 

E.  C.  Sterritt,  keeper,  Twin  River 
Pofait  Light  S^oQ,  Wis. 


R.  W.  Johnson,  keeper,  and  M. 


Telgard.  first  assistant  keeper, 
Narth  Manitou  Light  Station, 


Mich 
Tender  Fern 


D.  O.  Eii^oD,  keeper,  Guard  I»- 
liDd  L^  eltatlonrAJiiaka. 


Gasoline  fish  boat; 
I.  S.  Osbom,  own- 
er. 

Motor  boat  Florence. 
Launch  Petrel 


Launch  Adolph; 

Spencer  M.  HHI, 

owner. 
Motor  boat;  R.  V. 

Dimoan.  owner. 
Tug  Rambler 


Motor  boat;  M.  J. 

Andress,  owner. 
Motor    boat;    John 

Evans,  owner. 

Canoe 


Launch  Phyllis;  J. 
Brown,  owner, 
Scotts  Pofait,Mlch. 

Motor  boat 


Steamer  Peter  Reiss. 


Fish  tug  Margaret 

McCann. 
Launch  Manowis 


Launch  Thetis,  City 
ofChicaga 

Launch  May 


Motor  boat  Sea  Gull, 
U.  S.  Engineer 
Department 

Motor  boat  Ann  Ella. 


Motor  boat  Teal; 
Peter  Stormer, 
owner. 


S.  S.  Admiral  Farra- 
gut;  Pacific  Alaska 
Navigation  Co., 
E.  D.  Hickman, 


Towed  disabled  boat  to  safety. 


Do. 


Towed  disabled  motor  boat  adrift 
In  a  heavy  sea  to  safety,  and  fkir- 
nished  occupants  fboo,  lodging, 
and  dry  dotnlng. 

Rescued  man  fh>m  drowning. 

Towed  disabled  launch  to  safety. 

Recovered  disabled  boat  adrift  in 
violent  gale. 

Fumlshea  food  to  passengers  of  tug 
caught  in  ice  and  brought  passen- 
gers and  maQ  ashore. 

Towed  disabled  boat  to  safety. 

Towed  leaky  boat  to  safety  and 
furnished  occupants  food  and 


lodging. 
Funuahed 


Motor  boat.. 


ledfood  and  dry  clothing  to 
man  from  capsised  canoe. 

Rescued  from  drowning  man  and 
boy  fallen  off  pier. 

Rescued  from  drowning  boy  fallen 
ofl^ier. 

Towed  disabled  boat  with  2  occu- 
pants ashore. 


Towed  disabled  motor  boat  into 
harbor. 

Notified  Coast  Guard  and  de- 
livered messages  to  stranded 
steamer. 

Towed  disabled  boat  6  miles  into 
harbor. 

Assisted  In  releasfaig  launch  that 
had  beached. 

Rescued  from  drowning  man  fallen 
into  water  from  the  ice. 

Rescued  from  drowning  man  fallen 
of!  pier. 

Pulled  stranded  launch  off  break- 
water and  towed  her  to  light  sta- 
tion; notified  Coast  Guard. 

Furnished  easoline  to  launch  in 
danger  of  orifting  on  breakwater; 
towed  her  to  another  vessel. 

Assisted  in  rescuing  man  blown  off 
pier  by  wind. 

Rescued  woman  from  drowning. 

Assisted  in  rendering  aid  to  dis- 
abled boat. 

Notified  Coast  Guard,  who  ren- 
dered assistance  to  disabled 
motor  boat. 

Towed  disabled  boat,  with  3  men 
aboard,  to  shore  and  furnished 
them  gasoline. 

Removed  passengers  and  assisted 
in  pulling  grounded  vessel  clear 
oo  flood  Ude. 


Towed  to  stadon. 
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District. 


lel  or  employet  rendering 
service. 


Venel,  etc.,  aided. 


Nature  of 


16th. 


ITth. 


ISth 


19th. 


R.  McKlem,  keeper;  O.  Alexius, 
first  assistant  keeper;  and  J.  C. 
Jespersen,  second  assistant  keep- 
er. Eldred  Rock  Light  Station, 
Alaska. 

D.  O.  Kinvon,  keeper,  Guard  la- 
land  Light  Station,  Alaska. 

8.  G.  Olsen,  keeper;  E.  Peoqr,  first 
assistant  keeper;  and  w.  J. 
Morgan,  second  assistant  keeper, 
Cape  Hinchinbrook  Light  sta- 
tUm,  Alaska. 

8.  F.  Shepard,  keeper,  Mary  Island 
Lieht  StaUon,  JJaAh. 

Tender  Fern 


Fish-trap  watchman, 
Chilkoot  cannery. 


Launch  Holdahl  2nd 


Cohimbia  River  Light  Vessel  No. 

S».Oreg. 
J.  £.  Thomas,  keeper,  and  H.  J. 

Williams,  assistant  keeper,  Edis 

Hook  Li^t  Station,  Wash. 
L.  A.   Pettersen,  keeptf,  West 

Point  Light  Station,  Wash. 

G.  A.  Cobb,  keeper,  and  T.  8. 
Thomson,  assistant  keeper,Hum- 
boldt  Bay  Fog  Signal  Station, 
CaL 

Tender  Columbine 


Motor  boatRetriever; 

Chas.  Baker,owner. 
Barge  Henry  Villard; 

James  Griffiths  & 

Sons,  owners. 
Fishing  boat  Nara.. 

Launch............ 


Sailboat  Mist;  George 
DeBrits,  owner. 

U.  8.  submarine  H-3 


.do... 


Schooner  Muriel.. 


Conveyed  iqlured  man  to  station 
and  took  lum  to  Haines,  A]aak% 
for  medical  treatment. 


Furnished  occupants  gasoUne. 

Furnished  shelter,  dothing, 
subslstenoe  to  shipwrecked 
stormboond  native  mafl     ~ 


Furnished  gasoUne  to  occupants. 
Towed    barge    into    Ketchikan, 


Rendered  assistance  to  boat  con- 
taining 2  men. 

Towed  disabled  launch,  containing 
2  men,  to  safe  andiorage. 

Towed  disabled  boat  ciB  rocks 
near  station  to  Ballard,  Waait., 
for  repairs. 

Assisted  in  rescuing  27  men  from 
vessel  ashore. 


Seardied  for  Army  launch  lost  off 
Oahu  Island. 

Towed  grounded  schooner,  with  2 
lifters,  to  safe  andiorage  and 
floated  her  by  littering  carga 


DAMAGE  BY  COLLISIONS. 

On  November  24,  1916,  Pollock  Rip  Light  VesBel  No.  47,  Mass.,  waa  fouled  by  a 
barge  in  tow  of  the  tug  Calvert,  Cost  of  repairs  in  the  sum  of  $494  was  paid  by  the 
owners  of  the  vessel.  * 

On  Januarv  13,  1917,  Stone  Horse  Shoal  Light  Vessel  No.  5,  Mass.,  was  fouled  by 
the  baree  Becfast  in  tow  of  the  tug  William  B.  Ktene,  causing  damages  to  the  extent  oL 
$463,  wtdch  amount  was  paid  by  the  owners  of  the  tug. 

On  January  19, 1917,  Pollock  Rip  lig^t  Vessel  No.  47,  Mass.,  was  fouled  by  a  bam 
in  tow  of  the  tug  Standard,  Cost  of  repairs  in  the  sum  of  11,204.28  was  paid  by  the 
owners  of  the  tug. 

On  January  21,  1917,  Handkerchief  light  Vessel  No.  3,  Mass.,  was  fouled  by  the 
barge  Nanticohe  in  tow  of  the  tug  Tacony.  The  owners  of  the  tug  have  agreed  to  pay 
for  the  damages,  estimated  at  about  $650. 

On  July  8,  1916.  Sheepshead  Bay  Outer  Light  was  run  into  by  the  etesmer  Oiralda. 
Damage  to  the  light  in  tiie  amount  of  $218.61  was  paid  by  the  owner  of  the  vessel. 

On  October  21,  1916,  the  American  S.  S.  J/b/cfe^aord collided  with  and  sunk  Joe 
Flogger  Shoal  Gas  and  Bell  Buoy  11  A.  Cost  of  repairs  in  the  sum  of  $576.89  was  paid 
by  the  owners  of  the  vessel. 

On  October  30, 1916,  the  British  S.  S.  Panama  Transport  collided  with  the  upstream 
wharf  at  Fort  MifSin,  Pa.,  {causing  damage  to  lighthouse  property  to  the  extent  of 
$230.28.  Steps  have  been  taken  to  have  the  damage  paid  for  by  the  owners  of  the 
vessel. 

On  September  1, 1916,  Aaron  Shoal  Beacon  Light,  Va.,  was  collided  with  and  com- 
pletely destroyed  by  the  tugboat  W.  W.  OraJum.  The  beacon  was  rebuilt  by  tiie 
owners  of  the  tug  at  an  estimated  cost  of  $225. 

On  November  29,  1916,  Brewerton  Channel  Gaa  Buoy  No.  8B  was  collided  with  by 
the  S.  S.  Melrose f  causing  dama^  to  the  buoy  in  the  estimated  amoimt  of  $280.40, 
which  was  paid  by  the  owners  ofthe  vessel. 

On  December  18,  1916,  Cape  Charles  Liffht  Vessel  No.  101,  Va.,  was  coUided  with 
by  the  Danish  motorsbip  Oregon,  causing  ofamage  to  the  li^t  vessel  in  tiie  estimated 
amount  of  $3,500.    The  cost  of  repairs  have  been  paid  by  the  owners  of  the  vessel. 
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On  January  6,  1917,  Croatan  Light  Station,  N.  C,  was  collided  with  by  the  tuff 
Curtin  with  four  barges  in  tow,  causing  damage  to  the  light  station  in  the  estimated 
amount  of  |120,  which  the  owner  of  the  tug  has  asTeed  to  pay  for. 

On  January  15, 1917,  an  auto  truck  used  at  the  Portsmouth  Lichthouse  Depot,  Va., 
collided  with  a  street  car.  causing  damages  to  the  auto  truck  to  the  extent  of  1133.60. 
Steps  have  been  taken  to  nave  the  damage  paid  for  by  the  street  car  company. 

On  February  7, 1917,  Curtis  Bay  Entrance  Buoy  5M  was  collided  with  by  the  S.  S. 
Shennan,  inflicting  damages  in  the  estimated  amoimt  of  |185,  which  the  owners  of 
tiie  vessel  have  agreed  to  pay. 

On  October  1,  1916,  Charleston  light  Vessel  No.  34,  S.  C,  was  struck  by  a  lighter 
in  tow  of  the  tug  Bee^  causing  damages  to  the  light  vessel  in  the  amoimt  of  $894.20. 
The  claim  was. compromised. 

On  November  21, 1916,  Forrester  Point  Lower  Range  Front  Light  No.  62,  St.  Johns 
River,  Fla.,  was  damagea  by  the  S.  S.  Osceola  in  the  amount  of  |100,  which  was  paid 
by  the  Government. 

On  December  26, 1916,  Forrester  Point  Upper  Range  Front  Light  No.  66,  St.  Johns 
River,  Fla.,  was  damaged  by  the  steamer  Ctivedon  in  the  amount  of  |100.  The  claim 
was  compromised. 

On  April  8,  1917,  New  Channel  Range  Front  Light,  N.  C.j  was  damaged  by  the 
houseboat  Everglades  in  the  amount  of  |887.  Efforts  are  bemg  made  to  have  the 
owner  of  the  vessel  pay  for  the  dama^. 

On  April  8,  1917,  Battery  Island  Light  No.  2A,  N.  C,  was  damaged  by  the  house- 
boat Everglades.  Efforts  are  being  miule  to  have  the  owner  of  the  vessel  pay  for  the 
damages  amounting  to  |775. 

On  October  21,  1916,  Nashua  Light  No.  84,  Fla.,  was  damaged  by  a  tow  of  the  tug 
Resolute.    The  light  was  rebuilt  by  the  Government  at  a  cost  of  |100. 

On  September  12, 1916.  Mackey  Point  Light,  Savannah,  Ga.,  was  damaged  by  boaj 
of  contractor  engaged  in  dredging  Savannah  River.  *  The  structure  was  rebuilt  by  the 
owners  of  the  boat  at  a  cost  of  about  |100. 

On  July  29,  1916,  Galveston  Bay  Channel  Range  Front  light,  Tex.,  was  collided 
with  by  a  barge  in  tow  of  the  tug  Wm,  /.  Kelley.  The  cost  of  repairs,  1171.82,  was 
paid  by  the  owners  of  the  tug. 

On  June  7,  1917,  the  tower  of  Cleveland  West  Pier  Light,  Ohio,  was  destroyed  by 
the  steamer  /.  C.  Morse ^  in  tow  of  tugs  Frank  W  and  Lorain.  The  tower  will  be 
replaced  by  the  owners  of  the  tugs  at  an  estimated  cost  of  $850. 

On  May  23,  1917,  the  tender  Crocus  was  struck  by  the  steamer  City  of  Detroit  III 
in  tow  of  the  tugs  Penniylvania  and  Georgia^  inflicting  damages  estimated  at  $475. 
The  responsible  parties  authorized  the  necessary  repairs,  which  liave  been  completed. 

On  Jime  5,  1916,  Middle  Groimd  Southwest  Buoy  9,  St.  Marys  River,  Mich.,  was 
carried  away  by  the  steamer  Moses  Taylor.  The  owners  of  the  -steamer  paid  the  cost 
of  replacing  the  buoy^  1139.54. 

On  June  17,  1917,  Livingstone  Channel  Gas  Buoy  3B,  Detroit  River,  Mich.,  was 
collided  with  by  the  tug  Gladiator j  with  dredge  and  scow  in  tow,  inflicting  damages 
to  the  buoy  to  tne  extent  of  $279.79,  which  were  paid  for  by  the  owners  of  the  tug. 

On  August  28,  1916,  Redwood  Creek  Beacon  No.  1,  Cal.,  was  collided  with  by  an 
unknown  vessel.  The  beacon  was  replaced  at  the  expense  of  the  Government  at  a 
cost  of  $148.20, 

On  September  28,  1916,  Deadmans  Island  Breakwater  light  No.  4,  Cal.,  was  col- 
lided with  by  an  imknown  vessel,  causing  damage  to  the  light  in  the  estimated  amount 
of  $600. 

On  September  26,  1916,  Alviso  Channel  Beacon  No.  9,  Cal.,  was  collided  with  by 
an  imknown  vessel.    The  beacon  was  replaced  by  the  Government  at  a  cost  of  $148.20. 

On  October  19,  1916,  Petaluma  Creek  Light  No.  1,  Cal.,  was  knocked  down  by  the 
tug  Lou  Chandler  with  a  barge  in  tow,  causing  damage  to  the  light  in  the  estimated 
amount  of  $600.    The  light  was  rebuilt  by  the  owners  of  the  barge. 

On  December  31, 1916,  San  Diego  Bay  Beacon  No.  1,  Cal.,  was  collided  with  by  the 
steamer  Saginaw ,  inflicting  damages  to  the  beacon  in  the  amount  of  $220,  which  were 
paid  for  by  the  owners  of  the  vessel. 

On  January  21,  1917,  Indian  Island  Spit  light,  Cal.,  was  collided  with  by  the 
steamer  Antelope,  destroying  the  lens  lantern  and  doing  other  damage  to  the  structure. 
The  entire  cost  of  repairs  was  borne  by  the  owners  of  the  vessel. 

On  April  19;  1917,  San  Diego  Bay  light  No.  6,  Cal.,  was  collided  with  by  the  tug 
BahadOf  causing  damages  estimated  at  $600.  Steps  have  been  taken  to  have  the 
owners  of  the  tug  make  the  necessary  repairs. 

The  following  damage  to  private  prepay  was  caused  by  vessels  of  the  lighthouse 
Service  during  the  vear: 
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On  April  10, 1917,  relief  light  vessel  No.  66 y  Mass.,  collided  with  the  end  of  the  dock 
of  the  Metropolitan  Coal  Co.,  inflicting  damages  to  the  dock  estimated  at  $100. 

On  June  21,  1917,  Great  Round  Shoal  Light  Vessel  No.  86,  Mass.,  collided  with  the 
end  of  the  wharf  of  the  Pocahontas  Fuel  Co.,  inflicting  damages  to  the  wharf  estimated 
at  1125. 

On  Ma^  26, 1917,  the  tender  Dandelion  collided  with  launch  owned  by  Arthur  Hug- 
gins,  inflicting  damages  to  the  launch  in  the  estimated  amount  of  $25. 

The  li^thouse  Service  was  responsible  for  these  three  collisions,  and  in  accordance 
with  section  4  of  the  act  approvea  June  17, 1910  (36  Stat.,  637),  estimates  will  be  sub- 
mitted to  Congress  in  the  amounts  mentioned. 

PUBLICATIONS  OF  THE  LIGHTHOUSE  SSRVICS. 

[All  pubUoatlaiis  are  at  present  distribiited  tree.] 


Publications. 


Date  of  last 
edition. 


Cost  of 

last 
edition. 


Nomber 

distrib- 

ated. 


Light  lists: 

Atlantic  and  Gulf  coasts  of  United  States 

Padflc  coast  of  United  States,  etc 

Great  Lakes  of  United  States  and  Canada 

Upper  Mis^ssippi  River  and  tributaries 

O hio  River  and  tribntaries 

Lower  Misslssi ppi  River  and  tributaries 

Booy  lists: 

First  district 

•    Second  district 

Third  district _ 

Fourth  district 

Fifth  district 

Sixth  district 

Seventh  district 

Eighth  district 

Ninth  district 

Tenth  district 

Eleventh  district 

Twelfth  district 

Sixteenth  district 

Seventeenth  district 

Eighteenth  district 

Nineteenth  district 

Hiaoellaneoas  publications: 

Weekly  Notice  to  Mariners 

Annual  Report,  Commissianer  of  lighthouses- 
Part  I 

Partn 

Regulations  for  the  United  States  Lighthouse  Service.. 

Medical  handbook 

lighthouse  Service  bulletins 

Regulations  for  lighting  bridges 

Regulations  for  uniforms 

Glvll-service  regulations 

Instructions  for  cost  keeping 

Instructions  to  employees 

The  United  States  lighthouse  Service 


Jan.     1, 1017 

.....do 

Apr.  1,1917 
Jan.  15,1917 
Sept.  15,1910 
Oct.   16,1916 

May    1,1916 

do 

May    1,1917 


1,1917 
1,1917 
l,m6 
1,1916 
1,1916 
1,1917 
1,1917 


June 
July 
Mar. 
Apr. 
Sept. 
July 
Apr. 

do 

do 

June    1,1917 
June    1,1916 

do 

July    1, 1917 

1917 

1916 
1916 
1914 
1915 
1917 
1915 
1912 
1918 
1914 
1915 
1915 


94,270 
1,289 
849 
546 
126 
281 

9(2 
739 

1,446 
S35 

1,800 
728 
414 
704 
180 
211 
631 
349 
315 
476 
200 
157 

3,584 


352 
787 
683 
205 
202 
70 
73 
120 
406 
506 


0,158 

2,437 

1.821 

988 

873 


4,843 
5,108 
6,281 
3,773 
3,906 
3,015 
3,476 
2,806 
1,024 
1,196 
1,100 
1,126 
501 
1,258 
1,315 


170,800 
1,170 


36 

119 

18,000 

129 

3 

2 

50 

55 

247 


COST  OF  PRINTING  FOR  THE  LIGHTHOUSE   SERVICE  DURING  THE 

FISCAL  YEAR  1917. 

li^tliflta $7,835.95 

Buoyliflte 5,430.37 

Notices  to  mariners 3, 743. 12 

Annual  Report,  Part  I 691. 41 

Annual  Beix^,  Part  II 352. 04 

Specifications  and  other  publications 264. 48 

Forms,  reports,  record  books,  etc 4,777.73 

Total 23.096.10 
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MONSY  RECBIVBD  BY  THE  UOHTHOUSB  SBRVICB  AND  TURNED  INTO 
THE  TREASURY,  FISCAL  YEAR  1917. 


District. 

From 

sales  of 

property. 

From 
damages 
to  aids  to 
nltvigation 
and  other 
property. 

From 

leases 

and 

rentals. 

Total. 

Irt 

Il,04flu48 

1,000.00 

4,394.44 

399.33 

4,423.29 

469.61 

269.04 

367.60 

450.24 

1,239.66 

447.46 

28.00 

292.56 

820.62 

1,841.37 

40.00 

11,046.48 

1,268.19 

6,325.39 

408.46 

ad     

S96.28 
671.96 
94.13 
25.00 
89.29 

1161.91 

350.00 

6.00 

3d 

4th      

6th 

4,448.29 
683  70 

eth .* 

24.80 
132.90 
20.00 
468.49 
1,061.49 
1.00 

7th 

401.94 

8th    

616.28 
74.43 
1&44 

903  78 

10th 

1,002.16 

2,310.50 

448.46 

11th     

12th 

14th      

28.00 

10th 

63.00 
474.16 
438.50 

365.56 

17th 

316.00 
1,039.60 

1,100.77 

4,210.37 

40.00 

18th • 

19th        

Bureau 

105.07 

106.07 

Total    

17,038.59 

2,566.52 

4,489.09 

24,004.20 

APPROPRUTIONS  FOR  THE  BUREAU  OF  LIGHTHOUSES  AND  THE 
LIGHTHOUSE  SERVICE,  SIXTY-FOURTH  CONGRESS,  SECOND  SESSION, 
AND  SIXTY-FIFTH  CONGRESS,  FIRST  SESSION,  191^17. 


Tttle. 


Salaries^  Burean  of  Litffathooses,  1018 

Oeneral  expenses,  Lisnthouse  Service,  1018. 

Salaries  of  keepers  of  lighthouses,  1018 

Salaries,  lightbooae  vessels,  1018 

Salaries,  Hothouse  Servioe,  1918 


Total  ior 


Special  works: 

Light  vessels  for  general  lake  serv  ice 

Radio  installations  on  lighthouse  tenders 

Staten  Island  Lifhthoose  Depot,  N.  Y 

Tender  for  third  lighthouse  district 

Aids  to  navigatfon.  Bast  River,  N.y 

Great  Salt  Fond  Li^t  Station,  R.  I 

Cape  Charles  Light  vessel,  Va 

Aids  to  navigation,  Cape  Charles  City.  Va 

Aids  to  navigation,  Chesapeake  Bay,  Md.  and  Va . 

Point  Borinqnen  Li|iit  Station.  P.  R 

Aids  to  navigation,  Huron  Harbor,  Ohfo. 


Aids  to  navigatfon,  Fairport  Harbor,  Ohio. 
Band  Hills  l3ihtStatfon,  Mich 


Aids  to  navigatfon,  Keweenaw  Waterway,  Mich. 

Chicago  Harbor  Light  Station,  HI 

Manitowoc  Breakwater  Light  Siatfon,  Wis 

Aids  to  navigation,  Indiana  Harbor,  md 

Aids  to  navipitfon,  Alaska 

Aids  to  navigatfon,  Washington  and  Oreson 

Aids  to  navigatfon.  Pearl  Harbor,  Hawau! 

Aransas  Pass  Lls^t  Statfon,  Tex 

Total  for  special  works 


Grand  total. 


Act. 


Legislative.  Mar.  3, 1917.. . . 
Sundry  civil,  June  12, 1917. 

do 

....do 

....do 


Sundry  civil,  June  12, 1917. 
.do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
-do. 


.do. 
•do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Urgent  deficiency,  Oct.  6, 1017. 


Amount. 


$64,080 
2,860,000 

040,000 
l,104,fi60 

380,000 


6,3 


150,000 
60,000 
21,000 

160,000 
16,000 
20,000 

130,000 
12,800 
29,000 
86,000 
4,600 
42,000 
70,000 

106,000 
88,000 
21,000 

100,000 
60,000 
36^000 
80,000 
20,000 


1,299,300 


6,637,980 
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EXPENDITURES  DURING  THE  FISCAL  YEAR  1917  FROM  APPROI^tlATIONS 
FOR  THE  LIGHTHOUSE  SERVICE. 

[Obligations  incurred  are  not  included.] 

MAINTENANCE   APPROPRIATIONS. 

Salaries: 

Bureau  of  Lighthouses,  1916 $2,834.65 

Bureau  of  Lighthouses,  1917 58,  77a  22 

Expenses  of  buoyage:  Certified  claims 46. 64 

Supplies  of  lighthouses:  Certified  claims 61.  84 

Salaries  of  keepers  of  lighthouses: 

1916 23,797.64 

1917 903,643,22 

Lighting  of  rivers:  Certified  claims 12.  89 

Salaries,  lighthouse  vessels: 

1916 28,488.70 

1917 998,584.48 

Expenses  of  light  vessels:  Certified  claims 24.  48 

Salaries,  Ligh&ouse  Service: 

1916 3,796.58 

1917 362,981,89 

General  expenses,  Lighthouse  Service: 

1915 22,345.38 

1916 491,276.34 

1917 2,323,542.82 

Certified  claims 258.  30 

Total  maintenance 5, 220, 473.  07 

SPECIAL  WORKS. 

(General: 

Tender  for  first  li^thouse  district 56,385.42 

Tender  for  fifteenth  ligjithouse  district 678.  80 

Light  vessels  for  general  service 64, 438. 38 

Li^thouse  tender,  general  service -78, 711. 22 

Oil  houses  for  light  stations 873. 62 

Claims  for  damages  by  collision  with  lighthouse  vessels 56. 88 

Second  district: 

Cape  Cod  Canal  Ligjits,  Mass 2, 872. 28 

Woods  Hole  Lighthouse  Depot,  Mass 33, 171. 69 

Third  district: 

Staten  Island  Lighthouse  Depot,  N .  Y.  (cari)enter  shop) 10,  ^15. 30 

Newark  Bay  Beacon  Liriits,  N.J 1, 538. 38 

Aids  to  Navteition,  Hudson  River,  N.  Y 40. 66 

Hunts  Point  Light  Station ,  N .  Y 3, 520. 21 

Fourth  district: 

Aids  to  navigation,  Delaware  River,  Pa.  and  Del ..." 14, 599. 06 

Fifth  district: 

Thimble  Shoal  Lirfit  Station,  Va 70. 94 

LightingNorfolk  Harbor,  Va 1, 537. 08 

Fort  McHenry  Channel  Range  Li^ts,  Md 446. 77 

Sixth  district: 

Tender  for  enc:ineer,  sixth  li^thouse  district 23, 173. 90 

Depot  for  sixtn  lighthouse  district 4, 697. 89 

Aids  to  navigation,  St.  Johns  River,  Fla 12,406. 50 

Seventh  district: 

Aids  to  navigation,  Florida  Reefs,  Fla /.  1, 127. 00 

Eighth  district: 

Tender  and  barge,  eighth  lighthouse  district 13. 14 

Galveston  Jetty  Lirfit  Station,  Tex 1, 347. 34 

Southwest  Pass  Li^t  Vessel,  Mississippi  River,  La 44, 326. 00 

Aids  to  navigation,  Atchafalaya  Entrance  Channel,  La 13, 091. 90 

Repairing  and  rebuildinp^  aids  to  navi^tion.  Gulf  of  Mexico 119, 575. 56 

Aios  to  navigation,  Mississippi  River,  La 567. 57 

Ninth  district: 

Navassa  Island  Light  SUtion,  W.  1 56,050.16 
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Tenth  district: 

Cleveland  Fog-Signal  Station,  Ohio |4, 300. 13 

Aids  to  navigation,  Ashtabula  Harbor,  Ohio 11,656.74 

Aids  to  navigation,  Lorain  Harbor,  Ohio 27, 340. 37 

Aids  to  navigation,  Conneaut  Harbor,  Ohio 704. 43 

Aids  to  navigation,  Toledo  Harbor,  Ohio 143. 00 

Eleventh  district: 

Aids  to  navigation,  Fishting  Island  Channel,  Mich 8, 399. 25 

Detroit  River  li^ts,  Mich 930. 16 

Superior  Pierh^  Range  Lights,  Wis 124. 58 

Twelfth  district: 

Milwaukee  Li^t  Vessel^  Wis 240.00 

Aids  to  navigation,  Manistique,  Mich 1, 250. 33 

Sixteenth  district: 

Aids  to  navigation,  Alaska 8, 194. 71 

Cape  St.  Elias  Light  Station,  Alaska 35, 247. 32 

Seventeenth  district: 

Aids  to  navigation,  Puget  Sound,  Wash 5, 226. 14 

Aids  to  navigation,  Coquille  River,  Oreg 36. 34 

Kellett  Bluff  Light  Station,  Wash 1,258.34 

Eighteenth  district: 

Point  Vincente  Ligjit  Station ,  Cal 13. 50 

Total,  special  works ., 651,298.99 

Total,  maintenance  appropriations 5,220,473.07 

Total,  special  works 651,298.99 

Grand  total....  1 5,871,772.06 
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ITEMIZBD  ESTIMATES  OP  APPROPRIATIONS  FOR  THE  FISCAL  YSAR 
1919,  AND  ITEMIZED  STATEMENT  OF  EXPENDITURES  FOR  THS  FIS- 
CAL YEAR  1917,  AS  REQUIRED  BY  THE  ACT  OF  CONGRESS  APPROVED 
JUNE  25,  1910  (36  STAT.,  755). 

[The  expenditures  herein  stated  ere  in  part  estimated,  owing  to  the  tact  that  all  oblkations  inoorred  lor 
the  year  1917  ha^e  not  yet  been  settlea.  Articles  of  supplies  purchased  for  general  stock  have  also  bcea 
distributed,  anproximatelv,  to  features  to  be  beneflteid.  This  table  refers  to  appropriations  made  fn 
the  sundry  ctvll  approprktion  act  and  does  not  hidude  Bureau  salaries  in  Washington  nor  tlM  eost 
of  publications,  otherwfie  provided  for.  This  statement  contains  also  amounts  for  seJaries  and 
under  certain  items  which  are  shown  separately  in  the  Book  of  Estimates,  1919.) 


Item. 


Esti- 
mate, 
1919. 


Expend- 
itures, 
1917. 


Item. 


Esti- 
mate, 
1919. 


Ejcpeod- 
iturcs, 
1917. 


OKNKRAL  BZPKIfSES,  LIOBT- 
HOUSE  SERVICE. 

Lights  and  fog  signals: 

Kations  ana  provisions 

Fuel  and  rent  for  keepers .- . . 

General  supplies 

Repairs  and  Improvements . 
including  grounds  and 
outbuilding 

Establishing  li£hts  and  fog 
signals,  Induaing  sites 

Necessary  additional  land 
for  light  stations 

Oil  and  carbide  houses 

Incidental  expenses 

Daymarks  and  spindles: 

Establishment,  including 
sites 

Repairs  and  Improvements. 

Incidental  expenses 

Post  lights: 

Establishment 

Wages  of  laborers  attend- 
ing lights 

Supplies 

Repairs  and  improvements . 

Incidental  expenses 

Buoys: 

Establishment 

Supplies 

Repairs 

Incidental  expenses 

Tenders: 

Rations  and  provisions 

Supplies 

Repairs 

Incidental  exi>enses 

Light  vessels: 

Rations  and  provisions 

Supplies 

Repairs 

Inadental  expenses 

Depots: 

Pay  of  laborers  and  me- 
chanics  w 

Rent. 

Repairs  and  improvements. 

Inadental  expenses 

Olfioes: 

Technical  books  and  period- 
icals  

Stationery  and  office  sup- 
plies  ^. 


$228,200 
74,000 
315,000 


420,000 

52,000 

1,500 
2,000 
8,000 


2,000 

10,000 

250 

9,100 

225,000 

30,000 

23,000 

1,000 

215, 150 

42,000 

56,000 

750 

294,000 

492,800 

247,000 

6,000 

133,000 

161,000 

192,000 

2,000 


80,000 

5,500 

144,000 

17,000 


500 
22,300 


1161,232 
56,783 
226,812 


348,855 

33,254 

300 
1,201 
11,022 


5,200 

6,845 

78 

2,897 

223,136 

29,236 

21,979 

1,181 

83,537 

24,299 

49,662 

969 

202,501 

381, 115 

224,636 

5,709 

95,198 

119,331 

156,044 

1,118 


60,945 

4,860 

129,767 

18,431 


571 
12,562 


GKNXBAL    EXPENSES,    UGHT- 

HOUSE  SEBVICB— oontd. 

Offices— Continued. 

Telegraph  and  telephone.... 

Traveling  expenses  and 
mfleage 

Rent 

Freight,  expressage,  and 
cartage 

Motorcycle,  Hawaikm  Is- 
lands  

Incidental  expenses 


18,500 

37,000 
3,000 

35,000 

150 
3,100 


35,821 
2,764 

34^100 

75 
2,538 


Total. 


3,608,800 


2,786,030 


Appropriation,  1918, 12,^,000. 
Appropriatton,  1917,  2,790,000. 

SALABIBS  or  KBEPEBS  OF 
UGHTHOXTSES. 

Salaries  of  U^thouse  keepers. 

Appropriation,1918, 1940,000. . . 
Appropriation,  1917,  940,000... 

SALABIES,  UOHTHOUSE 


1,080,000 


088,525 


Salaries  and  wages,  lighthouse 
tenders 

Salaries  and  wages,  light  ves- 
sels  


1,110,000 
540.000 


667,654 
373,813 


Total. 


1,650,000 


1,041,467 


Appropriation,  1918,  $1,104,650. 
Appropriation,  1917,  1,070,000. 


UOHTHOUSE 
SERVICE. 

Salaries,  executive  and  tech- 
nical  

Salaries,    clerical    and    mes- 


fbroe 
Total. 


authorleed    depot 


141,000 
141,000 
109,000 


125,656 
136,069 
106,323 


391,000 


Appropriation,  1918, 1380,000. 
Appropriation,  1917,  375,000. 


Note.— Under  appropriation  "General  Expenses,  Lighthouse  Service,"  it  is  proposed  during  the  fiscal 
»r  1919  to  authorixe  per  diem  in  lieu  of  subsbtenoe,  pursuant  to  th«  act  of  August  1, 1914,  at  rates  of  from 
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SUMMARY  OP  BSTIMATBS  OP  APPROPRIATIONS  POR  THE  LIGHTHOUSE 
SERVICE  POR  THE  FISCAL  YEAR  1919. 

FOR  GENERAL  MAINTENANCE   OF  THE  LIGHTHOUSE   SBRYICE. 

Salaiiee,  Bureau  of  Lkhthouses 167, 030 

General  expenses,  Lignthouse  Service 3,  608,  800 

Salaries,  Lighthouse  Service 391,000 

Salaries,  keepers  of  lighthouses 1, 080, 000 

Salaries,  lighthouse  vessels 1, 650, 000 

Total '. 6,796,830 

FOR  SPECIAL  WORKS. 

Group  1.  Works  urgently  necessary  for  the  safety  or  immediate  needs  of 
navigation  and  for  the  preservation  of  existing  structures  or  equipment, 
for  the  full  utilization  of  other  public  improvements,  or  for  the  efficient 
equipment  of  the  Lighthouse  Service: 

1.  Guantanamo,  Cuba,  improvements 14, 000 

2.  Lighthouse  depot  for  second  district,  construction 85, 000 

3.  Detroit,  Mich.,  improvements  to  lighthouse  depot 53, 000 

4.  Hawaiian  Islands  Ikhthouse  depot,  construction  and  equipment..        90, 000 

5.  Light^keepers'  dwellings,  construction 75, 000 

Note. — All  of  the  foregoing  items  have  been  authorized  by  law. 

6.  Sand  Island  Light  Station,  Ala.,  improvements 45, 000 

7.  Light  vessel  for  Gulf  coast,  Louisiana,  or  for  general  service 160, 000 

8.  Spectacle  Reef  Light  Station,  Mich.,  improvements 28, 000 

9.  Lighthouse  depot  for  fifth  district,  enlaigement,  improvement, 

or  establishment  of  new  depot 275, 000 

10.  Lighthouse  tender,  to  replace  tender  John  Rodgers,  or  for  genenJ 

service 200, 000 

11.  Lighthouse  tender,  to  replace  tender  JessamiiUy  orforgeneralservice .  200, 000 

12.  Ambrose  Channel,  N.  Y.,  aids  to  navigation 26, 000 

13.  Joe  Flogger  Shoal,  N.  J.  aiid  Del.,  aids  to  navigation. 40, 000 

14.  St.  Marvs  River^  Mich.,  aids  to  navi«ition * 80, 000 

15.  Staten  Island  Lighthouse  Depot,  N.  i .  improvements 30, 000 

16.  Additional  gas  buoys,  fifth  lighthouse  distnct 65, 000 

17.  Lighthouse  tender  to  replace  tender  Holly,  or  for  general  service. .  200, 000 

18.  Viigin  Islands,  West  Indies,  aids  to  navi^tion 50, 000 

19.  Staten  Island  Lighthouse  Depot,  N.  Y.,  improvement  and  exten- 

sion of  wharves 120, 000 

20.  Potomac  River,  Md.,  aids  to  navigation 95, 000 

Authorized  by  law 317, 000 

Not  authorized 1, 614, 000 

Total,  group  1 1,931,000 

Group  2.  Works  considered  essential  for  the  needs  of  navigation  and  the 
equipment  of  the  Lighthouse  Service,  and  which  it  is  recommended  be 
undertaken  as  resources  permit,  are  submitted  with  estimates  of  cost. 
(These  items  have  been  selected  from  a  much  laiger  number  of  recom- 
mendations submitted  by  the  inspectors  of  the  lignthouse  districts  and 
others.) 

21.  Charleston  Lighthouse  Depot,  S.  C,  improvements 75, 000 

22.  Key  West  LiAthouse  Dew)t,  Fla.,  establishing 175, 000 

23.  New  Orleans  Lighthouse  Depot,  La. ,  establishing 105, 000 

24.  Ludington,  Mich.,  aids  to  navigation 43, 000 

25.  Tampa  Bay,  Fla.f  aids  to  navigation 15, 000 

26.  Delaware  6ay  entrance,  improvement  of  aids  to  navigation 148, 000 

27.  Goose  Island  Flats,  N.  J.,  establishment  of  light  and  fog-signal 

station 140, 000 

28.  Alaska,  lighthouse  depot,  purchase  of  site  and  construction  and 

equipment 90, 000 

29.  Caliiomia  and  Nevada,  aids  to  navigation 30, 000 

30.  Goat  Island  Lighthouse  Depot,  Cal.,  improvements 55, 000 

31.  Point  Finos  Light  Station,  Cal.,  improvement 35, 000 

32.  Michigan  Island,   Wis.,   establishment  of  light  and  fog-signal 

station 100,000 
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Group  2 — Continued. 

33.  Kauhola  Point  Light  Station,  Hawaii,  improvement $20, 000 

34.  Anaoapa  Island,  Cal.,  establiahmeni  of  lignt  and  fog-signal  station.  115, 000 

35.  Santa  Babara  Lisbt  Station,  Cal.,  improvements 2S,  000 

36.  Cape  Spencer,  Alaska,  establishment  of  li^ht  and  fog-signal  station.  125,  000 

37.  Staten  island  Ligjhthouse  Depot,  N.  Y.,  drydock 130, 000 

38.  Portage  Lake,  Mich.,  establisnment  of  light  and  fog-signal  station 

and  improvement  of  aids 100, 000 

39.  Ram  Island,  Me.,  establishment  of  light 3, 500 

40.  Cape  Kumukahi,  Hawaii,  establishment  of  light 22,  000 

41.  Henderson  Point,  Me.,  establishment  of  light  and  fog  signal 4,  900 

42.  Port  Real,  P.  R.,  establishment  of  light  station 40, 000 

43.  Nine  Mile  Point,  Mich.,  establishment  of  light  and  fog-signal  station  50,  000 

44.  Caribbean  Sea,  aids  to  navigation 75,  000 

45.  Galveston  Jetty  Light  Station,  Tex.,  improvements 8,  500 

46.  Grays  Harbor  Light  Station,  Wash.,  improvements 15,  000 

Total,  group  2  (not  included  in  total  of  estimates) 1,  747,  900 

BEeAPTTULATION. 

For  general  maintenance  of  the  Lighthouse  Service 6,  796,  830 

For  special  works:  Group  1 1,  931,  000 

Total 8,727,830 

DETAILED  ESTIMATES  FOR  MAINTENANCE,  1919. 

BUREAU  OP  UOHTHOU8B8. 

Salaries $67,030 

GENERAL   EXPENSES,   LIGHTHOUSE   SERVICB. 

For  supplies,  repairs,  maintenance,  and  incidental  expenses  of  lighthouses  and 
other  lights,  beacons,  buoyage,  fog  signals,  lighting  of  rivers  heretofore  authorized 
to  be  lignted,  light  vessels,  other  aids  to  navigation,  and  lighthouse  tenders,  including 
the  establishment,  repair,  and  improvement  of  beacons  and  day  marks  and  purchase 
of  land  for  same;  the  establishment  of  post  lights,  buoys,  submarine  signals,  and 
fop;  signals;  the  establishment  of  oil  or  carbide  houses  not  to  exceed  $10,000:  Provided^ 
That  any  oil  or  carbide  house  erected  hereunder  shall  not  exceed  $550  in  cost;  the 
construction  of  necessary  outbuildings  at  a  cost  not  exceeding  $500  at  any  one  light 
station  in  any  fiscal  year;  the  improvements  of  grounds  and  buildings  connected 
with  light  stations  and  depots;  rebuilding  light  stations  and  depots  and  buildings 
connected  therewith;  wages  of  laborers  attending  post  lights;  pay  of  temporary  em- 
ployees and  field  force  while  engaged  on  works  of  general  repair  and  maintenance  and 
piay  of  laborers  and  mechanics  at  lighthouse  depots;  rations  and  provisions  or  commuta- 
tion thereof  for  keepers  of  lighthouses,  working  parties  in  the  field,  officers  and  crews 
of  light  vessels  and  tenders,  and  officials  and  other  authorized  persons  of  the  Light- 
house Service  on  duty  on  board  of  such  tenders  or  vessels;  and  money  accruing  from 
commutation  for  rations  and  provisions  for  the  above-named  persons  on  board  of 
tenders  and  light  vessels  or  in  working  parties  in  the  field  may  be  paid  on  proper 
vouchers  to  the  person  having  charge  of  the  mess  of  such  vessel  or  partVj  reimburse- 
ment under  rules  prescribed  by  the  Secretary  of  Commerce  of  keepers  of  light  stations 
and  masters  of  lignt  vessels  and  of  lighthouse  tenders  for  rations  and  provisions  and 
clothing  furnished  shipwrecked  persons  who  may  be  temporarily  provided  for  by 
them,  not  exceeding  in  all  $5,000  in  any  fiscal  year*  fuel  and  rent  of  (quarters  where 
necessary  for  keepers  of  lighthouses;  the  purchase  of  land  sites  for  fog  signals;  the  rent 
of  necessary  ground  for  allsuch  lights  and  beacons  as  are  for  temporary  use  or  to  mark 
changeable  channels  and  which  in  consequence  can  not  be  tnade  permanent;  Uie  rent 
of  offices,  depots,  and  wharves;  traveling  expenses,  mileage,  library  books  for  light 
stations  and  vessels,  and  technical  books  ana  periodicals  not  exceeaing  $1,000;  and 
for  all  other  contingent  expenses  of  district  offices  and  depots  and  not  exceeding 
$10,000  for  contingent  expenses  of  the  Office  of  the  Bureau  of  Lighthouses  in  Wash- 
ington, $3,608,800. 

Hereafter  the  appropriation,  "General  expenses,  Lighthouse  Service,"  shall  be 
available,  under  regulation^  prescribed  by  the  Secretary  of  Commerce,  for  tiie  pay- 
ment of  traveling  and  subsistence  expenses  of  teachers  while  actually  employed  by 
States  or  private  persons  to  instruct  the  children  of  keepers  of  lighthouses. 
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Hereafter  all  officere  and  employees  engaged  in  the  field  service  or  on  vessels  of  the 
Lighthouse  Service  who  shall  tiave  reacheof  the  age  of  65  years,  after  having  been  30 
years  in  the  active  service  of  the  Grovemment,  may,  at  their  option,  be  retired  &om 
further  performance  of  duty;  and  all  such  officers  and  employees  who  shall  have 
reached  the  age  of  70  years  shall  be  compulsorily  retired  &om  further  performance  of 
duty:  Provided y  That  the  annual  compensation  of  persons  so  retired  shall  be  a  sum 
equal  to  one-fortieth  of  the  last  annual  pay  received  for  each  year  of  active  service  in 
the  Lighthouse  Service,  or  in  a  department  or  branch  of  the  Government  having  a 
retirement  system,  not  to  exceed  in  any  case  thirty-fortieths  of  the  last  annual  pay 
received:  Provided  further,  That  such  retirement  pay  shall  not  include  any  amount 
on  accoimt  of  subsistence  or  other  allowance. 

Hereafter  every  lighthouse  keeper  and  assistant  lighthouse  keeper  in  the  Lighthouse 
Service  of  the  United  States  shall  be  entitled  to  receive  one  ration  per  day,  or,  in  the 
discretion  of  the  Gonmiissioner  of  Lighthouses,  commutation  therefor  at  the  rate  of 
45  cents  per  ration. 

Hereafter  the  Secretary  of  Commerce  is  authorized  to  provide,  under  regulations 
to  be  prescribed  by  him,  for  the  sale  of  publications  of  the  Bureau  of  Lighthouses  and 
the  Lighthouse  Service,  including  the  allowance  of  a  commission  for  such  sales. 

RereadUsr  poet-lantern  lights  and  other  aids  to  navi^tion  may  be  established  and 
maintained,  in  the  discretion  of  the  Commissioner  of  Lighthouses,  out  of  the  annual 
appropriations  for  the  Lighthouse  Service  on  Lakes  Union  and  Washington,  in  the 
^te  of  Washington. 

Note.— The  amount  estimated  tor  is  $7513,800  in  excess  of  the  appropriation  for  the  fiscal  year  1017,  made 
neoesBaiy  on  account  of  the  general  expansion  of  the  Servioe  and  the  great  advance  hi  the  cost  of  all 
oommoditifls. 

An  increase  of  appropriation  is  considered  necessary  on  account  of  the  increase  in 
numbers  of  aids  required  for  the  safetjr  of  navigation,  to  keep  the  Lighthouse  Service 
in  an  economical  state  of  repair  and  efficiency,  and  because  of  the  recent  extraordinary 
advance  in  the  price  of  labor  and  materials.  The  total  number  of  aids  was  increased 
in  1917  from  14,947  to  15,222,  an  increase  of  275,  or  1.9  per  cent.  In  order  to  keep 
pace  with  the* constant  development  of  commerce  it  is  believed  that  proper  provision 
tor  maintenance  and  repair  as  well  as  for  the  establishment  of  necessary  additional 
minor  aids  frequently  requested  by  mariners  should  be  made.  With  the  increasing 
numbers  of  requests  fcv  aids,  it  is  impossible  to  render  the  full  efficiency  and  service 
demanded  unless  adequate  provision  is  made  for  funds.  With  respect  to  the  general 
advance  in  prices  of  commodities,  it  may  be  stated  that  many  items,  such  as  steel 
plate  and  paints  and  paint  materials,  have  advanced  as  high  as  three  or  four  times 
normal  fissures,  while  practically  all  articles  have  advanced  25  per  cent  or  over.  It 
has  been  found  necessary  to  estimate  on  a  40  per  cent  increase  for  all  items  in  the  appro- 
piations  covering  the  purchase  of  supplies  and  materials.  Further  expense  will 
be  incurred  by  the  taking  over  of  the  lighthouse  service  of  the  Virgin  Islimds,  West 
Indies,  imder  Executive  order  of  July  20, 1917.  It  is,  therefore,  believed  that  the  addi- 
tional amoimt  requested  is  conservative  in  view  of  the  circumstances. 

The  foregoing  estimate  of  appropriation  for  "  Greneral  expenses,  Lighthouse  Service," 
includes  a  jMrovision  which  is  submitted  for  "rebuildin£^  ligbt  stations  and  depots 
and  buildii^  connected  therewith.''  Property  of  the  Lighthouse  Service  is  very 
much  exposed  to  storms,  and  damage  amounting  to  an  average  of  $100,000  per  annum 
or  upwaxds  has  been  occasionally  sustained  from  this  cause.  When  the  damage  in 
any  one  locality  is  very  extensive,  it  is  necessary  to  ask  Congress  for  a  epecial  appro- 
priation to  repair  and  rebuild  the  aids  to  navigation  damaged  or  destroyed.  However, 
It  frequently  nappens  that  the  rebuilding  of  a  light  station  or  depot  or  building  con- 
nected tiierewith  which  has  been  destroyed  is  urgently  needed,  not  permitting  of  Uie 
delay  of  securing  a  special  apjMropriation  from  Congress,  and  also  tmtt  funds  may  be 
spared  from  the  appropriation  "General  expenses,  Lighthouse  Service, '*  to  accom- 
plish the  work.  Tne  Comptroller  of  the  Treasury  has  held  (decision  <^  June  19, 1917) 
that  the  appropriation  "ueneral  expenses,  Lighthouse  Service,''  does  not  contain 
authority  for  rebuilding  such  structures.  It  is  considered  to  be  in  the  interest  of  effec- 
tivdy  mftint^^iTiing  the  Lig^thouso  Service  that  provision  for  this  purpose  be  made  in 
the  appropriation  as  recommended. 

The  estimate  of  appropriation  for  '^  General  expenses,  Lighthouse  Service, "  also 
includes  a  jMrovision  for  allowing  commutation  of  rations  and  provisions  to  work- 
ing parties  of  the  Lighthouse  Service  in  the  field.  The  members  of  working  parties 
of  the  lighthouse  Service  are  furnished  their  subsistence  when  employed  away  from 
their  homes  and  stations,  but  there  is  no  authority  for  commuting  the  allowance,  it 
being  necessary  either  to  provide  subsistence  in  kind  or  reimburse  the  individuals 
for  expenditures  made  by  them  for  this  purpose.  It  will  facilitate  the  work  <d  sub- 
sisting field  parties  and  reduce  the  amount  of  clerical  work  in  district  offices  if  authority 
lor  commuting  this  sutMostenceis  granted* 
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Authoritv  is  also  reaueeted  for  the  payment  of  travel  and  subBistence  expensos  of 
teachers  wnile  engaged  in  instructing  the  children  of  lidithouse  keepera.  Ilie  ques- 
tion of  providing  proper  educational  facilities  for  children  at  isolated  light  statiiHH 
is  a  matter  that  has  received  careful  attention,  and  in  some  localities,  notably  in  the 
State  of  Maine,  the  State  educational  authorities  have  made  provision  for  traveling 
teachers  to  instruct  children  at  ouUving  stations,  while  ordinary  school  facilities  are 
otherwise  practically  impossible.  The  State  pays  the  teacher  and  provides  the  school 
books,  and  it  is  considered  proper  that  the  Lidithouse  Service  should  cooperate 
in  this  meritorious  work  to  the  extent  of  providing  for  the  travel  and  subsistence 
expenses  of  the  teachers.  Under  the  existing  arrangements  these  expenses  are  paid 
in  part  by  the  State  and  by  the  keepers,  and  it  is  believed  that  a  hardship  is  thus 
created  on  the  keepers,  who  under  tneir  present  very  moderate  salaries,  can  hardly 
afford  such  additional  expenses.  It  may  also  be  stated  that  in  other  Li^thouse 
Services,  such  as  that  of  Ei^land,  assistance  is  given  toward  the  educatimi  ofkeepers' 
children  by  a  so-called  "educational  grant, "  being  an  extra  allowance  of  money  lor 
each  diild  between  the  ages  of  5  and  15  vears  at  specified  isolated  stations,  for  expense 
in  boarding  out  and  educating  such  children. 

The  item  of  legislation  recommended  above  for  the  retirement  of  superannuated 
persons  has  been  explained  in  the  narrative  portion  of  this  annual  report,  on  page  28. 
It  is  estimated  that  approximately  $150,000  per  annum  would  be  required  to  provide 
for  the  compensation  of  persons  retired  under  its  provisions. 

The  above  proposed  legislation  to  provide  for  an  increase  in  the  ration  allowance  to 
lighthouse  keepers  is  a  restatement  of  the  act  of  May  14,  1908,  section  9  (35  Stat., 
163),  with  the  rate  of  commutation  increased  from  30  cents  to  45  cents  per  ration. 
The  sundry  civil  appropriation  act  of  June  12, 1917,  contains  a  provision  for  rations 
or  commutation  thereof  at  the  rate  of  45  cents  per  ration  for  warrant  oflEicen,  petty 
officers,  and  other  enlisted  men  of  the  Coast  Guard,  the  rate  for  such  commutatim 
havinff  been  previously  30  cents  per  ration.  The  extracnxiinary  advance  in  the  cost 
of  foodstuffs  makes  the  allowance  of  30  cents  per  ration  insufficient,  and  it  is  recom- 
mended that  the  commutation  of  rations  for  lighthouse  keepers  and  assistant  lighthouse 
keepers  in  the  Li^thouse  Service  be  increased  to  45  cents  per  ration,  as  was  d<me  lor 
the  persons  mentioned  in  the  Coast  Guard. 

Witfi  reference  to  the  authority  requested  for  the  sale  of  lighthouse  publications,  it 
is  considered  that  the  present  free  system  of  distribution  is  wasteful.  The  Bureau, 
in  cooperation  with  the  Division  of  Publications  of  the  Department  and  the  Superin- 
tendent of  Documents,  Government  Printing  Office,  has  been  endeavoring  to  devise 
some  means  whereby  a  nominal  price  may  be  placed  on  these  publications.  However, 
in  arranging  the  details  of  this  matter,  business  difficulties  have  arisen  with  private 
booksellers  and  agencies  outside  of  the  Government  service,  who  decline  to  make  the 
necessary  returns  of  cash,  stocks  on  hand,  etc.,  unless  a  commission  is  allowed  on  sales, 
following  the  usual  commercial  practice  in  this  respect.  ReoHnmendation  for  legis- 
lation to  overcome  this  difficulty  is,  therefore,  submitted,  providing  for  the  sale  of  such 
publications  with  the  allowance  of  commissions  under  proper  regulations.  This 
matter  has  been  thoreug^y  canvassed,  and  the  opinion  is  general  that  a  nominal 
chuge  for  li^thouse  publications  is  an  economical  and  businesslike  arrangement. 
The  charge  will  not  prove  burdensome  to  those  who  have  a  genuine  use  for  the  publi- 
cations and  will  prevent  their  wasteful  distribution. 

Authority  is  also  requested  to  cover  the  establishment  and  maintenance  of  post- 
lantern  lights  and  other  aids  to  navigation  on  Lakes  Union  and  Washington,  in  the  State 
of  Washington. 

The  completion  of  the  Lake  Washington  Shipping  Canal  in  Seattle,  Waah.,  which 
was  opened  July  4, 1917,  permits  deep-sea  shippm^  to  enter  Lakes  Union  and  Wash- 
ington, and  it  is  expected  that  heavy  tonnage  wul  enter  these  inUmd  water  bodies. 
There  are  also  seveial  ferry  lines  now  running  in  Lake  Washington.  At  present  the 
jurisdiction  of  the  Lighthouse  Service  is  limited  to  the  tidal  waters  of  Puget  Sound; 
and  Lakes  Union  and  Washington,  although  connected  with  the  sound  by  Uie  canal, 
are  not  tidal  waters,  and,  th^efore,  the  Li^thouse  Service  is  without  authority  to 
maintain  aids  to  navigation  thereon,  its  jurisdiction  being  restricted  to  tidal  waters, 
except  as  otherwise  specifically  authorized  by  Congress. 

It  u  further  recommended  that  consideration  be  given  to  the  omsolidation  of  the 
four  general  maintenance  appropriations  under  the  single  approinriation  '' General 
expenses, "  by  naming  in  the  consolidated  general  appropriation  a  specific  amount 
as  the  limit  of  all  salary  items  included  therein.  It  is  helieved  that  tnis  step  would 
effect  a  more  economical  and  efficient  administration  of  the  Lighthouse  Service  by 
simplification  of  the  accounting  svstem,  and  permitting  the  costs  of  work  to  be  kept 
in  a  more  systematic  and  comprehensive  manner,  showing  cleariy  for  each  principal 
feature  the  relative  amounts  paid  far  salaries,. materials,  supplies,  eguipment,  and 
other  component  items.    Among  additional  advantages  of  consolidation  ol  items  ol 
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general  appropriation  may  be  stated  the  following:  (a)  LalxM^rB  in  chaige  of  lights 
are  now  paid  out  of  two  different  approinriations,  tnose  attending  lig^its  on  rivers 
authorized  by  Congress  to  be  lifted  being  paid  out  of  general  expenses,  and  those 
at  other  lights  not  on  rivers  being  paid  out  of  salaries  of  keepers;  (()  eommutatioa 
of  rations  of  keepers  and  other  employees  (whidi  may  be  properly  considered  as 
part  of  their  compensation)  now  must  be  paid  out  of  the  appropriation  ''General 
exi>enses, "  while  the  salaries  proper  are  paid  out  of  the  respective  salary  appropria- 
tions; (c)  the  items  recommended  for  consolidation  have  natural  limitations.  For 
example,  the  number  and  average  salary  of  keepers  is  limited  by  law.  A  necessary 
limitation  is  also  imposed  bv  the  number  of  vessels  in  service.  If  such  a  consolida- 
tion of  appropriations  may  be  effected,  it  is  believed  that  the  total  sum  of  the  four 
general  maintenance  approinriations  stated  in  these  estimates,  viz.  $6,729,800,  may 
be  reduced  in  the  sum  A  $25^000  to  a  revised  total  of  $6,704,800.  This  may  be  effected 
by  reason  of  the  fact  that  it  is  necessary  to  allow  a  small  portion  of  each  appropriation 
to  be  reserved  for  prevention  of  a  deficiency  prohibited  oy  law,  and  if  the  appropria-. 
tions  be  consolidated  the  amount  reserved  may  be  correspondingly  reduced. 
(See  p.  720  for  itemized  estimate.) 

8ALABIB8,  KBEPBB8  OF  UOHTHOU8B8. 

For  salaries  of  not  exceeding  1,800  lighthouse  and  fog-signal  keepers  and  labcMrers 
attending  other  lights,  exclusive  of  post  lights,  $1,080,000. 

Section  4673  of  the  Revised  Statutes  of  the  United  States  is  hereby  amended  to  read 
as  follows: 

''Sbc.  4673.  The  Secretary  of  Commerce  is  authorized  to  regulate  the  salaries  of 
the  respective  keepers  of  lighthouses  in  such  manner  as  he  deems  just  and  proper, 
but  the  whole  sum  allowed  for  such  salaries  shall  not  exceed  an  average  of  $700  per 
annum  to  each  keeper;  and  the  authority  herein  granted  to  regulate  the  salaries  of 
keepers  of  lighthouses  shall  not  be  abridged  or  limited  by  the  provisions  of  section 
7  of  the  genml  deficiency  appropriation  act  approved  August  26,  1912,  as  amended 
by  section  4  of  the  legislative,  executive,  ana  judicial  appropriation  act  approved 
Uaich  4,  1913." 

NoTB.~The  (oregoins  estimates  of  appropriation  call  for  an  increase  of  1140,000  over  the  appropriatian 
of  1940,000  made  for  ths  purpose  for  the  fiscal  year  1918.  It  is  based  on  proposed  schedules  of  pay  which 
Shan  provide  an  averaM  salary  of  $000,  authorised  in  Revised  Statutes,  section  4073,  to  the  full  number 
of  persons  (1,800)  nrovided  for  in  the  appropriation  act.  The  present  average  salary  is  about  $566,  but  the 
present  cost  of  all  means  of  subsistence  makes  such  pay  inadequate,  and  it  is  considered  both  necessary 
and  Just  to  provide  a  higlier  rate  of  compensation  for  this  worthy  class  of  employees.  Recommendation 
is  also  submitted  for  le^lation  to  provide  for  an  increase  tai  the  authorised  average  salary  of  lighthouse 
keepers  from  $600  to  $700  per  annum,  which  when  granted  will  require  additional  appropriation,  to  be 
taken  up  at  a  later  time. 

(See  p.  720  for  itemized  estimate.) 

8ALABIB8,  UOHTHOU8B  VB88XL8. 

For  salaries  and  wages  of  officers  and  crews  of  light  vessels  and  lighthouse  tenders, 
including  temporary  employment  when  necessary,  $1,650,000. 


NoTB.— The  amount  estimated  for  is  $645,350  in  excess  of  the  appropriation  for  the  fiscal  year  1918,  and  is 
caused  by  the  unpraoedented  situation  in  shipping  conditions,  making  it  quite  impossible  to  obtain  seamen, 
fbemen,  cooks,  etc,  at  the  former  recognised  standard  rates  of  pay.  At  the  direction  of  the  Secretary  of 
Commerce  and  with  the  approval  of  the  President  the  foreeoing  estimate  Is  based  on  pay  schedules  which 
ara  in  conformity  with  the  agreement  reached  between  the  Department  of  Labor,  the  Department  of  Com- 
merce, the  Shipping  Board,  and  representatives  of  both  employees  and  empfoyers.  A  nirther  and  filler 
statement  of  this  situation  is  found  in  this  report  at  p.  074. 

(See  p.  720  for  itemized  estimate.) 

SALARIES,  UOHTHOU8B  8BBVICB. 

For  salaries  of  17  lighthouse  inspectors,  and  of  clerks  and  other  authorized  permanent 
employees  in  the  district  offices  and  depots  of  the  L^hthouse  Service,  exclusive  of 
those  regularly  employed  in  the  office  of  tne  Bureau  of  Lighthouses, Washington,  D.  C, 
1391,000. 

NoTB.— An  increase  of  $11/100  over  the  appropriatfon  for  the  fiscal  year  1918  is  submitted,  consisting  of 
the  following: 

To  make  up  present  deficiency $0,000 

Additiooalclsrks  and  draftsmen 6,000 

Total 11,000 
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The  item  of  $5,000  is  occasioned  by  the  generalgrowth  of  the  Service  in  order  thai 
the  technical  and  clerical  work  of  the  district  offices  may  be  dispatched  promptly. 
About  five  positions  at  salaries  ranging  from  $900  to  $1,500  per  annum  will  be  tluis 
IMX>vided  for. 

DETAILED  ESTIMATES  FOR  SPECIAL  WORKS,  1919. 
Group  No.  1. 

Works  urgently  necessary  for  the  safety  or  immediate  needs  of  navigation  and  for 
the  preservation  of  existing  structures  or  equipment,  for  the  full  utilization  of  other 
public  improvements,  or  for  the  efficient  equipment  of  the  Lighthouse  Service. 

No.  1.  Gtumtancxmo,  Cuba,  aids  to  navigation. — For  dwelling  for  keepers  of  the  lights 
in  Guantanamo  Bay,  Cuba,  and  improving  the  lighting,  $14,000. 

Note.— The  act  of  July  27, 1912  (30  Stat.,  239).  authorized  the  ooostructioa  of  these  works,  but  no  appro> 
priation  was  made  therefor.  The  dwelUng  at  this  station  was  destroyed  during  the  insurrection  tiMowta^ 
the  war  of  1898,  and  since  the  occupation  of  Ouantanamo  bj  the  united  States  the  keepers  have  been 
compelled  to  live  in  a  wooden  shack  with  only  three  rooms  and  an  old  stable  to  house  three  keepers.  Tlw 
lif^u  in  charge  of  these  three  keepers  are  widely  separated.  With  the  installation  of  aoetyleoiB  Ug^ts  as 
proposed,  the  service  of  one  keeper  may  be  dispensed  with.  Detailed  estimate- 
Dwelling  for  two  keepers $8,000 

2acetylene  lights  at  Fisherman  Point 2,800 

2  acetylene  lights  at  Hicacal  Beach 2,800 

Contingencies IfOO 

Total 14,000 

No.  2.  Depot  for  second  lighthouse  district. — For  constructing  and  equipping  a  li^t- 
house  depot  for  the  second  lighthouse  district,  $85,000. 


NoTB.— The  act  of  August  28. 1916  (39  Stat.,  537),  authorized  this  work,  but  no  appropriation  was  i 
therefor.  The  present  depot  or  the  second  district  for  Boston  Harbor  and  vicinity  is  on  Lovells  Island, 
and  te  there  through  the  courtesy  of  the  War  Department  only.  It  is  not  adapted  or  situated  for  a  depot 
where  the  work  can  be  carried  on  expeditiously.  Lighthouse  tenders  can  not  lie  there  nights  on  account 
of  being  exposed  to  the  weather,  and  passing  steamers  make  such  a  swash  that  the  tender's  fines  are  parted. 
The  tide  has  been  known  to  cover  the  floor  of  the  storehouse  to  a  depth  of  1  foot.  The  buildings,  with  the 
exception  of  the  oil  house,  are  wooden,  and  in  poor  condition  of  repair .  The  wharf  is  also  in  poor  condition 
of  repair.  The  Treasury  Department  has  transferred  a  piece  of  the  old  marine  hospital  property  in  Chelsea 
to  the  Lighthouse  Service  which  is  suitable  as  a  site  for  a  lighthouse  depot.  This  property  by  dredging 
will  have  three  berths  fo-  vessels,  ample  storage  room  for  buoys,  and  with  a  brick  flre-proof  stoiebouae 
would  make  a  first-class  depot.    Detailed  estimate: 

Wharf. 113,578 

Seawall 21,608 

Oilhouse 2,160 

ServioebuUding 18,450 

Depot  keeper's  dwelling 8,400 

Storehouse 4,820 

Machine  and  blacksmith  shop 3,000 

Buoy  skid  and  chain  platform 1, 500 

Dredginc ^ 9,000 

ExcavaUng  and  laying  water  pipes *..        900 

Boundary  fence 2,088 

Total 85.000 

No.  3.  Detroit,  Mich.,  lighthouse  depot. — For  improvements  at  Detroit,  Mich.,  light- 
house depot,  $53,000. 

NoTK.— The  act  of  August  28, 1916  (39  Stat. ,  537).  authoriced  this  work,  but  no  appropriation  was  made 
therefor.   The  following  improvements  are  needed: 

Addition  to  lamp  shop:  Toe  present  lamp  shop  is  greatly  overcrowded,  owing  to  the  increasing  number 
of  lighted  buoys  and  other  ai(U  in  the  district,  necessitaUng  a  greater  and  increasing  quantity  of  parts 
returned  for  repair.  Spare  parts  can  not  be  accommodated  out  must  be  stored  in  the  main  storehouse, 
inconveniently  located  for  the  work.  It  is  necessary  to  do  a  great  deal  of  blacksmith  repair  work  to  moor- 
ings of  buoys,  etc..  at  the  depot  during  the  closed  season  of  navigation,  and  this  work  must  now  be  done 
inthe  oi>en  part  of  the  buoy  sued  under  very  severe  weather  condiuons  during  the  winter  or  at  timesdelayed 
until  the  severe  storms  are  over. 

Storehouse  for  cement  and  lime:  Owins  to  the  large  amount  of  construction  and  repair  work  neoeeaary 
in  this  district,  a  considerable  ouantity  of  cement  and  lime  must  be  kept  on  hand.  A  small  buikling  for 
this  storage  should  be  providea. 

Reconstruction  of  wharf:  The  wharf  here  has  undergone  for  many  years  only  such  repair  as  neoessary 
to  render  it  serviceable.  It  is  an  old  wooden  structure  on  cast-iron  columns  standing  on  piles  cut  off 
about  a  foot  below  water  level.  It  should  be  rebuilt  and  extended  out  to  the  pier  line  to  give  additional 
capacity.   DetaUed  estimate: 

Addition  to  lamp  shop 110,000 

Cement  and  lime  storage 2,400 

Reconstruction  of  whari. 40,600 

Total..; 53.000 

No.  4.  Havmian  Islands  lighthouse  depot. — For  construction  and  equipment  of  a 
lighthouse  depot  for  the  nineteenth  lignthouse  district,  $90,000;  and  the  Secretary 
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of  War  is  hereby  authorized  to  transfer  to  the  Demurtment  of  Commerce  a  portion  of 
the  Government  property  on  Sand  Island,  in  the  Harbor  of  Honolulu,  to  be  used  as  a 
site  for  additional  facilities  for  said  depot. 

Note.— The aet  of  Aagost  28, 1910  (39  Stat.,  538),  antboiiced  this  worlc.  bat  no  appropriation  was  made 
therefor.  The  greatest  need  in  this  district  Is  an  adequate  lighthouse  depot.  At  present  the  stores  are 
kept  in  two  small,  overorowded.  leaky  storerooms  on  the  Channel  Wharf,  Honolulu,  where  they  are  in  dan- 
cer of  fire  on  account  of  proximity  to  fishing  sampans,  which  are  careless  in  the  hftndUng  of  easoline.  The 
heavy  stores  are  kept  in  a  large  room  adjoining  tne  storage  rooms  occupied  as  a  depot  on  Cnamiel  Wharf, 
lately  vacated  by  the  Territory  because  of  the  condemnation  of  the  wharf.  Buoys  are  kept  some  on  Chan- 
nel wharf  and  some  on  War  Department  Wharf  No.  1.  The  heavier  buoys  can  not  be  kept  on  the  Channel 
Wharf  on  account  of  its  dilapiaated  condition,  and  when  placed  on  the  dock  are  exposed  to  the  weather, 
andarefrequentlycovered  with  coal  when  warships  are  coaling.  In  assembling  materials  for  any  construe* 
tionworkit  has  been  the  custom  to  collect  them  at  the  Channel  Wharf,  and  if  there  is  any  considerable 
amount  that  wharf  becomes  filled  up,  necessitating  the  removal  of  the  material  on  account  of  inconvenience 
to  other  users.  Hence,  the  lack  of  a  depot  results  in  much  Inefficiency  in  collecting  materials  as  well  as 
inconvenienoe  and  annoyance.  The  fact  that  the  temporary  wharf  and  storehouse  are  in  a  bad  state  of 
repair,  having  been  condemned  some  years  ago,  makes  the  situation  very  uncertain  and  unsatisfactory. 
Application  for  the  transfer  of  Naval  Wharf  No.  3  and  of  a  piece  of  land  (1.2  acres)  contiguous  to  this  wharf 
was  made  to  the  Navy  Department,  but  of  this  property  only  the  wharf  and  not  the  land  could  be  spared 
by  the  Navy. 

As  it  has  not  been  possible  to  acquire  any  land  from  the  Navy  Department  adjoining  Wharf  No.  3,  and  as 
the  act  of  August  28. 1916,  requires  that  Qovemment  property  under  control  of  the  Navy  be  utilized  for  this 
depot,  recommendauon  is  made  herein  for  a  transfer  from  the  War  Department  of  a  portion  of  the  Govern- 
ment  property  on  Sand  Island,  to  be  used  as  a  site  for  additional  facilities  for  the  proposed  depot.  « 

It  is  proposed  To  erect  adequate  buildings  and  improvements  on  this  site  for  Ughtnouse  depot  purposes. 
Detailed  estimate: 

Improvements  and  enlargement  of  wharf $33,560 

General  storehouse 37,000 

Buoy  wharf.  Sand  Island. 9J000 

Oil  house 1,500 

Buoy  repair  and  carpenter  shop  sheds 3, 250 

Improvement  of  grounds,  including  walks,  fences,  etc 1, 000 

Machine  and  blacksmith  shop 7,200 

Shop  equipment,  etc 3,000 

Keeper's  dwelling 4,500 

TotaL 90,000 

No.  5.  Light-heepen*  dwellings, — ^For  light-keepers'  dwellings  and  appurtenant 
structures,  including  sites  therefor,  within  the  limit  of  cost  fixed  by  act  approved 
February  26,  1907,  $75,000. 

NoTX.— The  act  of  August  28, 1916  (39  Stat.,  537).  authorised  this  work,  but  no  appropriati<m  was  made 
therefor.  The  appropriations  made  March  4 ,  1907  (34  Stat .,  1319),  and  May  27, 1908  (35  Stat. ,  334),  of  $75,000 
eadi ,  are  now  exhausted ,  but  dwellings  at  a  number  of  stations  are  yet  needed ,  among  which  may  oe  stated: 
Amelia  Island,  Fla.;  Ano  Nuevo  Island,  Cal.;  Buffalo  Breakwater,  N.  Y.;  Charlotte,  N.  Y.;  Diamond 
Head,  Hawaii;  Dry  Tortugas,  Fla.;  Frankfort,  Mich.;  Ludington  Breakwater.  Mich.;  Oswego  Break- 
water, N.  Y.;  Piedras  Blancas,  OaL:  Point  Hueneme.  Cal.;  Point  Montara,  Cal.;  Point  Sur,  Cal.;  Port 
Bads,  La.;  Port  San  Juan,  P.  R.:  Poverty  Island,  Mich.:  Robinson  Point,  Wash.;  Sand  Island,  Ala.; 
Tawas,  Midi.;  Toledo  Harbor,  Ohio;  Two  Harbors,  Mtam.;  Cove  Point,  Md.;  Point  Lookout,  Md.;  Bodie 
Island,  N.  C;  Point  Jiguero,  P.  R.    Detailed  estimate: 

16  dwellings,  at  $4,500 $72,000 

Contingencies 3,000 

Total 75.000 

No.  6.  Sand  Island  Light  Station,  Ala. — ^For  improving  Sand  Island  Light  Station, 
Ala.,  $45,000. 

Note.— In  October,  1906,  a  storm  destrojred  the  dwelling  at  this  station,  and  since  that  time  the  keepers 
have  used  the  tower  as  a  dwelling.  These  quarters  are  not  suitable,  and  it  is  recommended  that  a  dweUing 
be  erected.  There  is  great  need  for  a  fog  si^ial  at  this  station,  which  at  present  has  none.  Fog  prevails 
for  a  large  portion  of  tne  winter  and  spring  seasons,  making  the  entrance  to  Mobile  Bay  diflScult  and  dan- 
gerous at  tunes.  It  Is  recommended  that  the  station  be  equipped  with  modem  fog-signal  apparatus.  Ilie 
Dvick  tower,  which  was  originally  erected  on  Sand  L<iland,  now  stands  surrounded  by  an  artificial  island  of 
rock,  the  sand  island  having  washed  away.  The  station  was  again  severely  damaged  by  the  hurrioaiies 
of  1915  and  1916  and  the  need  of  these  improvements  is  urgent.  The  quantity  of  rock  protection  around 
the  tower  should  be  increased ,  about  3,000  tons  of  rock  being  required.    Detailisd  estimate: 

Riprap s. $26,000 

Dwelling  for  three  keepers 8,000 

Fog-sigiul  building 3,000 

Fog-signal  apparatus 8,000 

Total 45,000 

No.  7.  Gulf  coast  J  La.,  light  vessel.— For  constructing  and  equipping  a  light  veaael 
for  the  Gulf  of  Mexico  coast,  La.,  or  for  general  service,  $160,000. 

NOTK.— The  act  of  October  22,  1913  (38  Stat.,  224),  appropriated  funds  for  a  light  vessel  for  Southwest 
Pass,  but  did  not  provide  for  South  Pass,  where  tliere  is  urgent  need  for  a  similar  vessel,  as  both  passes  are 
open  and  used,  m  the  fiscal  year  1917  the  total  value  of  imports  and  exports  of  the  port  of  New  Orleans 
was  over  $400,000,000.  It  Is  proposed  to  construct  a  steel  self-propelling  vessel  equipped  with  modem 
light  and  fog-signal  apparatus,  similar  to  that  authorised  for  Southwest  Pass.  This  is  an  important  sta- 
tion, for  which  augfated  buoy,  dependent  upon  weather  conditions  for  functioning  effectively,  is  inadequate. 
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Na.  8.  Spectacle  Reef  lAght  Station,  ificH.— -For  improving  Spectacle  Re^  UglU 
Station,  Mich.,  $28,000. 

Note.— The  wall  surrounding  the  tower  and  supporting  the  fog-signal  building  and  boathoose  is  disin- 
tegrating at  the  water  line  and  should  be  repaired  oefoce  further  diftmage  occurs.  It  is  proposed  to  plaee  a 
belt  of  steel  flashing  around  the  entire  pier,  oommendng  about  4  feet  below  the  water  line  and  eztendlnc 
about  3  feet  above.  Hastening  the  same  by  heavy  expansion  bolts  and  back  filling  the  voids  with  ooncreta 
after  placing  the  plate.  The  station  has  been  carefully  inspected  from  time  to  time,  and  tlie  latest  exami- 
nations indicate  very  rapid  deterioration  and  undermining  of  the  concrete  work,  and  an  appropriation  Is 
urgently  recommended.    Detailed  estimate: 

Steelwork  in  place tl6,300 

Concrete  backing 11,700 

Total : 28,000 

No.  9.  Depot  for  fifth  lighthotise  district. — ^For  enlarging  and  improving  the  ligbt- 
houee  depot  at  rortsmouth,  Va.,  in  the  fifth  lighthouse  custrict,  or  for  establiwhing  a 
new  depot,  and  equipping  the  same  so  far  as  fluids  may  permit,  $275,000. 

Note.— The  present  lighthouse  depot  at  Portsmouth,  Va.,  is  entirely  inadequate  to  the  needs  of  ibe 
fifth  district,  both  in  area  and  in  water  front.  This  is  the  principal  deintt  of  one  of  the  largest  liciitboasa 
districts  and  is  the  headouarters  for  Ave  tenders  and  two  Unt  vessels  during  the  greater  part  of  the  jenr. 
The  amegate  length  of  these  vessels  is  over  1,000  feet;  the  lotal  wharf  frontage  is  only  445  feet,  of  wliicfa 
over  200  feet  is  in  a  narrow  slip  available  for  small  light-draft  vessels  only.  The  (^leration  of  tenders  is 
mudi  hampered  by  this  limited  frontage,  the  delay  caused  by  watting  to  discharge  or  receive  cargo  beine 
estimated  to  cost  the  Li^thouse  Service  not  less  than  $26,000  a  year;  and  now  that  the  tenders  are  under 
the  iurisdiction  of  the  Navy  Department,  increased  facilities  are  an  urgent  military  necessity.    Hie  ^ 


small  area  available  for  buoy  storage  necessitates  much  otherwise  unnecessary  ^iirtHng  of  neavy  booVi 
and  appendages  at  large  cost  of  time  and  money.  The  available  wHarf  frontage  of  this  depot  shonld  he 
doubled,  and  the  area  increased  by  trom  4  to  6  acres.  This  may  be  done  by  purdiase  of  a  new  and  larcer 
site,  or  by  purchase  of  adjacent  property.    The  present  building  are  mainly  antiquated  wooden  stmetoras. 


They  constitute  a  fire  menace  and  should  be  replaced  by  modem  fireproof  buildings.    Detailed  estimate: 

Purchase  of  water-front  property S125.000 

Construction  of  wharf 53,700 

Filling,  grading,  and  paving...^ 41  350 

Storehouse,  coal  shed,  machine,  blacksmith,  and  carpenter  shops 82  000 

Water  mains ,  fire-protection  system ,  and  traveling  electric  crane S,  000 

Lighting  system  and  generating  plant 5,150 

Buoy  skids  and  chain  platform 4,000 

Miscellaneous  equipment 5,000 

Total 375,000 

No.  10.  Tender  for  third  lighthouse  district. — For  constructing,  or  purchaaing,  and 
equipping  a  liehthouse  tender  to  replace  the  tender  John  Rodgers,  worn  out  in  service 
in  the  third  lighthouse  district,  or  in  the  Lighthouse  Service  generally,  $200,000. 

NOTB.— There  are  three  tenders  in  the  third  district  that  are  old  and  of  obsfdete  types,  and  should  be 
replaced  as  soon  as  practicable  by  modem  efficient  vessels.  These  are  the  Oardenia,  John  Roioen^  and 
uUUetoe.  All  of  these  tenders  to  be  kept  in  commissian  require  repairs  that  are  not  warranted  by  their 
age  and  the  service  obtained  from  them.  Appropriation  was  made  in  the  act  of  June  1^  1917,  lor 
one  tender  for  the  third  district,  to  replace  the  tender  (Tordfnto,  but  this  should  be  followed  by  other 
tenders  as  rapidly  as  funds  become  available.  The  tender  Jakn  Rodgern  is  an  old  side-wheel  steamer  built 
in  1S83  and  will  soon  need  extensive  ^pairs,  including  a  new  boiler,  and  is  not  worth  the  expense.  Even  if 
the  tender  were  in  first-class  condition,  it  would  not  Be  an  efficient  lighthouse  tender,  as  this  type  of  vessel 
can  not  be  of  much,  if  any ,  service  in  any  very  strong  windy  or  rough  weather  or  in  the  whiter  season  when 
ice  is  encountered;  and  it  is  during  such  weather  and  conditions  that  the  services  of  the  hothouse  tenders 
are  most  needed,  this  being  the  time  when  trouble  is  encountered  in  maintaining  buoys  and  other  aids  to 
navigation.  Also,  side-wheel  vessels  are  difficult  to  handle  unless  under  headway  and  are,  therelbre, 
inadaptable  toUghthouse  work,  which  requires  them  to  be  frequently  worked  in  narrow  and  rooky  pboes, 
in  the  establishment  of  buoys,  etc.  At  present  the  tender  force  in  the  third  district  is  taxed  to  the  maxi- 
mum, and  unless  a  new  tender  is  provided  the  Service  wiU  be  seriously  handicapped,  for  the  Julkn  Ro4§en 
can  not  be  economically  retained  in  service  much  longer.  Another  msadvantage  of  this  tender  is  that  it 
can  not,  owing  to  its  insufficient  size  and  power,  handle  many  of  the  larger  buoys  now  in  use.  The  need  of 
add  itional  tenders  is  emphasized  at  the  present  time  on  account  of  the  duty  being  performed  for  the  militaiy 
and  naval  services  under  national  emergency.  It  should  be  replaced  by  a  new  luider  before  the  end  of  the 
year  1918. 

No.  11.  Tender  for  fifth  lighthouse  district. — For  constructing,  or  purchasing,  and 
equipping  a  lighthouse  tender  to  replace  the  tender  Jessamine,  worn  out  in  s^vice  in 
the  fifth  lighthouse  district,  or  in  the  Lighthouse  Service  generally,  $200,000. 

Non.— The  remarks  in  the  item  next  above  apply  also  to  the  tenders  Jes$amin€  and  Holly,  in  the  flftti 
district.  These  tfe  old  side-wheel  steamers  which  should  be  replaced  by  modem  efficient  vessels  as  soon 
as  practicable.  The  tender  Jt—amiru  is  at  present  in  need  of  repairs,  at  an  expense  not  warranted  by  the 
age  and  general  condition  of  the  tender,  and  should  be  laid  up  and  condemned  oefore  a  general  breakdown 
occurs. 

No.  12.  Ambrose  Channel,  N.  Y.,  liahted  buoys. — For  improving  the  system  of  lighted 
huoys  in  Ambrose  Channel,  N.  Y.,  $26,000. 

NoTE.--The  lighting  of  Ambrose  Channel  can  be  improved  by  the  use  of  acetylene  buoys  in  place  of  the 
oil-gas  buoys  now  in  use.  The  marking  of  this  channel  was  closely  connected  with  the  prdect  for  erecting 
Staten  Island  and  West  Bank  Light  Stations,  N.  Y.,  for  whidi  appropriation  of  $100,000  was  made  in  the 
acts  of  June  30, 1906  (34  Stat.,  710),  and  March  4. 1000  (36  Stat.,  071).  There  remains  a  balance  of  S2G,027  J6 
from  this  appropriatton,  which  can  be  turned  into  the  suiplus  fund,  no  additional  outlay  of  funds  hsb^ 
required  to  accomplish  this  project. 
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No.  13.  Joe  Flo^ger  Shoal.  N.  J,  and  Del.,  aidg  to  navigation.— For  establishiiig  gas 
buoys  and  improving  the  aias  to  navigation  in  the  vicinity  of  Joe  Flogger  Shoal,  Del., 
$40,000. 

Note.— The  tct  of  June  20, 1906  (34  Stat..  322),  aathorited  l75,00Qtor  establishing  a  light  and  fog  senal  at 
or  near  this  shoal.  The  act  of  June  30, 1006  (34  Stat.,  650),  appropriated  340,000  for  this  purpose,  and  the  act 
June  17, 1910  (36  Stat..  535),  increased  the  limit  of  cost  to  S105.0d0.  but  no  further  appropriation  has  been 
made.  In  view  ofthefactthatnosafefoundationeouldbeobtainedforaiighthouseinthis  vidnity.author- 
ized  by  the  act  of  June  20, 1906,  it  is  thought  that  instead  of  ereotins  such  a  structure  it  would  be  better  to 
mark  this  shoal  by  modem  acetylene  buoys  along  its  entire  length.  The  placing  of  gas  buoys  at  three 
positions  along  the  shoal  has  been  authorised,  but  owing  to  lack  of  funds  to  purchase  efficient  gas  buoys 
and  shortage  of  any  other  equipment  the  shoal  is  poorly  marked  at  present  by  onl^  two  gas  buoys  of  an  old 


the  chamiM  past  Joe  Flogger  Shoal,  and  there  is  no  spare  buoy  for  that  station.  One  should  be  provided. 
Standard  can  and  nun  buoys  should  be  used  in  case  ice  makes  it  necessaryto  remove  the  gas  buoys.  If  the 
uypropriation  herein  recommended  is  made,  the  nnezi)ended  balance  (139,306.79)  of  the  approf^iation  of 
June  30, 1906,  can  be  turned  into  the  surplus  fund,  thus  requiring  practically  no  additional  outlay  of  fimds. 
Detailed  estimate: 

8 gas  and  ben  buoys 124,000 

10  can  and  nun  buoys 2,600 

Stnkars  and  moorings  for  buoys 4,700 

Extra  lanterns  and  tenks 8,800 

Total 40,000 

No.  14.  St,  Marys  River,  Mich.,  aids  to  naxigatUm. — For  improving  and  repairing 
yriatiTw  aids  to  navigation  and  for  establishing  and  moving  aids  as  required  to  best 
serve  the  needs  of  navigation  in  the  St.  Marys  River,  Mich.,  |80,000. 

NoTB.— To  properly  mark  the  main  channel  through  the  St.  Marys  River  between  Detour  and  Point 
Iroquois,  lighte  are  maintained  on  some  71  distinct  structures,  exclusive  of  floating  aids.  Forty-five  of 
these  structures  are  on  submarine  sites,  completely  surrounded  by  water  and  subject  to  great  damage  by 
ice  action  at  the  opening  of  navigation  each  season.  During  the  past  two  seasons  six  structures  have  oeen 
completely  destrc^^  by  the  ice  and  two  more  so  badly  damaged  as  to  require  complete  reconstruction. 
In  addition,  many  more  have  been  damaged  to  so  great  an  extent  as  to  make  a  large  expenditure  necessary 
for  their  proper  repah*.  These  latter  structures  are  in  such  condition  as  to  make  their  complete  destruction 
probable  unless  repairs  are  made  at  a  very  early  date.  This  work  of  reconstruction  and  repah*  shoukl  be 
undertaken  at  once,  and  in  addition  there  are  numerous  improvements  to  aids  in  this  locality  that  will 
materially  add  to  their  effectiveness  and  in  many  cases  result  in  a  considerable  saving  in  maintenance  cost 
that  should  be  carried  out  at  the  same  time  that  general  repairs,  etc.,  are  made.  This  Is  one  of  the  most 
important  sections  of  the  Great  Lakes  waterway,  and  it  is  essential  that  the  aids  to  navigation  be  main- 
tained in  the  highest  possible  state  of  efflotency.    Estimate  of  cost: 

Repairs  to  foundations  of  existing  structures 133,500 

Repairs  and  renewals  to  superstructures  of  existing  structures 10,400 

New  buoys 7,500 

New  establishments  and  relocation  of  existing  aids 10,700 

Improvements  to  illuminathig  apparatus 17,900 

Total 80,000 

No.  15.  Stattn  Island  Lighthouse  Depot,  N.  Y. — For  extending  and  enlaiging  the 
machine  shop  at  the  general  lighthouse  depot,  Tompkinsville,  Staten  Island,  N.  Y., 
$30,000. 

NoTB.— The  present  machine  shop  is  so  constructed  as  to  be  unadaptable  for  the  work  to  be  done  in  it. 
It  mill  have  to  be  extended  and  enlarged  before  it  can  be  made  an  efficient  and  economical  shop.  The 
Interior  is  divided  into  small  narrow  rooms,  one  story  high,  so  that  it  is  impossible  to  install  any  large 
machinery  or  a  traveling  craniL  making  it  necessary  to  handle  all  work  by  hand.  The  windows  are  small 
and  so  arranged  that  the  shop  is  dark  in  practically  all  parts  except  close  to  them.   Moreover,  the  general 

constructionlssuchthatitlsalmostimir"""'-'" — " '""^ "*■    -^^ -^ 

to  be  in  any  way  convenient  or  efficient. 

side,  three  stories  high,  with  windows  properly  located,  having  a  large  open , 

center  of  the  second  floor  to  be  omitted  to  permit  installation  of  traveling  cranes  for  handling  all  heavy 
macUnery,  and  the  flrst  floor  to  be  so  arranged  that  heavy  machinery  can  Be  installed  in  such  positions  as 
to  be  accMsible  to  the  cranes.  With  this  extension  completed,  the  old  shop  can  be  used  as  a  storehouse  for 
castfaigs,  metals,  etc.,  which  are  used  in  connection  with  the  machine-shop  work,  these  beinf  now  stored 
in  a  separate  building,  whidi  is  an  inconvenient  and  uneconomical  arrangement.  This  will  also  release 
storage  space  for  other  supplies,  which  is  badly  needed.   Detailed  estimate: 

Alterations  to  present  shop t4,000 

New  addition 26,000 

Total 30,000 

No.  16.  QoM  buoys,  fifth  lighthouse  district. — For  the  purchase  of  additional  eas  buoys 
for  the  improvement  of  aids  to  navigation  in  the  fifth  lighthouse  district,  166.000. 

Non.~A  number  of  deserving  prejeots  for  the  establishment  of  additional  gas  baoys  should  be  pro- 
vided for.   Some  of  these  have  already  received  tentative  approval,  but  funds  have  not  been  available 


for  their  establishment.    Several  ofthe  proposed  buoys  have  reference  to  river  and  harbor  improvements 
already  under  way  or  provided  for  in  the  rivers  and  harbors  bill.  The  great  naval  activity  in  Che 
Bay  and  tributarliBs  increases  the  urgency  of  these  proilects.   Detailed  estimate* 


Thimble  Shoal ChanneLVa., '  buoys il4,40O 

Beaufort  Entrance,  N. C , 6,300 

TaUofHoraeshoerVa 6,300 

8liieChanDal,mmble  Shoal,  Va 8,800 
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Cape  Lookout  Broakwater.N.C 15,200 

Elkabeth  River,  Va »,«0 

Thirty-five  Foot  Channel.  Va 6,300 

Spring  Garden  Channel,  Md.... ^ 5,000 

Reliefbuoys M.OOO 

Moorings 2,000 

Total 65,000 

No.  17.  Tender  for  fifth  lighthouse  distruU. — For  constructing,  or  purchasing,  and 
equipping  a  lighthouse  tender  to  replace  the  tender  Holly,  worn  out  in  service  in  the 
firth  lighmouse  district,  or  in  the  Lighthouse  Service  generaUy,  $200,000. 

NoTB.— The  HoOm  ia  a  side-wheel  steamer  built  in  1881,  and  has  outlived  its  nweftilnMS  and  should  be 
replaced  as  soon  as  rands  pennit.   (See  also  note  under  item  No.  11.) 

No.  18.  Virgin  IsUmdif  Wat  Indiei^  aidi  to  navigation. — For  establishing  and 
improving  aids  to  navigation  in  the  Viigin  Islands  of  the  United  States,  West 
Indies,  and  adjacent  waters,  $50,000. 

Note.— By  Executive  order  of  July  20. 1917,  the  lighthouse  service  in  the  Virgin  Islands,  West  JnOim, 
acquired  by  the  United  States  by  treatvf  rom  JDenmarlL  was  trsnsferred  to  and  placed  under  the  Jurisdio- 
tion  of  the  United  States  Lighthouse  SiBrvice.  The  aids  to  navigation  in  these  islands  are  not  extensive 
and  will  require  additions  and  improvements  to  make  the  waters  safe  and  to  provide  for  increasing  oook- 
merce.  It  is  proposed  to  provide  four  unwatched  gas  lights,  five  new  buoys,  as  well  as  additional  aids  as 
maybeneoessaryatterfuriherstudyand  developments,  and  to  place  existinglighthouse  property  in  a  good 
condition  of  repair.   Detailed  estimate : 

4  unwatched  lights 820,000 

6  buovs  with  moorings 6,000 

Reliefand  spare  equipment  for  lights  and  buoys. 6,000 

Repairs  to  existing  property 10,000 

Additional  aids  to  navigation,  as  necessary 10,000 

Total 50,000 

No.  19.  Staten  Island  Lighthouu  Depots  N.  Y, — For  improving  and  extending  the 
wharves  at  the  general  lighthouse  depot,  Tompkinsville,  Staten  Island,  N.  Y.,  $120,000. 

Non.— The  wharves  at  the  general  Ughthoose  depot  are  in  a  very  poor  condition  and  need  extensive 
repairs.  The  traffic  over  the  wharves  is  heavy,  ana  it  is  necessary  to  oe  oontinnallv  makbig  temporary 
repairs.  To  continue  the  use  of  the  wharves  by  means  of  temporary  repairs  will  oe  expensive.  It » 
advisable  to  repair  and  rebuild  thewharves  as  soon  as  practicable.  Thepresent  wharf  space  is  limited  and 
the  wharves  should  be  extended.  There  are  21  vessels  In  the  third  distrlot  (7  tenders  and  14  li^t  veaseli} 
which  use  the  general  depot  wharves,  besides  a  considerable  use  by  vessels  of  the  Navy  Department  and 
conunerdal  ships.    Detailed  estimates: 

New  wharf 866,000 

Repairing  and  rebuilding  old  wharves 66,000 

Total 120,000 

No.  20.  Potomac  River,  Md.,  aids  to  navigation. — For  improving  the  aids  to  navi- 
gation and  establishing  new  aids  on  the  Potomac  River,  Md.,  $95,000. 

Note.— The  Potomac  River,  from  Maryland  Point  to  Washington,  about  40  nautical  miles,  is  now  lighted 
only  by  4  gas  buoys,  5  minor  U^ts,  and  1  lighthouse.  The  gas  buoys  are  of  low  candlepower  aid  are 
of  necessity  removed  from  station  for  several  months  in  winter  on  account  of  ice  conditions.  The  minor* 
Udits  are  all  fixed  white  or  red  lights  of  low  candlepower,  located  on  wharves  or  on  timber  i ' 


wUdi  are  liable  to  destruction  by  ice  in  winter.  Jones  Point  light  Station  is  of  little  use  on  account  ^ 
dianges  in  shore  line  at  this  point.  It  is  proposed  to  establish  8  sets  of  flashing  acetylene  range  lights  and 
7  or  more  flashing  acetylene  single  lights,  and  to  replace  15  of  the  present  spar  buoys  by  taU  nun  buoys 
more  readily  picked  up  at  ni^t.  Jones  Point  Light  Station  and  the  5  minor  lights  above  mentioned  may 
then  be  discontinued.    Detailed  estinutte: 

Purchase  of  sites  for  8  lights 812,000 

Towers  for  8  lights  on  land,  including  foundation 8,800 

Concrete  structures  for  6  lights  on  marine  sites. 28,200 

Structures  for  9  lights  on  land 6,100 

Illuminating  apparatus  for  23  lights 93,700 

Fifteen  tall-type  buoys  and  moorings 7,000 

Total 95,000 

Total  group  No.  1,  authorized  by  law,  $317,000;  not  yet  authorised,  $1,614,000; 
toUl,  $1,931,000. 

Group  No.  2. 

Works  considered  essential  for  the  needs  of  navigation  and  the  equipment  of  the 
Lighthouse  Service,  and  which  it  is  recommended  be  undertaken  as  resources  permit, 
are  submitted  with  estimates  of  cost.  (These  items  have  been  selected  from  a  much 
larger  number  of  recommendations  submitted  by  the  inspectors  of  the  lighthouse  dis- 
tricts and  others.) 
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No.  21.  Charleston,  S.  C,  Lighthotue  Depot,— For  completing  the  lighthouae  depot 
at  Charleston,  S.  C,  and  for  constructing  an  administration  building  for  the  sixth 
lighthouse  district,  $75,000. 

Note.— The  act  of  October  22.  1913  (38  Stot.,  244),  approivlated  $125,000  toward  the  purdiase  of  a  site 
and  construction  of  a  wharf  and  buildings  and  equipment,  so  far  as  funds  might  permit,  for  a  depot  for  the 
sixth  district.    Ttiis  entire  appropriation  has  been  ezpendiMi,  but  all  the  necessary  facilities  have  not  been 

Sovided.  The  site  itself  cost  100,000  and  the  wharf  $46,418.  Further  requirements  to  complete  the  depot 
dude  dwellings  for  keeper  and  assistant  keeper,  who  are  required  to  live  on  the  reservation,  additional 
filling,  water  and  sewer  systems,  walks-,  roads,  cU  house,  blacksmith  shop,  additional  eauipment,  etc. 
Without  the  completion  of  this  project  the  district  organliatioo  is  inadequately  equipped  to  efficiently 
perform  its  duties. 

An  office  or  administration  building  is  needed  at  the  site  of  the  new  depot,  where  necessary  land  is  avail- 
able .  The  sixth  district  office  now  occupies  the ' '  Old  £  xchange  "  buildinf  m  Charleston,  which,  pursuant 
to  act  of  Congress  approved  March  4. 1913  (37  Stat.,  880),  was  on  April  20. 1917,  deeded  by  the  Secretary  of 
the  Treasury  to  the  Order  of  the  Daughters  of  the  American  Revdutian.  The  Qovemment  does  not, 
Uierefore,  own  the  building,  but  it  is  bemc  occupied  by  the  inspector's  office  under  authoritv  of  the  statute 
dted,  providing  for  such  occupancy  until  other  suitable  quarters  are  provided.  More  than  half  of  the 
bulldtng  has  been  vacated  by  the  Li^thouse  Service,  and  it  is  essential  that  other  suitable  quarters  be 
provided  for  proper  administration  work  of  the  district. 

The  logicallocation  for  such  a  building  is  at  the  depot  site,  which  is  the  center  of  district  activities, 
retailed  estimate: 

Administration  building 180,000 

Two  keepers' dwellings 9,000 

Oil  house 6,«50 

Blacksmith  shop 2,700 

Concrete  buoy  storage 4,800 

Walks,  roads,  grading,  water  and  sewer  system,  etc 11,600 

Equipment  and  fire  protection 11,350 

Total 75,000 

No.  22.  Depot  for  seventh  Iv^hthome  dietrict. — For  purchasing  a  site  for  and  con- 
structing ana  equipping  a  lighthouse  depot  for  the  seventh  lighthouse  district, 
$175,000. 

NOTS.— The  Lighthouse  Servtoe  storehouse,  wooden  smithy,  and  wharf  are  on  property  belonging 
to  the  Treasury  Department.  The  wooden  storehouse  and  wharf,  which  are  higlily  inflammable,  are 
located  between  the  Navy  coal  sheds  and  piers  A  and  B,  one  of  eadi  on  each  side,  and  are,  therefore,  in 
an  unusually  dirty  location.  The  coal  dust  is  practically  always  in  motion,  and  when  the  coal  conveyors 
are  in  operation  it  blows  about  in  clouds.  It  finds  its  way  into  the  depot  keeper's  quarters  and  into  the 
storehouse,  where  thousands  of  dollars'  worth  of  property  is  stored,  which  it  is  impossible  to  keep  clean. 
These  coal  sheds  have  been  erected  since  the  storehouse  was  built.  Furthermore,  there  are  frequently 
several  Navy  torpedo-boat  destroyers  lying  alongside  at  the  Navv  piers  on  each  side  of  the  depot  wharf, 
which  in  addition  to  causing  a  great  deal  of  dirt  are  a  menace  to  toe  lighthouse  tenders  on  account  of  col- 
lision. A  new  site  and  wharf  are  now  urgently  needed  for  the  efficient  and  economical  work  of  the  district. 
Detailed  estimate: 

Purchase  of  water-front  property $90,000 

Construd ion  of  wharf ,  including  track 21,000 

Bulkheading 8,000 

Water  mains 260 

Service  building,  keeper's  dwelling,  storehouse,  oil  house,  machine  shop,  carpenter  shop,  and 

blacksmith  shop 50,040 

Boundary  fence,  buoy  skids,  and  chain  platform 2,700 

Shop  equipment ^ 3,000 

Total 175,000 

No.  23.  Depot  for  eighth  lighthotue  dietrict. — For  constructing  and  equipping;  a 
lighthouse  depot  for  the  eighth  lighthouse  district,  at  New  Orleans,  La.,  or  vicinity, 
$105,000. 

Note.— A  lighthouse  depot  at  New  Orleans,  La.,  is  of  great  is 
nomical  admlnistrBtion  of  the  district.  It  should  be  at  district  h< 
rials  are  readily  available  and  where  shipments  by  rail  and  steamer 
distribution  by  tender  or  other  means  at  the  proper  time.  The  lam 
as  at  present  all  intercourse  with  the  mechanician  in  charge  is  by  ma 
method  and  the  cause  of  numerous  delays,  and  the  present  quarte 
located.  The  stock  and  stores,  excluding  buoys  and  appendages,  a 
at  all  times.  The  present  depot  at  Port  Eads,  La.,  at  the  South  1 
100  miles  from  district  headquarters.  The  act  of  June  17, 1910  (36 
the  depot  from  Port  Eads  to  New  Orleans  or  vicinity  and  the  pui 
wharf  and  depot  buildines.  but  no  appropriation  for  the  purpose 
the  proposed  depot  woula  be  on  a  portion  of  the  Public  Uealth  I 
and  Henry  Clay  Avenue,  on  the  river  front,  provided  the  transfer  ( 
It  is  believed  that  such  transfer  would  not  interfere  with  the  m; 
amount  of  this  estimate  might  be  reduced  by  $16,500.    Detailed  estimaie: 

Acquisition  of  site S 1 6, 500 

Wharves  on  creosoted  piium 60,000 

Structural  steel  depot  shed 18,000 

Lamp  shop,  blacksmith  shop,  oil  bouse,  and  interior  tisxiah  of  builuiugs 10, 500 

Total 105,000 
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No.  24.  LudingUmy  Mich,,  aids  to  navigation, — For  improving  the  aids  to  navigatioti 
and  establishing  new  aids  at  Ludington,  Mich.,  $43,000. 

Note.— The  present  location  of  the  fog-signal  station  on  the  end  of  south  pier  subjects  vessels  to  dangK 
of  strikine  the  breakwater.  The  oommerce  of  Ludington,  whidi  includes  important  car-ferry  lines  across 
Lake  Michigan,  is  as  important  as  anv  other  port  on  the  east  shore  of  Lake  Michigan,  and  as  this  port 
is  most  inadequately  li{^ted  now  thb  improvement  is  considered  welltBrarrantecL  It  is  propoaed  to 
establish  a  main  Ug^t  on  the  outer  end  of  the  north  breakwater,  with  isgnsign^  apparatus,  consistiDg 
of  electricallv  driven  air  compressor  and  oompressed-air  fog  signal  with  oifen^ne  reserve  drive,  and  to 
discontinue  the  present  steam  fog  signal  in  ola  wooden  structure.  Quarters  for  la»epav  should  be  ereetad 
adjacent  to  the  Tight,  as  it  is  unsafe  to  cross  the  harbor  durhig  the  winter  when  the  ice  is  broken  up  by 
car  ferries.    Detaued  estimate: 

Foundation  and  tower S7.440 

Fog-signal  building 5,330 

lUummating  apparatus 2,000 

Fog-signal  apparatus 7,2» 

(^larters  for  tnree  keepers,  including  Hite 18,300 

llinorlights  on  north  and  south  pierheads 2,800 

Total 43^000 

No.  25.  Tampa  Bay,  Fla,,  aids  to  navigation. — For  establishing  and  improving  aids 
to  navigation  in  Tampa  Bay,  Fla.,  $15,000. 

Note.— Tampa  is  an  important  seaport  with  a  large  and  growing  commerce  by  sea.  Owing  to  shallow 
water  in  Tampa  Bay,  deep-draft  vessels  can  reach  the  city  from  the  Oulf  only  by  means  of  several  com- 
paratively  narrow  dredeed  cuts.  Provision  has  already  been  made  for  lighting  all  of  the  important  cats 
excepting  Cut  D,  for  which  lights  should  be  provided  as  soon  as  practicable,  as  large  vesseu  must  pan 
through  this  cut  in  order  to  reach  Port  Tampa.    Detailed  estimate: 

Concrete  foundation $1,800 

Metal-work  towers 8,400 

Illuminating  apparatus 5,000 

Total 15.000 

No.  26.  Delaware  Bay  Entrance,  aids  to  navigation. — For  improving  the  aids  to 
navigation  at  the  entrance  to  Delaware  Bay,  $148,000. 

NoTE.—In  consequence  of  the  continued  erosion  of  the  shore  line  in  the  vicinit  v  of  Cape  Henlopen  T^gbt, 
Del.,  the  early  destruction  of  that  light  is  anticipated,  measures  taken  for  the' preservation  of  the  sfibre 
line  having  proved  unavailing.  Every  purpose  now  served  by  Gape  Henlopen  Light  would  be  better 
served  by  the  rebuilding  of  Harbor  of  Refu^  Light  to  a  height  of  about  140  feet.  The  establishment  of 
larsD  gas  buoys  is  also  required,  one  midway  between,  and  in  the  line  connecting  Five  Fathom  Bank 
Li^it  vessel  and  Overfalls  Light  Vessel,  one  at  the  extreme  lower  and  outer  end  of  Ren  and  Chickens 
Shoal,  and  one  in  approximately  the  present  position  of  Fifteen  Foot  Shoal  Buoy.  With  the  improve- 
ments recommended  nerein,  including  a  red  sector  in  the  new  Harbor  of  Refuge  Li|^t  to  cover  Brown 
Shoal,  the  ultimate  fate  of  Gape  Henlopen  Light  will  have  no  bearing  on  the  practical  needs  of  navigation 
fai  this  vicinity.    Detailed  estimate:  -w-™ 

Rebuilding  Harbor  of  Refuse  Light  Station $127,300 

8  gas  and  bell  buoys  on  station 13,000 

1  relief  gas  and  bell  buoy 4.000 

2  extra  sas  tanks l,aoo 

2  extra  Duoy  lanterns 2;  000 

Sinkers  and  moorings  for  buoys 1,500 

Total p. 148,000 

No.  27.  Goo9e  Island  Flats,  N.  J.,  Light  Station.— For  establishing  a  light  and  fog 
signal  at  or  near  Goose  Island  Flats,  N.  J.,  $140,000. 

Note.— Vessels  navigating  the  Delaware  River  are  obliged  to  make  a  decided  turn  at  this  point.  A 
temporary  structure,  protected  by  riprap,  was  carried  awav  by  the  ice  in  January,  1910.  although  ttie 
riprap  is  partially  in  place  and  forms  a  menace  to  navieation  unless  properly  marked.  A  buoy  unom 
maintained  at  tlus  location,  but  in  winter  it  is  impossible  to  keep  it  in  position  on  account  of  the  heavy 
ice.  It  is  proposed  to  erect  a  light  and  fog  signal,  on  a  suitable  heavy  caisson  foundation,  close  to  the 
diannel  on  the  easterly  side.    Detailed  estimate: 

Foundation  in  place |6S,000 

Riprap  protection  for  foimdatiou 15,750 

Erection  of  superstructure 48,760 

Illuminating  apparatus 3,000 

Fog-signal  apparatus 6,000 

Total 140,000 

No.  28.  Alaska,  lighthouse  depot. — For  a  lighthouse  depot  and  the  necessary  equip- 
ment, so  far  as  funds  may  permit,  for  the  sixteenth  lighthouse  district,  $90,000. 

NcHE.— There  is  no  Ugh thouae depot  in  Alaska,and  the  work  of  the  Lighthouse  Service  is  considerably 
handicapped  by  the  lack  of  such  f  adlities.  Temporary  quarters  are  now  rented  at  S3'i5  per  month,  whiob 
would  be  unnecessary  if  proper  facilities  were  owned  by  the  Qovemment.  The  work  of  the  Service  in 
Alaska  is  increasing  materially  in  volume  and  importance,  with  corresponding  increase  in  the  amount  of 
worli  to  be  handled  at  the  depot.  Present  rented  quarters  have  been  outgrown,  and  adequate  aooommoda* 
tions  are  not  available  for  rental  at  reasonable  figures.  It  is  not  intended  at  this  time  to  erect  office  qparten!, 
etc.,  for  which  further  arrangements  in  other Tederal  buildingi  may  be  made  in  the  future.  iHtalled 
ettimate: 
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Prepsntion  and  improvement  of  site KI,  000 

WhMf. 34,500 

Warehoose. 30,000 

Other  straotores 15,400 

Plant  and  equipment : 4,100 

Total .90,000 

No.  29.  California  otuI  Nevada,  aids  to  natnffation. — For  the  establishment  of  aids  to 
navigation  and  improvements  of  existing  aids  in  the  eighteenth  lighthouse  district, 
Califomia  and  Nevada,  $30,000. 

NoTC— Petitions  have  been  reoeived  from  nomerous  individuals;  merchants,  and  owners  and  operators 
of  bargee  and  tugs  for  lighting  the  channel  between  Point  San  llateo  and  the  mouth  of  Alviso  Slough. 
This  waterway  is  the  natural  outlet  for  nearly  all  the  produce  of  the  extensive  Santa  Clara  Valley,  and  the 
annual  traffic,  which  is  now  reported  to  be  upward  of  50,000  tons,  will  be  greatly  increased  if  the  channel  is 
properly  marked.  The  deep  channel  is  narrow  and  winding,  and  at  present  there  are  no  aids  to  anlst 
mariners  in  keeping  off  the  shoals  at  nisht.  Much  of  the  traffic  must  be  carried  on  at  night  to  take  ad- 
vantage of  the  tides.  A  petition  to  the  Secretary  of  Commerce,  dated  November  16, 1016,  asks  for  various 
lighted  aids  In  this  locality,  which  are  urgently  needed  and  should  be  established  at  once.  Gas  buoys 
should  also  be  provided  at  Fort  Rose  and  Point  Buchan .  The  act  of  August  28, 1016  (39  Stat. ,  538),  author- 
ized aids  to  navigation  on  Lake  Tahoe,  Cal.  and  Nev. ,  but  no  appropriation  was  made  therefor,  and  funds 
have  not  been  available  from  the  general  appropriations  of  the  Lighthouse  Service.  Lake  Tahoe  has  an 
area  of  approximately  200  square  miles,  is  21  miles  long,  has  a  mailroute  70  miles  long,  and  a  great  many 
passengers  are  carried  on  numerous  steamers  and  launches  there  annually.    Detailed  estimate:  - 

3 Hghted  buoys  at  12,600 15,300 

7  lighted  buoys  at  11,000 7,000 

2  lighted  buoys  at  $4,600 9,000 

Estoblishing  14  minor  lights 6,300 

Ohiminating apparatus 2,600 

Total 80,000 

No.  30.  Goat  Island,  Cal.,  Lighthouse  Depot. — For  repairs  and  improvements  to 
Goat  Island  Lighthouse  Depot,  near  San  Francisco,  Cal.,  $55,000. 

NOTB.— This  depot  occupies  a  small  area  gained  by  catting  down  the  steep  bluff  at  the  southeast  point 
of  Qoat  Island  in  San  Frandsoo  Bay  and  filling  in  along  the  shore  line  with  the  material  thus  secured. 
This  area  and  that  afforded  by  the  present  wharf  are  now  Inadequate  to  afford  a  proper  disposition  of  the 
property  required  to  be  stored  there.  This  is  the  only  depot  In  the  district.  An  additional  area  should 
M  fillea  in  with  excavated  material  to  afford  room  for  new  storehouses  and  additional  room  for  storing 
buoys.  The  present  storehouses  are  merely  wooden  sheds,  old  and  poorly  constructed.  The  present 
wharf  should  be  extended  to  afford  room  for  working  two  tenders  alongside  at  the  same  time,  and  to  per- 
mit landing  and  loading  supplies  without  having  to  shift  material  already  stored  on  the  wharf.  The  quar- 
ters provided  for  the  depot  force  are  old  and  insanitary  in  arrangement  and  location.  New  quarters  for 
the  keeper  and  assistant  keeper  of  the  depot  should  beprovided  on  nigher  ground  and  the  site  of  the  present 
quarters  utilized  for  the  needs  of  the  depot  proper.    Detailed  estimate: 

Retaining  waU  and  fill $6,000 

Storehouse, reinforced  concrete 1 19,000 

Wharf, additiooal,  on  iron  piles 14,000 

Dwellings 16,003 

Total 55.00J 

No.  31.  Point  Pinos,  Cal.,  Light  Station.— For  improving  Point  Pinos  Light  Station, 
Cal.,  135,000. 

Nor.— Improvements  to  the  combined  tower  and  dwelling  at  this  station  are  required  to  keep  them  in 
•  serviceable  condition.  Fogs  are  of  frequent  occurrence  at  this  point,  and  a  first-class  compressed-air 
^gnal,  together  with  quarters  for  two  additional  keepers,  are  urgently  required.  Traffic  into  Monterey 
mrbor  is  steadily  increasing  and  a  number  of  large  oil-carrying  steamers  now  run  regularly  to  this  nort 
where  oil  is  piped  from  the  oil  fields  in  the  interior  of  the  State.  Numerous  requests  nave  been  received 
from  shipping  interests  to  establish  a  first-class  fog  signal  at  this  point.  The  union  Oil  Co.  has  lost  one 
steamer  at  the  entrance  to  this  harbor.  There  is  an  average  of  800  hours  of  fog  per  annum  at  this  station. 
Detailed  estimate: 

FoffHrignal  building $4,300 

Fog-eignal  apparatus 9,000 

Dwelling  for  two  keepers 15,600 

Improvements  to  present  station 6,600 

Total 35,00J 

No.  32.  Midiigan  Island,  Wis.,  Light  Station. — For  estahlishing  and  improving 
aids  to  navigation  at  or  near  Michigan  Island,  Lake  Superior,  Wis.,  $100,000. 

Non.— The  act  approved  May  27. 1908  (35  Stat. ,  332),  appropriated  12,000  to  make  a  survey  and  estimate 
the  cost  and  report  upon  the  feasibility  and  need  of  establishing  a  light  and  fog  signal  upon  OuU  Island  or 
the  easterly  end  of  Michigan  Island,  Apostle  Group.  As  a  result  of  this  survey,  the  conclusion  has  been 
reached  that  the  eastern  end  of  Michigan  Island  is  the  better  site.  The  act  of  June  17, 1010  (36  Stat.,  5H6). 
authorised  the  ooostruction  of  a  light  and  fog-signal  station  at  Midiigan  and  OuU  Islands  at  a  cost  not  to 
exceed  $140,000.  but  no  appropriation  has  been  made  therefor.  A  further  study  indicates  that  the  best 
plaDlttoaievttetbepresentbghtnearthe  westerly  end  of  Michigan  Island,  add  a  fog  signal,  and  establish 
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anonattended  aoetylene  tight  oa  Oali  Island.   This  arrangement  would  serve  as  a  better  guide  to  venM 
panlngin  either  directloo.   Detailed  estimate: 

Fotmdation.maiDUght »«,0(» 

Dwellings  for  three  keepers 17,000 

Tow<*r 25,000 

Minorligfat 9,4« 

Illuminating  apparatus 10,000 

Fog  signal  and  hoisting  apparatus 11,550 

Fog-signal  bmlding,  boathouse,  and  otbet  buildings 11,455 

Boats,  tramway,  walks,  etc \sao 

Total.. 100.003 

No.  33.  Kauhola  Point,  Hawaii,  Light  Station. — For  improving  the  light  station  At 
Kauhola  Point,  Hawaii,  $20,000. 

Note.— Owing  to  the  importance  of  this  station,  located  near  the  northern  point  of  the  Island  of  Hawaii, 
steps  have  been  taken  to  diange  the  present  lens-lantern  li^t  to  a  converted  flashing  fourth-order  lensu 
To  support  this  lantern  and  lens  and  to  complete  the  improvement  of  this  station,  a  new  tower  is  neoeasary. 
A  dwelling  for  the  assistant  keeper  should  also  be  provided.    Detailed  estimate: 

75-fbot  cast-iron  tower  in  place tl4,750 

Foundation  piers  for  tower 1,000 

Dwelling 4,000 

Improvement  to  grounds 2S0 

Total 20,000 

No.  34.  Anacapa  Island,  Cal.,  Light  Station — For  establishing  a  light  and  fog  signal 
at  or  near  Anacapa  Island,  Cal.,  $115,000. 

NoTB.— Practically  all  coastwise  vessels  and  a  large  number  of  those  bound  for  Panama  use  the  Santa 
Barbara  Channel.  The  desirable  course  leads  close  to  the  eastern  end  of  Anacapa  Island,  which  is  now 
marked  by  a  small  beacon  light,  not  sufflcientlv  powerful  to  be  of  service  in  hasy  weather.  The  Americaa 
Shipmasters'  Assodation  has  presented  a  petition  for  a  light  and  fog  signal,  indorsed  by  the  San  Francisco 
and  Los  Angeles  chambers  of  commerce  and  important  snipping  interests  on  the  Pacific  coast.  It  is  there- 
fore recommended  that  a  light  of  high  candlepower  and  a  first-class  fog  signal  be  established  at  this  pobit 
as  soon  as  practicable.  Detailed  estimate: 

Light  tower S10,801 

Illuminating  apparatus 6,800 

Fog-signal  building  and  apparatus 18,100 

Two  sets  double  quarters  for  four  keepers 33,000 

Oil  house,  outbuildings,  etc 7,700 

Wharf ,  launch  landing,  and  derrick 0.60) 

Roads,  grading,  and  fencing 6,000 

Water  supply  and  sewerage  system 13,000 

Launch  and  station  beats ^ 4,000 

Total 115,000 

No.  35.  Santa  Barbara,  Cal.,  Light  Station. — For  improving  Santa  Barbara  Light 
Station,  Cal.,  $28,000. 

NoTB.— The  station  is  old  and  the  tower  Is  too  small  to  accommodate  the  revolving  lens  now  installed 
in  it.  The  tower  stands  one-eighth  of  a  mile  back  from  the  point  of  the  shore  line  and  the  light  is  parttr 
obscured  by  trees  on  other  properties.  A  new  tower  is  required  to  be  built  farther  out  on  the  point.  Coast* 
ing  vessels  Dound  north  keep  close  inshore  to  avoid  the  prevailing  northwesterly  wind  and  sea.  and  a  fog 
signal  should  be  established  here  with  quarters  for  two  additional  keepers.  An  improvement  has  beeo 
niade  in  changing  the  light  from  fixed  to  flashing  and  an  increase  of  intensity.  The  fog  signal,  as  well  as 
other  improvements,  and  a  new  hght  tower,  are  necessary  to  render  the  aids  efficient.    Detailed  estimate: 

Tower,  lantern,  and  fog-signal  building 89,300 

Fog-signal  apparatus 8,100 

Additional  quarters 8,000 

Improvements  to  present  station 3,000 

Total 38.000 

No.  36.  Cape  Spencer,  Alaska,  Light  Station. — For  establishing  a  light  and  fog-dgnal 
station  at  or  near  Cape  Spencer,  Alaflka,  $125,000. 


Note  .—Cape  Spencer  is  at  the  entrance  to  Cross  Sound  and  Icy  Strait,  through  which  pass  all  vvoooo 
running  from  Puget  Sound  ports  to  Pnnoe  William  Sound,  Seward,  Cook  Inlet,  and  Kodiak,  excepting 
only  occasional  freighters  proceeding  by  the  outside  route.  With  the  construction  of  the  proposed  Alaskan 
railroad  the  traffic  by  way  of  Cape  Spencer  will  be  materially  increased.  A  small  unwatched  light  is  now 
maintained  on  the  cape,  out  it  Is  believed  that  a  large  watched  light  and  fog  signal  ^ould  be  provided, 
especially  for  vessels  returning  from  the  westward,  to  oe  used  as  a  landfall,  as  it  Is  important  that  they  be 
givenall  possible  assistance. especially  *n  thicx  weather.  Mar  time  interests  have  urged  the  establishment 
of  this  aid.    Detailed  estimate: 

Transportation  and  housing  0.  materials  and  men 122,003 

Main  station  structure 65,000 

Tower  superstructure  and  metal  work 16,50J 

Ifinorstruotures 4,900 

Illuminating  apparatus 9,600 

Fog-signal  apparatus '.,000 

Total 12S,000 
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No.  37.  StaUn  Island ,  N.  F.,  Lighthouse  Depot. — For  construction  and  equipping  a 
floating  drydock  at  the  general  lighthouse  depot,  Tompkinsville,  Stat^i  Island,  N.  x ., 
$130,000. 

Non.— Owing  to  the  great  number  of  yesseto  in  the  third  liriithoiiM  district  (7  tenders  and  14  lidit 
vessels}  and  vessels  from  other  districts  that  come  to  the  general  depotfor  repairs,  a  dock  of  this  kind  is 
orgentiy  needed  and  wiU  result  in  a  great  saving  to  the  OovemuMnt.  In  the  present  conditions  of  ship- 
buDding  and  repair  work  it  is  very  difficult  to  have  repairs  to  lighthouse  vessels  done  at  all.  It  is  proposed 
to  consuract  a  drydock  of  2,000  tons  capacity.    Detailed  estimate: 

Drydock $130,000 

Dredgfaig 2,S0O 

MoSrEgpiling 7,500 

Total 130,000 

No.  38.  Portage  Lake,  Mich,,  aids  to  navigation, — For  establishing  a  light  and  fog- 
signal  station  upon  a  new  site  and  improving  aids  to  navigation  at  Portage  Lake 
Ship  Canals,  Mich.,  $100,000. 

Note.— The  War  Department  intends  to  remove  the  breakwater,  and  it  is  therefore  necessary  to  rebuild 
the  light  and  fog  signafon  a  new  site.  The  new  light  and  fog  signal  should  be  established  on  a  pier  at  the 
outer  entrance,  where  it  would  be  of  the  best  service  to  vessels  making  the  harbor.  The  construction  of 
the  station  proposed  will  require  considerable  time  to  complete,  and  this  project  should  have  consideration 
for  that  reason.  The  harbor  pier  on  which  the  present  plerh€»d  light  station  and  fog-signal  house  stand. 
as  well  as  the  timber  superstructure  under  the  fog-signal  bouse,  are  rapidlv  deteriorating,  and'it  is  doubtful 
if  these  structures  can  be  maintained  much  longer  in  a  safe  condition  unlees  extensive  repairs  are  made  to 
their  foundations,  which  would  be  unnecessary  in  the  event  of  the  establishment  of  the  proposed  new 
station.   Detailed  estimate: 

Dredging,  pOinf,  and  cribwork... $16,000 

Stone  aiUng  and  riprap  work 12,000 

Concrete  base  with  metal  flashing. 38,000 

Superstructure 22,500 

Fog  signal  and Ughting  equipment 13,600 

Total - 100,000 

No.  39.  Ram  Island,  Me.,  Light. — For  establishing  a  light  on  Ram  Island,  lower 
Kennebec  River,  Me.,  $3,500. 

Non.— The  need  of  this  li^dit  has  several  times  been  expressed  bv  petition.  Bam  Island  is  about  5) 
miles  below  Bath,  Me.;  it  is  a  low  island  in  the  middle  of  the  river,  with  a  string  of  half-tide  ledges  maUng 
off  on  the  easterly  side.  There  is  a  passage  on  either  side,  and  at  some  stages  of  the  tide  a  5-knot  current 
exists,  from  which  several  accidents  have  occurred.  About  300,000  tons  offreight  and  175,000  passengers 
are  transported  past  this  island  annually,  not  Including  the  many  pleasure  craft  and  small  boats  wmdi 
frequent  the  river.  It  is  proposed  to  establish  an  acetylene  light  on  or  near  the  easterly  side  of  Ram  Islood. 

Detaned  estimate: 

Li^it  structure,  including  site $1,900 

Dluminating apparatus  and  installation; 1,000 

Total 3,500 

No.  40.  Cape  Kumuhaki,  Hawaii,  Light. — For  establishing  a  light  at  or  near  Cape 
Kumukahi,  Hawaii,  $22,000. 

Note.— Cape  Kumukahi  is  the  easternmost  cape  of  Hawaii.  There  is  at  present  no  landfUl  light  for 
vesseto  bound  to  HUof  rom  the  Panama  Canal  or  from  the  southeast.  It  is  a  difflcult  point  to  roundwhen 
sailing  from  Hilo  to  the  south  point  or  vice  versa.  A  light  on  this  point  would  be  a  great  improvement 
to  the  lighting  of  the  islands.  The  country  in  this  vicinity  is  barren,  undulating  lava  rock.  An  acetylene 
li^t  is  recommended,  with  a  fooal-plane  height  of  about  150  feet,  which  would  be  visible  about  20  miles. 
'LandJngf  rom  seaward  at  the  cape  is  impossible  at  most  times,  and  the  only  practical  method  of  supplying 
this  statkm  would  be  by  railroad  from  Hilo  to  Kapoho  and  then  by  wagon  road  3  miles  to  the  cape,  if  miles 
of  which  would  have  to  be  constructed  over  the  rock.    Detailed  estimate: 

Road 17,100 

Tower,inchiding  site  and  right  of  way 10,240 

Illuminating  apparatus 4,640 

Total 22,000 

No.  41.  Eend/erson  Point,  Me.,  Light  Station,— For  establishing  a -light  and  fqg. 
signal  at  or  near  Henderson  roint,  Piscataqua  River,  Portsmouth  Harbor,  Me.,  $4,900. 

NoTX.— The  need  of  this  aid  has  several  times  been  expressed  by  petition.  It  is  often  very  difficult  to 
locate  Henderson  Pofait  at  night  and  in  thick  weather;  the  channel  is  narrow  and  there  is  a  strong  tide 
at  this  point,  where  the  course  changes.  The  commercial  statistics  for  Portsmouth  Harbor  indicate  about 
5,600  vessels  arriving  and  departing  annually,  transporting  about  610.000  tons  offreight.  It  is  proposed  to 
establish  an  acetylene  light  with  fog  bell.  Detailed  estimate- 
Structure,  including  site. 12,100 

Illuminating  and  fog-signal  apparatus 2,800 

TotaL 4,900 
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No.  42.  Port  Real,  P,  R.,  Light  StaHon.— For  establishing  a  light  station  at  or  near 
Port  Real,  P.  R.,  $40,000. 

Note.— The  liehthouse  at  Port  Ferro,  on  the  south  coast  of  Vieques,  or  Crab  Island.  Is  one  of  the  primary 
stacoast  lights  of  the  Porto  Rlcan  system.  The  Ught  tower  and  the  keepers'  dweUbg  attadied  to  it  are 
built  on  top  of  a  rocky  promontory  undermined  for  some  time  by  the  seiu  and  the  whole  structure,  already 
dangerously  cracked,  is  in  danger  of  collapsing.  It  is  urgent  to  rebuild  a  Ughthouse  at  or  near  this  point,  as 
this  is  an  important  aid  to  the  navigation  from  8t.  Thomas  to  Cuba  and  other  West  Indian  Islands  and  ibe 
Caribbean  Sea.  A  light  in  this  vidnitT  is  necessary  fbr  navigation,  and  it  is  proposed  to  dismantle  tiie 
present  Port  Ferro  Light  Station  and  to  erect  a  new  light  station  at  Port  Real,  about  3  miles  westward 
where  the  aid  will  be  more  useful  and  on  better  ground  than  on  its  present  location  at  Port  Ferro,  as  Port 
Real  is  the  most  important  and  the  best  anchorage  around  Vieques  Island.  The  present  apparatus  at  Port 
Ferro  is  to  be  used  for  this  new  station.    Detailed  estimate: 

Tower  and  dwellings  for  two  keepers 130,000 

Outbuilding  and  piping 1,500 

Purchase  of  site 2,500 

Roads  and  grounds 2,500 

Contingencies ^ 3,500 

Total 40,000 

No.  43.  Nine  Mile  Point,  Midi.,  Light  Station. — For  establishing  a  light  and  fog- 
signal  station  at  or  near  Nine  Mile  Point,  Mich.,  $50,000. 

Note.— When  Forty  Mile  Point  Light  Station  was  established  it  was  placed  on  the  site  designated  Forty 
Mile  Point  on  the  county-survey  charts.  Sailing  masters  expected  the  station  to  beplaced  at  Nine  Mm 
Point,  near  the  entrance  to  the  Straits  of  Mackinac,  but  which  was  not  so  called  ofncially  then.  While 
Nine  Mile  Point  is  within  the  visibility  of  Spectacle  Reef  and  Poe  Reef  Light  Vessel  lights,  a  fog  sigiml 
would  be  of  especially  great  service  in  thick  and  foggy  weather  and  during  seasons  when  forest  fires  nrevaiL 
Not  less  than  nine  strandinn  occurred  here  between  1903  and  1909.  In  the  event  of  establishing  tais  sta- 
tion. Forty  Mile  Point  could  be  made  a  minor  light.    Detailed  estimate: 

Tower  and  fog-signal  building,  including  site 196,100 

Dluminattng  apparatus 5,500 

Fog-signal  apparatus. 2,000 

.Dwellmgs  for  three  keepers 12,000 

Outbuildings,  boathouse,  fences,  etc 2,000 

Boats  and  equipment 1,800 

Total 50,000 

No.  44.  Caribbean  Sea,  aids  to  navigation. — For  establishing  aids  to  navigation  in 
the  CMbbean  Sea  along  routes  leading  to  the  Panama  Canal,  $75,000. 

NoTB.— The  need  for  aids  to  navigation  in  the  Caribbean  Sea  has  become  more  urgent  with  the  Increass 
oi  traffic  due  to  the  Panama  Canal,  and  such  aids  have  been  requested  by  the  steamship  companies  nrfwg 
these  routes.  It  is  proposed  to  establish  gas  and  whistling  buoys  at  Farrall  Rock  (Goraa  Bank),  Sooth- 
west  Cay  (Serrana  Bank),  Formigas  Bank,  and  Blower  Rock  (Pedro  Bank),  an  unwatched  acetylene  light 
on  the  south  end  of  Old  Providence  Island,  another  unwatched  light  at  Courtown  Cays  and  a  first-class  can 
buoy  to  mark  the  north  end  shoal  of  Old  Providence  Island.    Detailed  estimate: 

<  gas  and  whistling  buoys  with  moorings,  etc.,  on  station 126,000 

;  sas  and  whistling  buoys  with  moorings,  etc.,  relief ' 13,000 

1  first-class  can  tau-type  buoy 1,000 

3  towers  in  place •. 30,000 

Illuminating  apparatus 5,000 

Total 75,000 

No.  46.  Galveston  Jetty  Light  Station,  Tez.—For  improving  Galveston  Jetty  lig^t 
Station,  Tex.,  $8,500. 

Note.— The  appropriation  for  this  station  is  insufficient  for  the  purchase  and  Installation  of  a  sufficienthf 
powerful  fog  si^ud.  It  is  recommended  that  a  compressed-air  fog  signal  be  Installed  as  soon  as  fbna 
permit.  Detallea  estimate: 

Compressors (5,000 

Fog-signal  apparatus 2,000 

Piping  and  installation 1,500 

'lotal 8,503 

No.  46.  Orays  Harbor  Light  Station,  Wash, — For  improving  Grays  Harbor  Idflht 
Station,  Wash.,  $15,000. 

Note.— The  present  steam  fog-slenal  plant  at  this  station  is  located  in  a  frame  building.  Both  the  ma- 
chinery and  building  are  quite  old  and  In  poor  condition.  It  is  proposed  to  construct  a  new  fireproof 
building  and  Install  an  electrically  operated  siren  as  soon  as  funds  pennit.    Detailed  estimate: 

Fog-eignal  building l«,SOJ 

Purchase  and  installatiOL  of  apparatus 8^500 

Total 15,000 

Total,  group  No.  2,  $1,747,900  (not  included  in  total  oi  estimates). 
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DESCRIPTIONS  OF  NEW  WORKS  COMPLETED. 


The  following  are  brief  technical  deecriptions  of  important  lighthouse  works  com- 
pleted since  the  end  of  the  fiscal  year  1916: 

OIL  HOUSES  FOR  LIGHT  STATIONS. 

Purpose. — Isolated  fireproof  structures  for  the  storage  of  kerosene  and  other  inflam- 
mable supplies  were  erected  at  two  light  stations,  in  order  to  lessen  the  hazard  of  fire 
at  such  stations.  These  houses  were  constructed  under  allotments  made  from  the 
balances  existin^:  under  appropriations  of  $10,000  each  by  the  acts  of  May  27^  1908, 
March  4,  1909,  and  June  iby  1910.  The  unobligated  balance  of  these  appropriations 
is  now  $255.10.    Details  regarding  each  are  shown  in  the  following  table: 


District. 

Statton. 

Site  and  structure. 

Completed. 

Cost 

8d 

Point  Judith,  N.  Y 

Carysfort  R«ef,  Fla 

Concrete  house  13  by  15  feet 

July,  1916 
June.  1917 

IS21 

7th 

25(HtaUon  steel  tank 

188 

WEST  BANK  LIGHT  STATION,  N.  Y. 

Purpose. — ^To  reinforce  the  foundation  of  the  tower,  which  was  badly  broken  and 
deteriorated  below  low  water. 

Site. — ^West  Bank  Light  Station  is  located  on  the  west  prolongation  of  axis  of  outer 
section  of  Ambrose  Channel,  New  York  Lower  Bay,  N.  Y.  Tne  depth  of  water  at 
this  site  is  about  22  feet. 

Work  accomplished.— luBtaMed  riprap  bulkhead  around  the  base  of  tower  and  filled 
in  between  foundation  and  breakwater  with  small  stones  tightly  packed. 

Cost.— The  work  was  done  under  allotments  made  from  the  appropriation  ''General 
expenses,  Lighthouse  Service.''  The  total  cost  was  $10,913.07.  The  work  was  done 
during  July,  1916. 

OVERFALLS  LIGHT  VESSEL   "NO.  69." 

Purpose. — ^To  strengthen  vessel,  the  ori^;inal  iron  bolt  fastenings  having  corroded 
Kwtff  to  the  extent  that  vessel  was  becoming  unsafe. 

Worh  accomplished. — ^The  work  consisted  of  the  removal  of  the  wood  sheathins, 
refastening  of  null  planking,  repairing  of  the  keel  plate,  and  the  furnishing  and  instsS- 
lation  of  new  sheathing  metal.  There  were  also  Duilt  and  installed  12  water  tanks, 
and  the  vessel  thoroughly  overhauled  and  repaired  throughout. 

Cost. — ^The  work  was  commenced  in  January,  1916,  and  completed  in  December, 
1916.    The  total  cost  was  $23,876.22. 

TENDER   "LARKSPUR." 

Purpose.— To  repair,  rearrange,  and  strengthen  vessel,  also  to  increase  the  efficiency 
of  and  enable  vessel  to  cope  with  present  day  buoy  work. 

^orib  accomplished. — Installed  new  boilers,  new  auxiliary  machinery,  new  main 
deck,  repairea  and  strengthened  hull,  installed  more  powerful  derrick  and  hoisting 
enfiine,  and  rearranged  quarters,  etc. 

Co«^— The  work  was  started  in  September,  1915,  and  completed  in  June,  1917. 
The  total  cost  was  $84,777.93. 
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STATEN  ISLAND  LIGHTHOUSE  DEPOT,  N.  T.  (CARPENTER  SHOP). 


Purpose. — ^The  building  which  had  previously  been  used  as  a  carpenter  shop  ' 
an  old  building,  badly  constructed,  and  a  menace  in  case  of  fire.  It  was  also  poorly 
adapted  to  carry  on  the  required  carpenter  work  and  was  undesirable  from  every 
standpoint. 

Site. — ^The  site  is  on  the  southeastern  portion  of  the  reservation,  adjacent  to  tl^ 
depot  basin,  and  so  located  that  the  work  can  be  carried  on  efficiently. 

Structure. — The  structure  consists  of  a  rectan|[ular,  three-story,  remforced-concrete 
building  with  fiat  slab  floors,  without  beams  or  gu-ders,  supported  on  piers,  the  outside 
piers  resting  on  spread  footings.  The  exterior  wall  surfaces  between  piers,  except  for 
narrow  concrete  panels  above  and  below  the  windows,  are  filled  with  glass  in  steel 
sash.  The  stairs  are  of  reinforced  concrete,  and  the  building  is  equipped  with  a 
complete  pliunbin^  outfit.  The  roof  is  of  the  same  construction  as  the  noors,  except 
that  it  is  covered  with  tar  and  gravel  roofing  material.  The  dimensions  of  the  building 
are  60  by  121^  feet  by  approxunately  40  feet  high. 

Cost. — ^The  building  was  constructed  under  the  act  of  August  1, 1914,  appropriating 
$23,000.  It  was  constructed  under  two  different  contracts  with  the  same  conti^tct<»r. 
Work  was  commenced  in  August,  1915,  and  completed  in  January,  1917.  The  total 
cost  was  121,855.49. 

DEPOT  FOR  THE  SIXTH  LIGHTHOUSE  DISTRICT. 

Purpose. — To  meet  the  demands  for  increased  facilities  for  the  storage  of  supplies, 
handling  buoys,  to  provide  adequate  docking  conveniences  for  tenders,  and  to  bring 
the  depot  into  closer  touch  with  the  district  office. 

Site. — ^The  depot  is  situated  at  the  west  end  of  Tradd  Street,  Charleston,  S.  C, 
with  a  frontage  of  about  680  feet  on  the  Ashley  River.  Total  area  of  site  about  4.7 
acres. 

Structures. — Consist  of  a  creosoted-timber  wharf  511  feet  7  inches  by  48  feet;  a  three- 
story  storehouse  110  feet  6  inches  by  91  feet  2  inches,  in  which  are  located  steel  storage 
racks  for  supplies;  the  depot  keeper's  office,  lamp  shop,  and  carpenter  shop.  Track 
facilities  run  through  the  ground  floor  to  the  outer  end  of  the  wharf. 

At  the  present  time  the  keeper^s  dwelling  is  an  old  wooden  house  that  was  purchased 
with  the  site.  The  site  is  fenced  in  on  two  sides  with  a  high  wooden  (cypress)  fence 
with  reinforced-concrete  posts.  The  front  fence,  on  Tradd  Street,  is  of  ornamental 
brick  and  wrought-iron  construction. 

Cost. — The  depot  was  constructed  under  the  act  of  October  22,  1913,  appropriating 
$125,000.    The  amount  expended  to  June  30,  1917,  was  $125,000. 

The  work  was  accomplished  by  contract  and  hired  labor  and  occupied  for  light- 
house purposes  August  1,  1916. 

DRY  TORTUGAS  LIGHT  STATION,  FLA.  (WHARF). 

Purpose. — ^This  new  wharf  was  built  to  replace  the  old  wharf  destroyed  by  storm  of 
July,  1916. 

Site. — On  the  eastern  side  of  the  lighthouse  reservation  on  Loggerhead  Key,  Dry 
Tortugas,  Fla. 

Structure. — This  wharf  is  140  feet  long  by  10  feet  broad,  with  landing  platform  at 
head  of  dock  20  feet  long  by  3  feet  broad.  Structure  consists  of  28  wrought-iron  piles 
with  cast-iron  caps,  wooden  girders,  stringers,  and  decking;  support  for  landing  plat- 
form made  of  angle  iron. 

Cost, — This  wharf  was  built  under  an  allotment  of  $2,800  made  from  the  act  of 
September  8,  1916.  The  work  was  completed  in  May,  1917,  by  hired  labor.  Total 
cost  of  work  to  June  30, 1917,  $2,631.19. 

RELIEF  LIGHT  VESSEL  "NO.  82." 

Purpose. — This  light  vessel,  reported  in  previous  annual  reports  as  being  sunk  and 
raised,  has  been  reconstructed  throughout  to  strengthen  and  make  the  vessel  more 
seaworthy  and  increase  its  efficiency  for  use  as  a  relief  vessel  on  the  Great  Lakes. 

Work  accomplished. — The  hull  thorouajhly  repaired;  main  and  auxiliary  machinery 
put  in  efficient  condition;  new  steel  deck  house,  including  rearrangement  of* quarters; 
pilot  house  and  lantern  mast  installed,  replacing  those  formerly  constructed  of  wood; 
new  acetylene-gas  lighting  apparatus  of  greater  power  installed;  fog-signal  apparatus 
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reconstructed  to  meet  the  characteriitic  of  all  lake  vesBels;  and  new  submarine  bell 
installed. 

Cost. — ^The  work  of  reconstructing  the  vessel  was  started  in  December,  1915,  and 
completed  the  latter  part  of  July,  1916,  at  a  total  cost  of  $44,012. 

AIDS  TO  NAVIGATION,  MANISTIQUE,  MICH. 

Purpose. — On  the  completion  of  the  east  and  west  breakwaters  by  the  United  States 
Engineers,  the  aids  described  below  were  established  for  the  purpose  of  ffuiding  an 
important  car-ferry  line  and  other  lake  commerce  to  the  harbor  entrance  through  the 
crooked  channel  at  the  mouth  of  Manistique  River.  The  aids  were  placed  in  com- 
mission as  they  were  completed,  the  entire  svstem  being  in  service  by  August  17, 1916. 

Sites. — ^Manistique  Light  Station  is  locatea  near  the  outer  end  of  the  east  breakwater, 
about  1,800  feet  from  the  inner  end,  where  the  switch  house  is  located,  which  is  con- 
nected with  the  liffht  station  by  an  electric  cable  placed  along  the  top  of  the  breakwater. 
The  keeper's  dwelling  is  located  on  a  lot  purchased  for  the  purpose,  at  the  city  limits, 
about  1,200  feet  northeast  of  the  inner  end  of  the  breakwater.  The  switch  house  ana 
dwelling  are  connected  bv  an  electric  transmission  and  control  pole  line  across  open 
shore  property  recentlv  taken  over  by  the  city  for  park  purposes. 

West  breakwater  light  is  located  on  the  outer  end  of  the  west  breakwater  about  1,400 
feet  from  its  inner  end. 

West  pier  light  is  located  on  the  outer  end  of  the  timber  crib  forming  the  west  pier 
about  350  feet  from  its  inner  end. 

Structures. — Mamstioue  Ljght  and  Fog  Signal:  The  subfoundation  for  this  tower 
consists  of  a  timber  crib  built  by  the  United  States  Engineers.  It  rests  on  bedrock 
and  supports  a  concrete  superstructure,  and  this  in  turn  supports  a  rectangular  con- 
crete block,  20  by  25  feet  in  plan  and  6  feet  high,  forming  the  immediate  foundation 
for  the  tower.  Tlie  top  of  this  block  is  10  feet  above  lake  level.  The  tower  is  of  riv- 
eted steel  plates  and  angles,  square  in  plan  and  pyramidal  in  shape,  three  and  one-half 
stories  higji,  and  supports  a  cast-iron  deck  and  an  old-style  fourth-order  vertical  bar 
lantern,  whose  focal  plane  is  about  40  feet  above  the  top  of  the  block.  The  main  floor 
is  5^  feet  above  the  olock  and  contains  the  machinery  for  the  fog  signal.  Below  it 
and  partly  within  the  block  is  a  basement  room  for  storage  purposes.  Above  it  the 
second  floor  supports  the  air  tanks  and  the  third  floor  the  diaphone  and  attachments. 
All  floors  are  of  reinforced  concrete,  and  the  basement  and  power  room  are  lined  with 
surfaced  cement  with  air  spaces  next  to  the  steel  plates.  The  two  upper  rooms  are 
not  lined.  The  switch  house  mentioned  above  is  a  small,  round,  steel  building  with 
a  cement  floor  and  houses  the  switches  and  remote  control  magnetic  switches.  A 
transformer  (2,200  to  440  volts)  is  located  on  a  pole  alongside  the  house. 

West  breakwater  light:  The  subfoundation  for  the  tower  is  similar  to  that  of  the  main 
light  station  and  supports  a  pyramidal  concrete  block,  13  by  14  feet  in  plan  at  the  base 
and  6  feet  high,  whose  top  is  10  feet  above  lake  level.  This  block  supports  a  standard 
25-foot  steel  skeleton  tower  and  accumulator  house.  A  lens  lantern  is  supported  by 
the  tower  whose  focal  plane  is  about  26  feet  above  the  top  of  the  block. 

West  pier:  The  subfoundation  for  this  light  is  a  timber  crib  built  by  the  United 
States  Engineers.  It  supports  a  wooden  post  provided  with  pulley  blocks  and  tackle 
for  hoisting  a  post  lantern.    A  wooden  lamp  house  is  located  at  the  foot  of  the  mast. 

Illuminating  apparatus. — Manistique  Light  and  Fog  Signal  Station:  The  illuminat- 
ing apparatus  consists  of  a  300-millimeter  lens  lantern,  showing  a  fixed  red  light  of 
340  candles.  The  focal  plane  is  50  feet  above  lake  level,  and  the  light  is  visible  13 
miles  in  clear  weather.  The  light  is  furnished  by  a  200-watt  gas-filled  tungsten-fila- 
ment electric  lamp  with  a  red  screen,  and  there  is  a  reserve  lamp  for  emergencv  use 
in  case  the  main  lamp  bums  out.  It  is  controlled  by  a  push  button  in  the  dwelling. 
The  voltage  is  110,  obtained,  from  440  volts,  by  a  transformer  in  the  tower  previously 
noted. 

West  breakwater:  The  illuminating  apparatus  consists  of  a  300-millimeter  lens 
lantern,  showing  a  flashing  white  light  of  120  candles  every  three  seconds.  The  focal 
plane  is  36  feet  above  lake  level ,  and  the  light  is  visible  10  miles  in  clear  weather.  The 
liffht  is  furnished  by  a  three-fourths  foot  burner  using  compressed  acetylene  gas, 
which  is  controlled  bv  a  flashing  mechanism  and  sun  viuve. 

West  piOT  light:  The  illuminating  apparatus  consbts  of  a  type  B  post  lantern, 
showing  a  fixed  white  light  of  60  candles.  The  focal  plane  is  26  feet  above  lake  level, 
and  the  light  is  visible  10  miles  in  clear  weather.  The  light  is  furnished  by  a  double^ 
wick  kerosene  lamp. 

Fog  signal. — ^ManisUque  Light  and  Fog  Signal  Station:  The  fog  signal  consists  of  a 
^pe  F  diaphone  using  compressed  air.  and  the  characteristic  is  a  blast  of  2  seconds 
duration  followed  by  a  silent  interval  ot  18  seconds.    The  horn  is  located  about  42  feet 
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above  lake  level.  The  compresBing  plant  consisto  of  a  an^le  doable-cylinder  air  com- 
pressor of  110  cubic  feet  capacity  at  30  pounds  per  square  inch  per  minute  and  driven 
oy  al5-hQr8epower  electric  motor  operating:  on  an  alternating  current  of  440  volts.  The 
apnaratus  is  controlled  by  a  push  button  in  the  dwelling. 

Qucarters, — ^The  quarters  for  the  two  keepers  who  attend  these  aids  consist  of  a  two- 
story  and  attic  dwellinj?,  one  set  of  quarters  being  over  the  other.  The  building  is 
constructed  of  hollow  tue,  with  stucco  exterior,  on  a  concrete  foundation  and  has  an 
asphalt  shingle  roof.  It  is  heated  by  hot  water,  lighted  by  electricity,  and  provided 
with  ci^  water  and  a  sewerage  system.  The  basement  contains  a  general  boiler  room 
and  coeJ  bin  for  the  heating  plant  and  separate  coal  bins,  v^etable  rooms,  and  cellar 
spaces  for  each  keeper.  Each  set  of  quarters  consists  of  a  living  room,  dining  room, 
kitchen,  pantry,  tnree  bedrooms,  bathroom,  closets  and  lockers  and  an  outside 
porch .  Tnere  are  separate  front  entrances  for  each  keeper  and  a  general  rear  entrance. 
The  attic  contains  luge  stora^  spaces  for  both  keepers. 

Co«(.— These  aids  were  establisned  under  the  act  approved  October  22, 1913,  appro- 
priating $20,000.  The  total  cost  of  the  work  was  $19,999.96.  The  steel  structures 
were  built  in  the  shops,  materials  werepurchased  under  informal  contracts,  and  the 
field  work  was  done  by  hired  labor.  The  work  was  commenced  in  December,  1915, 
and  was  completed  in  August,  1916. 

AIDS  TO  NAVIGATION,  SHBBOTGAN,  WIS. 

Purpose. — ^Upon  the  completion  of  the  project  for  improrving  the  harbor  at  She- 
boygan, Wis.,  oy  the  United  States  Engineers,  which  consisted  in  the  removal  of 
the  north  pier  and  the  construction  of  a  north  breakwater  to  form  a  stilling  basin  at  the 
harbor  entrance,  it  became  necessary  to  rearrange  and  relocate  the  lights  marking  the 
entrance.    The  entire  system  was  in  commission  November  24, 1916. 

Sites.— ^hehcfvgaai  Breakwater  Light  Station  is  located  on  the  southeast  end  of  the 
new  north  breakwater,  about  4,000  leet  from  the  inner  end,  at  its  junction  with  the 
shore,  where  the  power  house  for  the  fog  signal  is  located,  which  is  connected  with  the 
light  station  by  a  line  of  pipe  conveying  compressed  air  to  the  fog  signal  and  a  lead- 
covered  electnc  cable  for  conveying  the  current  controlling  the  charactQistic  valve 
of  the  siren. 

Sheboygan  south  pierhead  is  located  on  the  outer  end  of  the  south  pier. 

Sheboygan  north  pierhead  is  located  on  the  outer  end  of  the  stub  ai  the  north  pier. 

Structwres. — Sheboygan  breakwater:  The  gubfoundation  for  this  tower  consists  of 
a  timber  crib  built  by  the  United  States  Engineers.  It  rests  on  the  lake  bottom  and 
is  capped  by  a  concrete  superstructure  supporting  a  rectangular  concrete  block,  25  by 
30  feet  in  pmn  and  6  feet  hi^,  forming  the  foundation.  The  top  of  the  block  is  10  feet 
above  lake  level.  The  tower  is  of  riveted  steel  plates  and  angles,  circular  in  plan, 
conical  in  shape,  and  supports  a  cast-iron  aeck  and  fourth-order  helioaf  bar 
lantern,  whose  focal  plane  is  45  feet  above  the  top  of  the  block.  This  tower  fonnerly 
stood  on  the  old  north  pier  and  was  moved  to  its  present  location,  without  dismantling, 
by  means  of  a  scow.  The  power  house  for  the  tog  signal  mentioned  above  is  built  ot 
hollow  tile,  with  roughcast  stucco  finish  outside  and  smooth  cement  stucco  finish  in- 
side. It  stands  on  a  reinforced-concrete  slab  supported  by  the  reinforced-concrete 
walls  of  a  basement,  and  this  in  turn  is  supported  by  the  piles  and  cribwOTk  of  the 
breakwater.  The  roof  .is  of  wooden  frunework  and  asphalt  shingles.  There  are  two 
rooms  in  the  basement  and  one  on  the  main  floor.  It  is  heated  by  a  hot-air  furnace 
and  provided  with  city  water  and  sanitary  arrangements. 

Sheboygan  south- pierhead:  The  subfoundation  for  this  tower  consists  of  the  timber 
crib  built  Dv  the  Umted  States  Engineers.  It  supports  within  it  a  reinforced-concrete 
foundation  for  the  tower  consisting  of  four  piers  and  a  slab  whose  top  is  7  feet  above 
lake  level.  The  slab  supports  a  standard  31-foot  steel  skeleton  tower  and  accumulator 
house.  The  focal  plane  of  the  lens  lantern  supported  by  the  tow^  is  about  33  feet 
above  the  top  of  the  block. 

Sheboygan  north  pierhead:  The  foundation  for  this  light  consists  of  the  cribwork 
of  the  old  north  pier  and  supports  an  iron  post  from  which  a  post  limtem  is  exhibited. 

Illuminating  apparatus. — Sheboygan  breakwater:  The  illuminating  apparatus  con- 
sists of  a  fifth-oraer  lens  showing  a  flashing  red  light  of  160  candles  every  4  seconds. 
The  focal  plane  is  about  55  feet  above  lake  level,  and  the  light  is  visible  10  miles  in 
clear  weatner.  The  li^ht  is  furnished  by  a  1-foot  burner  using  compressed  acetylene 
g^,  controlled  by  a  flashii^  mechanism  and  a  sun  valve. 

Sheboygan  south  pier:  The  illuminating  apparatus  consists  of  a  200-millimeter  lens 
lantern  showing  a  flashing  white  light  of  70  candles  every  3  seconds.  The  focal  plane 
is  about  40  feet  above  lake  level,  and  the  light  is  visible  8  miles  in  clear  weather.    The 
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light  is  furnished  by  a  one-half  foot  burner  using  compressed  acetylene  gas,  controlled 
by  a  flashing  mechanism. 

Sheboygan  north  pier:  The  illuminating  apparatus  consists  of  a  type  B  post  lan- 
tern showing  a  fixed  red  light  of  20  candles.  The  focal  plane  is  31  feet  above  lake 
level.    The  light  is  furnished  bv  a  double-wick  kerosene  lamp. 

Fog  n^naZ.---Sheboygan  breakwater:  The  fog  signal  consists  of  a  standard  6-inch 
Automatic  siren  using  compressed  air,  and  the  characteristic  is  a  blast  of  3  seconds 
duration  followed  by  a  silent  interval  of  27  seconds.  The  3i-inch  comi>ound  whistle 
valve  governing  the  siren  is  operated  by  an  electric  solenoid  supplied  with  current  in 
the  manner  mentioned  above.  The  horn  is  placed  in  the  tower  about  44  feet  above 
lake  level.  The  three  air  tanks  are  located  on  the  first  and  second  floors  and  are  con- 
nected with  the  power  house  near  the  shore  end  of  the  breakwater  b^r  a  pipe  line 
about  4,000  feet  long.  The  compressing  plant  in  the  power  house  consists  of  an  air 
compressor  of  145  cubic  feet  per  minute  capacity  at  100  poimds  per  square  inch,  belt 
driven  by  a  25-horBepower  electric  motor  operating  on  an  alternating  current  of  220 
volts.  For  emergency  use  an  oil-engine-oriven  air  compressor  is  installed  in  the 
same  room.  For  cooling  the  air  and  exhausting  its  moisture  a  system  of  cooling  pipes, 
separator  tanks,  etc.,  are  installed  in  the  basement  and  on  the  outside  north  wail  of 
the  power  house,  and  a  valve  for  reducing  the  air  pressure  \b  located  at  the  entry  into 
the  pipe  line. 

Qtuviers. — ^The  quarters  for  the  two  keepers  who  attend  these  aids  consist  of  a  double 
two-story  dwelling,  with  apartments  for  three  keepers,  and  are  located  on  shore  near 
the  inner  end  of  the  north  pierhead.  It  was  completed  in  October,  1911,  at  a  cost  of 
$6,000,  which  has  not  been  included  in  the  cost  below.  The  structure  is  of  brick  on  a 
concrete  foundation,  with  cedar-shingled  roof.  It  is  heated  by  hot  air,  lighted  by  gas, 
and  provided  with  city  water  and  a  seWerage  system.  Facing  the  front,  the  left-hand 
side  of  the  house  contains  the  keeper's  quarters,  consisting  of  one  large  room  in  the 
basement:  kitchen,  pantry,  dining  room,  and  parlor  on  the  first  floor;  and  three  bed- 
rooms with  closets  and  a  bathroom  on  the  second  floor.  The  right-hand  side  contains 
one  set  of  quarters  over  the  other  for  the  assistants.  Each  assistant  has  a  sejjantte 
cellar  space  and  a  combined  kitchen  and  living  room,  a  pantry,  bedroom  or  sitting 
room,  a  bedroom,  and  a  bathroom  on  one  floor. 

Cost, — ^The  four  aids  mentioned  (omitting  the  dwelling,  which  was  built  from  a 
special  appropriation)  were  relocated  and  established  under  allotments  made  from 
the  appropriation  "General  expenses,  Lighthouse  Service,''  for  1915,  1916,  and 
1917.  The  total  cost  was  $22,633.95.  The  steelwork,  machinery,  and  matwial  woe 
purdiased  under  informal  contracts  and  the  field  work  carried  out  by  hired  labor. 
The  work  was  started  in  March,  1915,  and  completed  in  November,  1916. 

AIDS  TO  NAVIGATION,  ALASKA. 

Ptarpoae.— To  meet  the  demands  of  the  increasing  commerce  and  to  continue  the 
work  of  establishinc;  efficient  aids  to  navigation,  two  acetylene  lights  and  six  gas 
buoys  were  establioaed  at  various  points  in  Alaskan  waters.  Data  relative  to  these 
lights  are  shown  in  the  table  following. 

Fog  iignaU. — One  gas  buoy  has  a  bell  sounded  by  the  action  of  the  sea. 

Qucarters, — ^There  are  no  quarters.  These  lights  are  all  of  the  unwatched  type, 
using  compressed  acetylene  in  acetone,  supplied  from  batteries  of  steel  cylinders, 
whidi  contain  a  sufficient  supply  of  gas  to  operate  the  light  continuously  between 
visits  of  the  lighthouse  tender. 

Co$t. — ^The  appropriation  of  1911  has  been  expended,  and  to  June  30,  1917,  the 
total  expenditure  from  the  appropriation  of  August  1, 1914,  was  |59,695« 
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CAPE  ST.  ELIAS  UGHT  STATION,  ALASKA. 

PuTDose.— To  identify  Cape  St.  Eliaa,  an  important  landfall  for  mariners  navigating 
the  Alaskan  coast.  All  vessels,  whether  plying  between  southeastern  and  south- 
western Alaska  or  bound  direct  between  Prince  William  Sound  and  ports  of  the  Pacific 
Coast  States,  make  Cape  St.  Ellas.  The  light  was  established  September  6,  1916, 
and  the  fog  signal  went  into  conunission  January  30, 1917. 

.  Site. — ^The  station  is  located  on  the  southern  end  of  Kayak  Island,  which  extends 
25  miles  out  into  the  Pacific  Ocean,  south  of  Controller  Bay,  terminating  in  a  bold 
promontory  known  as  Cape  St.  Elias,  near  which  stands  Pinnacle  Rock.  Dangerous 
reefs  extend  some  3  miles  off  the  cape.  The  building,  consisting  of  a  combined  tower 
and  fog-signal  building,  storage  house,  dwelling,  and  hoist  house,  stands  on  the  slope 
westerly  from  the  promontory,  and  the  boathouse  and  shop  are  located  at  the  foot  of 
the  bluff  at  the  head  of  the  tramway  to  both  east  and  west  beaches.  The  foundations 
of  ail  structures  are  on  a  hardpan  formation,  and  the  tower  stands  on  a  terrace  whose 
grade  line  is  about  42}  feet  above  mean  high  water. 

Structures. — ^The  tower  is  constructed  of  reinforced  concrete.  It  is  sauai^  in  plan 
with  vertical  walls,  supports  a  square  cast-iron  watch-room  gallery  witn  railing  and 
cylindrical  watch  room,  the  latter  supporting  a  second-order  cylindrical  helical  bar 
lantern,  whose  focal  plane  is  about  42(  feet  above  grade  line.  There  is  a  room  on 
the  first  floor,  and  above  it  there  is  a  service  room,  then  the  watch  room  and  lantern 
mentioned  above.  A  clock-weight  shaft  runs  through  the  center  of  the  tower  from  a 
pit  in  the  first  floor  to  the  watch-room  floor  above. 

The  fog-signal  building  is  connected  widi  the  tower  at  its  southwest  comer,  and  is 
also  constructed  of  reinforced  concrete.  It  contains  one  room.  The  concrete  floor 
is  provided  with  covered  trenches  for  oil,  water,  and  exhaust  piping  and  foundadon 
for  the  machinery.  The  walls  are  lined  with  hollow  tile  and  plastered,  and  the  roof 
trusses  are  of  steel  covered  with  asbestos  slates.  The  storage  ouUding  is  constructed 
entirely  of  reinforced  concrete,  including  the  roofs  and  floors.  It  projects  from  the 
north  side  of  the  fogsinial  building  and  is  in  two  sections  and  on  two  different  levels. 
The  section  connected:  with  the  fog -signal  building  contains  a  coal  bin  and  various 
apparatus  connected  with  the  oil,  water,  and  cooling  systems.  The  other  section 
contains  in  the  lower  story  two  water-storage  cistems.and  a  filter  cistern  for  the  rain 
water  from  roofs  of  fog-signal  building  and  dwelling  and  in  the  upper  story  steel  tanks 
for  the  fuel  oil  and  kerosene,  and  storage  for  gasolene,  lubricating  oils,  etc.  The  hoist 
and  boat  houses  are  of  cement-sand  brick  manufactured  at  the  site,  and  the  roof  trusses 
are  of  wood  covered  with  asbestos  slates.  The  hoist  house  contains  two  rooms.  One 
contains  a  9-horsepower  oil  engine  for  pulling  the  car  up  the  tramway  from  the  boat- 
house  to  the  storage  house,  and  the  other  room  is  for  tne  storage  of  paints,  oils,  etc. 
The  boathouse  contains  one  room,  in  which  is  located  a  6-horsepower  oil  engine  for 
pulling  the  car  up  the  tramways  from  the  east  and  west  beaches  and  storage  space  for 
three  dories.    A  carpenter  shop  is  located  in  one  end  of  the  room. 

Illuminating  apparatxu. — The  illuminating  apparatus  consists  of  a  third-order  flash- 
ing lens  of  two  grouped  panels,  each  made  up  of  7  refracting  and  10  upper  and  4  lower 
reflecting  prisms,  rotating  on  a  mercury  float  driven  by  clockwork,  and  showing  two 
white  flashes  every  20  seconds.  The  intensiW  of  the  light  is  estimated  at  300,000 
cKndles,  the  focal  plane  is  85  feet  above  mean  high  water,  and  the  light  is  visible  15 
nautical  miles  in  clear  weather.  A  55-millimeter  3-mantle,  triple- tank,  type  B, 
incandescent  oil  lamp  furnishes  the  light.  The  kerosene  is  pumped  from  the  storage 
building  to  the  service  room  by  a  self-measuring  oil  pump. 

jPo^«inw/.— This  consists  of  duplicate  6-inch  automatic  sirens  blown  by  compressed 
air  at  45  pounds  pressure  per  souare  inch  and  using  double-mouth  copper  trumpets 
located  57  feet  above  mean  high  water.  The  characteristic  is  a  double  blast  every 
60  seconds.  The  compressing  plant  consists  of  two  18-horsepower  direct-connected, 
tandem,  crude-oil  engines  smd  compressors,  each  having  a  capacity  of  108  cubic  feet 
of  free  air  per  minute  at  60  poun<&  pressure.  There  are  two  air  receivers  or  tanks, 
and  the  supply  pipe  from  the  low-pressure  tank  passes  through  a  preheater  to  the 
sirens. 

Quarters. — ^The  quarters  for  the  keepers  in  charge  of  this  station  consist  of  a 
single  two-story  dwelling  constructed  of  cement-sand  brick  manufactured  at  the  site, 
and  Uie  roof  trusses  are  of  wood  covered  with  asbestos  slates.  The  basement  contains 
three  rooms,  for  the  hot  water  heating  plant,  coal,  and  the  stores  and  provisions. 
The  first  story  contains  an  entrance  hall,  kitchen,  pantry,  dining  room,  office,  and  a 
spare  room  for  visiting  employees.  The  second  story  contains  four  bedrooms  with 
closets,  hall,  and  bathroom.  In  the  attic  are  ^we  tanks  for  the  water  supply  to  dwell- 
ing and  f  ogsignal,  in  addition  to  those  in  the  storage  building.  Supplies  are  landed  by 
bcNAt  from  the  tender  on  either  the  east  or  west  beaches  and  thence  by  shore  tramways 
to  the  station. 
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Cost—The  station  was  established  under  the  act  approved  October  22, 1913,  appro- 
priating $115,000.  The  amount  expended  to  June  30,  1917,  was  $113,653.64.  Tlie 
work  was  carried  out  by  tiie  purchase  of  materials  and  hired  labor.  The  metal  wori^ 
of  the  upper  part  of  the  tower  was  built  under  contract.  Construction  began  June  1, 
1915,  and^was  virtually  completed  October  1, 1916. 

LIGHTHOUSE  TBNDER  "CEDAR." 

Purpose. — The  tender  Cedar  was  built  for  general  Hothouse  service  as  a  seagoing 
tender  in  the  waters  of  Alaska,  sixteenth  district. 

Structure.— 'TMs  tender  is  200  feet  8  inches  over  all,  with  a  molded  beam  of  36  feet 
and  a  displacement  of  1,800  tons  when  floating  at  a  mean  draft  of  13  feet  in  salt  water. 
The  entire  vessel  throughout  is  built  of  steel,  with  seven  water-tight  bulkheads.  The 
hull  is  constructed  with  a  double  bottom  throughout  for  carrying  wat^  and  fuel  oiL 
Fuel-oil  tanks  built  structurally  are  also  fitted.  All  deck  and  pilot  houses  are  of  steel. 
A  steel  derrick  mast,  with  reinforced  wooden  boom,  complete  with  steel-wire  rope, 
falls,  and  blocks,  operated  by  a  steam  hoisting  engine  of  the  four-drum  type,  is  fitted 
at  the  after  end  of  the  buoy  deck.  A  steam  anchor  windlass  is  fitted  under  the  fore- 
castle deck  forward  with  a  capstan  above  the  deck.  A  steam  hoister  is  also  fitted  on 
the  upper  deck  aft  of  the  steel  mainmast. 

Macninery.— The  propelling  machinery  consists  of  one  triple-expansion  surface- 
condensing  engine  of  tne  vertical  inverted  type,  having  cylinders  20,  32^,  and  55 
inches  in  diameter  by  39  inch  stroke,  driving  a  right-handed,  four-blade,  cast-steel, 
built-up  propeller,  11  feet  6  inches  in  diameter  by  16  feet  pitch,  and  supplied  with 
steam  at  190  pounds  per  square  inch  by  two  three-furnace  Scotch-type  boilers  using ' 
oil  as  fuel,  having  a  total  iieating  surface  of  4,760  square  feet.  The  tender  is  fitted 
throughout  with  all  modem  appliances,  including  sanitary  plumbing  and  fixtures, 
drainage  system,  fire  main,  steam-smothering  fire  system,  hot  and  cold  freah-wats 
system,  oil-burning  system  operating  main  boilers  and  galley  range,  electric  lighting 
system,  and  radio  apparatus.  Foundations  have  also  been  provided  for  four  6-pounder 
guns. 

Quarters. — ^The  complement  of  the  tender  is  7  officers  and  22  men.  The  deck 
officers'  and  radio  operator's  quarters  are  located  on  the  upper  deck  under  and  aft  of 
the  pilot  house.  The  inspector's  quarters  are  located  on  the  upper  deck  aft.  Quarters 
for  tne  superintendent  and  engineers  are  located  on  the  main  aeck  aft,  as  are  also  the 
officers'  mess  room,  galley,  storerooms,  and  five  spare  staterooms  for  official  passengers. 
Quarters  for  16  men  are  located  forward  under  the  main  deck.  The  cargo  holds  are 
located  forward  under  the  buoy  or  main  deck,  also  aft  under  the  main  deck. 
The  forward  hold  is  subdivided  in  way  of  the  main  hatch  by  a  vertical  waters 
tight  bulkhead,  the  forward  space  beine  a  deep  hold  and  the  after  space  divided 
into  an  upper  and  lower  hold  by  a  lower  deck,  all  spaces  being  accessible  through  the 
main-decK  hatch.  The  capacity  of  the  cargo  holds  are:  Forward  deep  hold.  No.  1, 
15,196  cubic  feet;  forward  upper  hold,  No.  2,  8,111  cubic  feet;  forward  lower  hold. 
No.  3,  8,210  cubic  feet;  after  nold.  No.  4,  8,381  cubic  feet. 

Co«^— This  tender  was  constructed  under  the  act  of  January  15, 1915,  appropriating 
$250,000.  The  vessel  was  built  under  contract  at  Long  Beacn,  Cal.,  and  the  cost  was 
$248,188.88.  Construction  was  commenced  May  4,  1915,  and  the  vessel  was  com- 
pleted and  placed  in  commission  June  30, 1917,  at  Long  Beach,  Cal. 

LIGHTHOUSE  TENDER  "PALMETTO." 

Purpou. — ^The  tender  Palmetto  was  built  for  general  li^thouse  service  in  the 
inlana  waterways,  including  the  rivers,  bays,  and  tributaries  of  North  and  South 
Carolina,  Georgia,  and  Florida,  sixth  district. 

Structure,— This  tender  is  90  feet  over  all,  with  a  molded  beam  of  22  feet  and  a  dis- 
placement of  170  tons  when  floating  at  a  mean  draft  of  4  feet  in  salt  water.  It  is  a 
single-deck  vessel  constructed  of  steel,  with  deck  houses  and  pilot  house  of  wood.  A 
wooden  derrick  mast  and  boom,  fitted  wilii  steel-wire  falls  ana  blocks  complete,  with 
a  hoister  operated  by  a  gasoline  engine,  are  located  at  the  after  end  of  the  buoy  deck. 

Madnnery, — ^The  propelling  machinery  consists  of  two  four-cylinder,  internal- 
combustion  engines,  op^erating  on  gasoline,  with  cylinders  8  inches  in  diameter  by 
10-indi  stroke.  Each  ennne  drives  a  three-blade  bronze  propeller  38  incheein  diam- 
eter by  38-inch  pitch.  Both  propellers  turn  outboard  m>m  the  top,  the  starboard 
propeller  bein^  n^t  handed  and  the  port  left  handed.  The  tender  is  fitted  throu^- 
out  with  a  sanita^  plumbing  system,  drainage,  and  compressed-air  system  operating 
the  flushing,  fresh-water,  and  gasoline  tanks,  out  has  no  electric  lighting  system. 

Quarters.—The  complement  of  the  tender  is  three  officers  ana  eight  men.  The 
deck  officers'  and  inspiector's  quarters  are  located  on  the  upper  deck  aft  of  the  piki 
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house.  The  officers'  mess  room,  galley,  engineer's  and  assistant  engineer's  room, 
crew's  quarters,  work  room,  bathrooms,  and  ice  box  are  located  in  the  main-deck 
house.  The  cargo  hold  is  located  under  the  buoy  deck  forward  and  has  a  capacity 
of  4,972  cubic  feet. 

Coit.— The  tender  was  constructed  under  the  acts  of  May  27,  1908  and  March  4, 
1909,  appropriating  $200,000  for  one  tender,  and  the  acts  of  July  27,  1912,  and  March 
3, 1915,  authorizing  the  use  of  this  amount  for  the  construction  of  two  or  more  tenders 
for  general  service.  The  vessel  was  built  under  contract  at  Jacksonville,  Fla.,  and 
the  cost  was  $27,687.20.  Construction  was  conunenced  September  3,  1915.  and  the 
vessel  completed  and  placed  in  commission  March  19,  1917,  at  Jacksonville,  Fla. 

IJGHTHOUSB  TENDER  ««ROSE.'» 

Purpau. — ^The  tender  Rose  was  built  for  general  lighthouse  service  in  the  small 
harbors  and  inside  waters  of  the  coast  of  Oregon  and  Washington,  seventeenth  district. 

Structure. — ^This  tender  is  127  feet  6  inches  over  all,  with  a  molded  beam  of  24  feet 
6  inches  and  a  displacement  of  567  tons  when  floating  at  a  mean  draft  of  9  feet  4  inches 
in  salt  water.  It  is  a  single-deck  vessel,  constructed  of  steel  throughout  with  the 
exception  of  the  upper  and  forecastle  decks  and  upper-deck  houses  and  pilot  house, 
whicm  are  of  wood.  A  wooden  derrick  mast  and  boom,  complete  with  hoisting  engine  • 
and  wire-rope  gear,  are  located  at  the  after  end  of  the  forecastle  deck,  the  hoisting 
oiffine  being  in  the  fore  hold. 

Machifury, — ^The  propelling  machinery  consists  of  two  triple-expansion  inverted 
direct-actini^  engines  having  cylinders  8, 13,  and  21  inches  in  diameter  with  a  common 
stroke  of  16  inches,  fitted  with  the  Stevenson  link-motion  reverse  gear,  each  driving 
a  four-blade  cast-iron  propeller  5  feet  6  inches  in  diameter  by  7  feet  11  inches  pitch, 
the  starboard  propeller  beine  right  handed  and  the  port  left  handed,  the  propellers 
both  turning  outward  from  the  top.  Steam  is  supplied  at  a  worldng  pressure  of  200 
pounds  per  square  inch  by  two  Almv  water-tube  boilers  using  oil  as  fuel,  having  a 
total  heating  surface  of  3,210  square  feet. 

The  tender  is  completely  fitted  throughout  with  all  modem  applicancee,  includ- 
ing sanitary  plumbing  and  fixtures,  heating  and  drainage  systems,  and  electric  light- 
ing system. 

Quarten. — ^The  complement  of  the  tender  is  4  officers  and  16  men.  The  officers' 
quarters  are  located  in  the  main-deck  house  aft  and  the  upper-deck  house  aft  of  the 

Silot  house.  The  officers'  mess  room,  galley,  storerooms,  etc.,  are  located  on  the  main 
eck,  as  is  also  the  inspector's  and  superintendent's  staterooms  and  bathroom.  Quar- 
ters for  the  crew  are  located  forward  under  the  forecastle  deck.  The  cargo  hold  is 
located  under  the  buoy  deck  and  has  a  capacity  of  5,320  cubic  feet. 

Cost. — ^This  tender  was  constructed  unaer  the  acts  of  Mav  27,  1908,  and  March  4, 
1909,  appropriating  $200,000  for  one  tender,  and  the  act  of  July  27,  1912,  authorizing 
the  use  of  tnis  amount  for  the  construction  of  two  tenders  for  general  service.  The 
vessel  was  built  under  contract  at  Seattle,  Wash.,  and  the  cost  was  $92,135.  Con- 
struction was  commenced  on  November  6, 1914,  and  the  vessel  completed  and  placed 
in  commission  August  8,  1916,  at  Seattle,  Wash. 

LIGHT  VESSEL  "NO.  101.'' 

Piirpow.— Light  vessel  No.  101,  on  October  4.  1916,  was  placed  on  station  ofif  Cape 
Charles,  Va.,  entrance  to  Chesapeake  Bay,  in  the  fifth  district. 

Structure.— The  vessel  is  101  feet  10  inches  over  all,  with  a  molded  beam  of  25 
feet  and  a  displacement  of  360  tons  when  floating  at  a  mean  draft  of  11  feet  4  inches 
in  salt  water.  The  entire  vessel  is  built  of  steel,  including  the  bulkheads  and  doors 
forming  the  main-deck  quarters,  the  upper  deck  throughout  being  of  the  turtle-back 
tvpe.  A  steel  pilot  house  and  chart  house  and  a  trunk  forming  a  ventilator  and  light 
snaft  over  the  en^e  room  are  located  on  the  upper  deck.  One  steel  lantern  mast, 
of  a  diameter  sufficient  to  contain  a  ladder  giving  access  to  the  lantern,  is  fitted. 
Modem  devices  have  been  fitted  for  the  stowage  of  anchors  and  boats.  A  small  wooden 
jiggtf  mast  and  sail,  for  steadying  the  vessel  at  anchor,  is  fitted  on  the  upper  deck  aft. 
^lUuminating  apparatus. — ^The  signal  light  is  housed  in  a  lantern  at  the  head  of  the 
mast.  Within  me  lantern  is  fitted  a  clockwork  and  revolving  mechanism  supporting 
and  carrying  a  fourth-order  lens,  which  is  constructed  with  demountable  optical  panels 
and  color  screens  for  substituting  a  fixed  light  for  a  flashing  light  or  vice  versa.  The 
construction  will  permit  of  installing  an  incandescent  oil-vapor  lamp  or  an  acetylene 
lamp,  as  desired.  The  focal  plane  of  the  lens  is  50  feet  above  water.  The  light  at 
present  in  use  is  acetylene  gas.  The  lens  is  fixed,  and  the  intensity  of  the  light  is 
equal  to  1,200  candles. 
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Fog  signal. — This  apparatus  consists  of  a  G-inch  automatic  rotating  air  siren  con- 
nected to  and  operated  by  hi^h-pressure  storage  tanks  supplied  by  two  compressor 
units,  each  unit  oeing  a  two-cyunaer  air  compi^essor  driven  by  ^  two-cylinder  internal- 
combustion  engine  using  kerosene  oil  as  fuel,  the  four-throw  crank  shaft  being  common 
to  both  engine  and  compressor,  the  cylinders  all  being  vertical  and  mounted  on  an 
int^ral  bed -plate  forming  the  crank  case.  A  submarine  bell  operated  by  cOTupressed 
air  is  also  fitted. 

Machinery. — ^The  propelling  machinery  consists  of  one  four-cylinder,  two-cycle, 
200-horsepower  Mietz  &  Weiss  kerosene-oil  engine  of  the  direct  reversible  tyrpe, 
having  cylinders  14  inches  in  diameter  by  18}  inches  stroke,  making  225  revolutions 
per  minute,  driving  a  4-blade,  right-handed,  cast-iron  propeller,  5  feet  in  diamet^ 
by  5  feet  3  inches  pitch.  The  vessel  throughout  is  fitted  with  all  modem  appliances, 
including  windlass,  sanitary  plumbing  and  fixtures,  and  drainage,  fire,  ana  heating 
systems,  but  has  no  electric  lighting  system. 

Quarters. —The  complement  of  the  vessel  is  four  ofiicers  and  seven  men,  The 
ofilcers'  and  crews'  quarters,  galley,  mess  rooms,  pantr^r,  bathrooms,  lamp  rocnn, 
and  other  miscellaneous  storerooms  are  located  on  the  main  deck. 

Painting. ^The  hull  is  red,  with  ''Charles"  in  large  white  letters  on  each  side. 

Co«^— This  light  vessel  was  constructed  under  the  act  of  August  26, 1912,  appropri- 
ating $250,000  for  light  vessels  for  general  service.  The  vessel  was  built  under  contract 
at  Wilmington,  Del.,  and  the  cost  was  $110,065.09.  Construction  was  started  Mardi 
6, 1915,  and  the  vessel  was  completed  and  delivered  to  the  Government  on  September 
25, 1916. 

LIGHT  VESSEL  "NO.  102." 

Purpose. — Light  vessel  No.  102,  on  February  24,  1917,  was  placed  on  station  in  the 
Southwest  Pass,  entrance  to  the  Mississippi  River,  La.,  in  the  eighth  district. 

Structure. — ^The  vessel  is  101  feet  10  inches  over  all,  with  a  molded  beam  of  25  feet 
and  a  displacement  of  360  tons  when  floating  at  a  mean  draft  of  11  feet  4  inches  in  salt 
water.  The  entire  vessel  is  built  of  steel,  including  the  bulkheads  and  doors  forming 
the  main  deck  quarters,  the  upper  deck  throughout  being  of  the  turtle-lMick  type. 
A  steel  pilot  house  and  chart  house  and  a  trunk  forming  a  ventilator  and  light  shaft 
over  the  en^e  room  are  located  on  the  upper  deck.  One  steel  lantern  mast,  of  a 
diameter  sufficient  to  contain  a  ladder  giving  access  to  the  lantern,  is  fitted.  Modem 
devices  have  been  fitted  for  the  stowage  of  boats  and  anchors.  A  small  wooden  jigger 
mast  and  sail,  for  steadying  the  vessel  at  anchor,  is  fitted  on  the  upper  deck  aft. 

Illuminating  apparatui.— The  signal  light  is  housed  in  a  lantern  at  the  head  of  the 


mast.  Within  the  lantern  is  fitteda  clockwork  and  revolving  mechanism  supporting 
and  carrying  a  fourth-order  lene,  which  is  constructed  with  demountable  optiou 
panels  and  color  screens  for  substituting  a  fixed  light  for  a  flashing  light  or  vice  vena. 
The  construction  will  permit  of  installing  an  incandescent  oil-vapor  light  or  an  acety- 
lene lamp,  as  desired.  The  focal  plane  of  the  lens  is  50  feet  above  water.  The  light 
at  present  in  use  is  incandescent  oil-vapor  burned  in  a  mantle,  the  lens  being  fitted 
with  fliash  panels.    The  intensity  of  the  light  is  equal  to  24,000  candles. 

Fog  signal. — This  apparatus  consists  of  a  6-incn  automatic  rotating  air  siren  con- 
nect^ to  and  operated  by  high-pressure  storage  tanks  supplied  by  two  compressor 
units,  each  unit  oeing  a  two-cylinaer  air  compressor  driven  by  a  two-cylinder  internal- 
combustion  engine  using  kerosene  oil  as  fuel,  the  four-throw  crank  shaft  being  common 
to  both  engine  and  compressor,  the  cylinders  all  being  moimted  on  an  int^ral  bedplate 
forming  the  crank  case,  all  cylinders  being  vertical.  A  submarine  bell  operated  by 
compressed  air  is  also  fitted. 

Machinery. — The  propelling  machinery  consists  of  one  four-cylinder,  twoKjycle, 
200-hor8epower  Mietz  A  Weiss  kerosene-oil  engine  of  the  direct  reversible  type^  having 
cylinders  14  iifchee  in  diameter  by  18}  inches  stroke,  making  225  revolutions  per 
minute,  driving  a  four-blade,  right-handed,  cast-iron  propeller.  5  feet  in  diameter 
by  5  feet  3  inches  pitch.  The  vessel  throughout  is  fittea  with  all  modem  appliances, 
including  a  power  windlass,  sanitary  pluniDing  and  fixtures,  and  drainage,  fire,  and 
heating  systems,  but  has  no  electric  lighting  system. 

Quarters. — The  complement  of  the  vessel  is  four  officers  and  seven  men.  The  officen' 
and  crew's  quarters,  galley,  mess  room,  pan  try,  bathrooms,  lamp  room,  and  other 
miscellaneous  storerooms  are  located  on  the  mam  deck. 

Paintina.— The  hull  is  red,  with  "Southwest"  in  laige  white  letters  on  each  side. 

Cost. — This  light  vessel  was  constructed  imder  the  act  of  August  26,  1912,  appropri- 
ating $250,000  for  light  vessels  for  general  service.  The  vessel  was  built  under  con- 
tract at  Wilmington,  Del.,  and  the  cost  was  $110,065.09.  Construction  was  started 
March  6,  1915,  and  the  vessel  was  c(»npleted  and  delivered  to  the  Government  oo 
January  3, 1917. 
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SUMMARY  OF  IMPORTANT  CONSTRUCTION  AND  REPAIR  WORK 
UNDER  GENERAL  APPROPRIATIONS,  COMPLETED  DURING  FISCAL 
YEAR  1917. 


Sutton. 


Cost. 


Character  of  work. 


BICOlfD  DISTRICT. 

Handkerchief  Light  Vessel  No.  3,  Mass 

Relieflight  vessel  No.  66,  Mass 

Cape  Cod  Canal  Dolphins,  Mass 

Baee  Point  Li^t  Station,  Mass 

THBD  D18TBICT. 

General  depot 

Do 

Great  Captain  Island  Light  Station,Conn. 


Do.. 


Long  Beach  Bar  Light  Station,  N.  Y... 
MiU  Rock  Northerly  Li^t,  N.  Y 


Watch  HUl  Li^t  Station,  R.  I.. 
Tender  John  Rodgers 


Tender  Lilac 

Tender  Mistletoe. 


Tender  Myrtle. 


Relief  li^t  vessel  No.  16 

Cornfield  Point  Liriit  Vessel  No.  48 

Fire  Island  Light  Vessel  No.  68 

Relief  light  vessel  No.  78 

Five  Fathom  Bank  Light  Vessel  No.  79, 
Ambrose  Channel  Light  Vessel  No.  87. . . 

fOUBTH  DISTRICT. 

Delaware  City  Light  Station,  Del 


Ship  John  Shoal  Light  Station,  Delaware 

Bay. 

Edgemoor  Lighthouse  Depot,  Del 

Christiana  North  Jetty  Light,  Del 

Tlnlcum  Island  Range  Rear  Light  Sta- 

Uon,N.J.  '     ^^ 

riFTH  DISTRICT. 

Lazaretto  Lighthouse  Depot,  Md 

Long  Point  Depot  Reservation,  N.  C 

FtaUng  Battery  Light  Station,  Md 

SIXTH  DISTRICT. 

Charleston  Lighthouse  Depot,  S.  C 


Georgetown  Light  Station,  S.  C. 


Cape  Remain  Light  Station,  S.  C , 

BRVRMTU  DISTRICT. 

Cots  C,  E,  and  F  Ranges  and  Cut  K 

Range  Rear  Li^ts,  iHa.  (7  lights). 
CutGRange  Li^,  Fla.  (2  lights)..... 


Hlllsboro  Bay  Range  Lights.  Fla..., 
HUMboro  River  Rs^  Lights,  Fla.. 
Fowey  Rocks  Light  Station,  Fla.... 

Bombrero  Key  Light  Station,  Fla.« 


U,858 
6,515 
3,871 
4,701 

1,711 

5,180 

2,436 

1,644 
3,887 


1,718 
1,107 

3,851 
1,268 

1,785 

4,864 
1,389 
1,018 
1,809 
5,146 
1,062 


1,002 

2,670 

2,018 
1,408 
1,440 


4,800 
1,279 
1,150 


11,608 


0,313 


4,118 

1,301 

3,030 

3.030 
3,060 
2,017 

8,090 


I,  and 


Removing  old  water  tanks,  building  new  deck  house, 
and  installing  new  windlass. 

Docking,  and  repahit  to  complete  defaulted  contract  of 
Musgrave  Madiine  Co. 

Phu^g  riprap  around  dolphins  in  canal  approach,  Bus- 
sards  Bay. 

Installing  oil  engines  and  compressors  in  place  of  steam. 

Installed  heatinf  system,  machinery,  motors,  electric 
wiring,  and  other  improvements. 

Repaired  lender  and  bearing  piles,  stringers,  and  chocks 
of  wharves. 

Rearranged  and  improved  dwellhig  to  provide  two 
additional  rooms,  renewed  sidewalk,  etc. 

Furnished  and  installed  new  Uluminaiing  apparatus. 

Furnished  and  placed  1,660  tons  of  riprap  and  reset  160 
tons  around  station. 

Built  skeleton  steel  light  tower  with  tank  house,  fur- 
nished gas  tanks  and  lantern,  and  placed  li^t  in  oper- 
ation. 

Furnished  and  installed  Illuminating  apparatus. 

Repairs  to  boilers  and  various  repafrs  to  hull  and  ma- 
chinery. 

General  repairs. 

Docked  and  made  general  repairs  to  hull  and  maohln- 

Docked,  repaired  sheathing  metal,  recalked  i 

other  repairs  to  underwater  body. 
General  repairs,  including  two  new  acetylene  lights. 
General  repairs. 

Do. 

Do. 

Da 

Do. 


Lantern  post  constructed  and  acetylene  light  Installed 

thereon. 
700  tons  of  riprap  deposited  around  foundation. 

Harbor  dredged. 

Walk  constructed  to  tower. 

New  lens  installed. 


Extended  wharf  120  feet. 

Built  reinforced-concrete  sea  waU.    , 

Installation  of  acetylene  apparatus. 


Separate  projects  have  been  taken  up  during  the  fiscal 
year  as  follows:  Alteri&tlons  to  storehouse,  track,  cin- 
der fill,  concrete  floor,  phimbing,  etc.,  $3,080:  plas- 
tering exterior  and  interior  walls,  11,100:  steel  shelv- 
ing for  depot  stock,  $1,560:  constructing  Tradd  Street 
brick  and  iron  fence,  $2,750;  transferring  lamp  shop 
to  depot  and  equipment,  $2,120. 

Moving  keeper's  dwelling  from  South  Island  to  North 
Island.  rf,600;  rebuilding  South  Jetty  Range  Front 
and  Rear  and  Middle  Ground  Range  Front  and 
Rear  Lights,  $3,116;  rebuilding  assistant  keeper's 
kitchen,  nading  the  grounds,  putting  in  water  sup- 
ply. $3,507. 

New  boathouse  and  wharf,  general  repairs  to  dwellings 
and  grounds. 


Installed  locomotive  headlights  in  place  of  lens  lanterns. 

Established  1  reinforced-concrete  4-pile  structure  and 
1 4-pile  wooden  structure  with  6-day  lens  lantern. 
Do. 
Do. 
Scaled  and  painted  tower,  removed  wooden  lining  of 

stair  cylinder,  and  made  general  repairs. 
Scaled  and  painted  tower  and  dwelling  and  made  gen- 
eralrepain. 
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SuMif  ABT  OF  Important  Constbuction  and  Rbpair  Work  Undbr  Gbnk&al  Af- 
PBOPBIATION8,  CoMPLBTBD  DuBiNQ  F18CAL  Ybar  1917— Continued. 


SUtioiL 

DOflTH  DISTBICT. 

Bastian  Bay.  Bayoa  Cook,  and  Bayoa 
Courant  Lic^ts,  La. 

Brazos  River  Entrance  Gas  and  Whis- 
tling Buov  and  Braxos  River  Oas 
Buoy,  2,  Tex. 

Caocns  Cot  Oas  and  Whistling  Bnoy, 
lA,  Fla. 

Galveston  Jetty  Light  Station,  Tex 

Do 

Houston  Channel,  Tex 

highX  vessel  No.  81  (Heald  Bank),  Tex. 
Mobile  Entrance  Oas  and  Whistling 

Bnoy,  Ala. 
Mobile  Bar  Gas  Bnoys  Nos.  1,  2,  and  3 

and  West  Bank  Oas  Bnoy  No.  6,  Ala. 
Tender  Camellia 

Tender  Sunflower 

NINTH  DISTRICT. 

Puntilla  Point,  San  Juan  Depot,  P.  R.. 
San  Juan  Depot,  P.  R 

TENTH  DISTBICT. 

Buffalo  Depot,  N.  Y 

Strawberry  Island  Lower  Cut  Range 

Liriits,N.Y. 
T^Bdo  Harbor  Light  Station,  Ohio 

Buffalo  Light  Station,  and  Fair  Haven 

Ranee,  N.  Y. 
Grand  Island  Range  Lights,  N.  Y 

Tender  Crocus , 

Do , 

KLBVBNTR  DISTRICT. 

Split  Rock  Light  StaUon,  Mhin 

Paasage  Island  Light  Station,  Midi 

Keweenaw  Harbor  of  Reftige,  Mich 

Pilgrim  Point  Light  Station,  Mich 

Devils  Island  Light  Station,  Mich 

Thunder  Bay  Island  Light  Station, 
Mich. 

BaKle  River  Shoals  Fog  Signal  Station, 

Grassy  Island  North  Channel  Range 
Light  Station,  Mich. 

Tender  Amaranth , 

Light  vessel  No.  82 


TWRLTTH  DISTRICT. 

Menominee  Pierhead  Range,  Rear  Light, 
Mich.  ' 

Ludington  North  Breakwater  Light, 
Midi.  ' 

South  Haven  Range  Rear  Light,  Midi.. 


Cost. 


Character  of  work. 


Tender  Sumac 

k  Light  Station,  Wis.. 


1,M3 
4,000 

4,716 

1,780 

1,362 

2,350 
2,248 
4,716 

8,000 

2,416 

S,733 

996 
2,060 

1,601 
3,393 

3,489 

1,898 

6,820 

6,619 
1,300 

3,925 
9,4«7 

1,214 

3,686 
1,771 

1,864 

6,150 
2,672 


2,001 
18,943 


1,071 
1,196 
1,119 
1,108 
2,206 


Establishment  of  1  square  4-pile  post-lantern  light  and 

2  siuKle-pile  post-lantern  llAts. 
Establ&hment  of  1  gas  and  whistling  buoy  and  1  gu- 

lif^ted  buoy. 

Establishment  of  gas  and  whistling  buoy. 

Rebuilding  temporary  construction  wharf  at  Uglit  sta- 
tion, etc. 

Intermediate  I-beams  installed  00  struts  of  lower  and 
middle  sections  of  substructure. 

Establishment  of  89  second-class  spar  buoys. 

Various  repairs  to  boilers,  machinery,  and  hull. 

Establishment  of  gas  and  whistling  hnoy. 

Establishment  of  4  gas-lighted  buoys. 

General  repairs  and  overhauling  main  engine  valve 

motion. 
Repairs  to  boilers,  machinery,  and  general  repairs  to 

hull. 

Riprap  for  shore  protection. 

The  lamp  shop  was  torn  down  and  rebuilt  of  retai- 
forced  concrete. 

Provided  new  motor  boat.  No.  121. 

Reestablished  on  new  sites,  using  new  skeleton  towers; 
electricity  for  illuminant  in  reflector  lanterns. 

Furnished  and  placed  approximately  1,400  tons  of  rip- 
rap stone  around  foundation. 

Provided  new  launch  for  each  station,  Nos.  138  and  194. 

Established  two  acetylene  range  lights  on  skeletoo 

steel  towers. 
General  repahv. 
Provided  new  lanndi.  No.  122. 


Building  new  tramway  and  installing  gasoline  hoisting 
engine;  constructing  extension  to  landing  dock. 

Installation  of  dupUeate  oomprossed-alr  diaphooe  log 
signal  in  place  of  steam:  installing  hot-water  heating 
plant  In  fog-signal  building;  extending  present  do« 
in  concrete. 

Raised  dwellingand  built  ooncretebasement  wall  under- 
neath; laid  cellar  floor  of  concrete  and  minor  other 
repairs. 

Rebuilt  structure  in  concrete  and  provided  a  oomplete 
acetylene  lighting  equipment. 

Moved  old  bam  and  remodeled  into  second  assistant 
keeper's  dwelling;  made  miaodlaneous  repairs  at  the 
station. 

Remodeled  old  fog-signal  buUding  into  second  assistant 
keeper's  dwelling:  repaired  dock  and  made  miscel- 
laneous repairs  to  station. 

Established  new  electric  slreno  fbg-tlgnal  station,  com- 
plete with  quarters  for  2  keepers. 

Rebuilt  concrete  base  for  tower:  discontinued  Eeorse 
Rear  Range,  steel  tower  in  its  place;  built  concrete 
shore  protection  around  dwellings  at  upper  end  of 
range;  rebuilt  wharves. 

General  repairs. 

Reconstructed  superstructure  and  interior  work  insteel, 
installed  lighting  eaulpment,  installed  submarine 
bell,  equipped  vessel  complete,  induding  boats,  an- 
chors, etc;  completely  overhauled  boiler  and  ma- 
chinery. 

Established  locomotive  headlight  on  00-foot  steel  tower 
repairedelevated  walk. 

31-fbot  steel  tower  with  200-mm.  acetylene  hght  erected 
on  base  of  old  concrete  tower. 

Established  50-fbot  sted  tower  and  kioomotive  head- 
light. 

Docking;  deaninf  and  painting  underwater  body;  n 
pairs  u>  tail  diait  and  bearings. 

Repairs  to  Cog-sicnal  building  and  boathouae;  reereet- 
ing  1,040  linear  feet  of  metal  elevated  walk  on  new  ood- 
orete  supecstmoture  of  north  pier. 
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SUMMABT  OF  IMPORTANT  CONSTRUCTION  AND  RSPAIR  WORK  UndBR  GbNBBAL  AP- 
PROPRIATIONS, CoMPLBTBD  During  Fiscal  Ybar  1917— Contiiiued. 


Stotioo. 


Cost. 


Charactarofwork. 


TWiLFTH  DianucT— contliiiied. 
Racine  Reef  Light  Station,  Wii 


CharleToix  South  Pierhead  Light  Sta- 
tion, Mich. 

Eleven-Foot  Shoal  Light  Vessel  No  00, 
Midi. 

Sturgeon  Bay  Canal  Light  Station,  Wis. 


Sheboygan  Breakwater  Light  Station, 
Wis. 

Michigan  aty  West  Pierhead  Light,  Ind 
Tender  Hyacinth 

Tender  Sumac 

North  Manitou  Light  Vessel  No.  56. 
Mich. 

8IXTB1MTH  DI8TBICT. 

Cape    Hinchinbrook    Light    Station, 

Alaska. 
Scotch  Cap  Light  Station.  Alaska 

Seal  Rocks  Light,  Alaska 

Tender  Fern 

Tender  Kukui 

SBYINTBINTH  DISTRICT. 

Tongue  Point  Lighthouse  Depot,  Greg. . . 
Cape  Flattery  Light  Station,  Wash. T!. . 

Do 

Destruction  Island  Light  Station.  Wash 

Edi»  Hook  Buoy  Depot,  Wash 

Mukiltee  Light  StaUon,  Wash 

SUp  Point  Light  Station,  Wash 

Semlamoo  Harbor  Light  Station,  Wash . 
Slaughters  Bar  Ranses  and  Lighis,  1 
and  3,  Columbia  River. 

Tender  Heather — * , 

Tender  Manxanita 

Columbia  River  Li^t  Vessel  No.  88. ! .  I ! 

ReUef  light  vessel  No.  92 

Swiftsure  Bank  Lif^ht  Vessel  No.  03 

■lOHTBKNTH  DI8TB1CT. 

FaraUon  Light  SUtion,  Cal 

Fort  Point  Light  Station.  Cat 

Qoat  Island  Depot  and  Ooat  Island 
Light  Station,  Cal. 

Point  Conception  Light  Station,  Cal 

NINETBKNTB  DISTRICT. 

KIpahulu  Light  Station,  Hawaii 

Lahaina  Light  Station,  Hawaii. 

Paowela  Point  Light  Station,  Hawaii . . . 


8,207 
1,206 
3,815 
2.756 

20,573 


1,104 
2,418 

1,011 
6,995 


1.181 

1.034 

1,060 
3.707 

4,401 


2,102 
4,662 


1.853 

4.902 

1,110 

3,166 

4,H9 

5,635 
1.476 

4,060 
4,502 
1,879 
1,435 
1,206 

2,028 
1.345 

2,687 
7,237 

1,082 
1,540 


Placing  1,000  tons  of  heavy  riprap  stone  for  protection  of 

pier. 
Genera  repairs  to  keeper's  dwelling,  station  buildingi, 

etc.;  stiffening  of  steel  tower  on  north  pierhead. 
General  repairs,  including  new  boflerand  steam  whistle. 

Northwest  Entrance  No.  3  Light— establishment  of 
300-mm.  ace^lene  light  and  equipment  on  15*fbot 
steel  tower;  Northwest  Entrance  to  Cut  No.  4  Light- 
establishment  of  20O-mm.  acetylene  light  and  equip- 
ment on  l5*(bot  steel  tower. 

Moved  tower  from  north  pierhead  to  outer  end  of  north 
breakwater:  established  acetylene  light,  air-siren  fog 
signal  in  tower  and  erected  fog-sigmU  power  house 
on  inner  end  of  breakwater. 

Established  300-mm.  acetylene  Ught  and  equipment. 

General  repairs  to  boiler,  propelling  machinery,  decks, 
and  upper  works. 
Do. 

General  rebuilding  of  hull:  repairs  to  decks  and  upper 
works,  overhauling  and  repairing  fog-signal  and  pro- 
pelling machinery. 


Concrete  footing  to  wharf,  quarters  partly  replastered, 
waterproofed  main  building,  and  laid  new  sewer. 

Installea  diaphone  air  fog  signal,  replacing  10-incb  air 
whistle. 

Unwatched  acetylene  light  established. 

Buoy  port  and  apron,  minor  alterations  and  general 
repairs. 

Maoiinery  replacements  and  general  repairs. 


Repairs  to  warehdnse. 

Installing  water  and  sewer  systems  and  plumbing  in  all 

dwellings;  rebuilding   hoisting   engine  house   and 

other  repairs. 
A  new  type  G  diaphone  was  installed  in  place  of  a  first- 
class  ur  siren. 
General  repairs,  including  new  water  and  sewer  systems 

and  plumbing  in  dwellings. 
New  shed  for  buoy  storage,  tramway  extended,  storage 

platform  extended,  and  water  tank  provided. 
General  repairs,  including  concrete-core  walls,  stone 

revetment,  and  the  filling  and  grading  of  grounds. 
General  repairs,  including  plumbing,  water  system, 

new  outbuildings,  and  walks. 
Repairs  to  substructure. 
Establishment  of  oil  lights  on  pile  substructure. 

General  repairs. 
Do. 
Do. 
Do. 
Do. 


Changing  flrst-dass  air  sireo  to  a  type  K^aphone. 
Timber  bridge  78feet  long  across  gap  from  reservation 

to  top  of  Fort  Winfield  Scott. 
Installation  of  electric  power  and  lighting  system  at 

lighthouse  depot:  replaced  type  A,  iov,  apparatus 

with  eleotnc  incandescent  lignt  at  Uuit  stanon. 
Replacing  steam  foe-signal  boilers  and  19-inch  steam 

whistle  with  dupncate  gas  engines  and  air  compres 

SOTS  operating  a  type  G  diaphone. 


Establishment  of  a  300-mm.,  high-pressure,  automatic 

acetylene-gas  light. 
Construction  of  new  reinforoed-concrete  tower  on  new 

site  and  improvements  to  sea-wall  boundary. 

Repairs  and  Improvements  to  combined  light  tower 
and  dwelling. 
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REPORT 

OF  THB 

SUPERINTENDENT,  U.  S.  COAST  AND  GEODETIC  SURVEY.' 


Department  of  Commerce, 
Coast  and  Geodetic  Survey, 

Washington^  October  5, 1917. 
Sir:  There  is  submitted  herewith  my  annual  report  as  Superin- 
tendent of  the  United  States  Coast  and  Geodetic  Survey  for  the  fiscal 
year  ended  June  30,  1917. 

INTRODUCTION. 

In  my  1916  annual  report  consideration  was  given  in  detail  to  the 
office  organization  with  its  various  divisions.  It  showed  the  functions 
of  these  divisions  and  gave  such  information  as  would  enable  the 
reader  to  become  acquainted  with  the  office  procedure  of  the  Bureau 
under  the  reorganization  that  had  been  recently  put  into  effect. 

That  report  gave  a  statement  which  showed  the  needs  of  th^ 
Bureau  and  what  had  been  accomplished  in  the  office  and  field  during 
the  year.    The  present  report  is  divided  into  three  parts,  as  follows : 

Part  I,  Chapter  I,  is  devoted  to  a  general  discussion  of  the  plan  of 
the  field  work  of  the  Bureau  along  the  coast  and  in  the  interior,  what 
has  been  accomplished,  and  what  remains  to  be  done.  Chapter  II 
considers  the  needs  of  the  field  service  in  order  that  its  work  may  bo 
efficiently  prosecuted. 

Part  ft,  Chapter  I,  is  devoted  to  a  discussion  of  what  has  been  done 
at  the  Washington  office  of  the  Bureau,  and  in  Chapter  II  are  taken 
up  some  of  the  needs  of  the  Washington  office  of  the  Bureau. 

Part  ni  gives  a  resume  of  the  work  accomplished  in  the  field  and 
in  the  office  during  the  year. 

•Flfty-foar  Illustrations  appeared  in  the  pamphlet  edition  of  the  Superintendent's 
report,  but  are  omitted  from  this  volume. 
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Part  I.— FIELD  WORE  AND  NEEDS  OF  THE  FIELD  SERVICE. 

CHAPTER  I. 

PLAN  OF  THE  FIELD  WORK. 

In  the  langiia^  of  the  organic  act  creating  this  Bureau,  enacted 
during  the  administration  of  President  Jefferson,  its  purpose  was 
stated  to  be  *  *  *  "to  cause  a  survey  to  be  taken  of  the  coasts 
of  the  United  States  *  *  *  for  completing  an  accurate  chart  of 
every  part  of  the  coasts  within  the  extent  aforesaid."  From  this 
origin,  as  modified  and  added  to  by  subsequent  legislation,  the  work 
of  the  Bureau,  as  is  implied  by  its  present  name  (United  States 
Coast  and  Geodetic  Survey)  has  been  enlarged  into  what  is  generally 
spoken  of  as  two  distinct  fields  of  activity.  They  are  surveying  of 
the  coasts,  generally  spoken  of  as  hydrographic  surveys  which 
ascertain  the  depths  of  our  coastal  waters,  and  surveying  in  the 
interior  called  geodetic  surveys  which  consist  of  the  establishment  of 
the  control  or  framework  on  which  all  land  surveys,  Federal,  State, 
municipal,  and  industrial  are  or  should  be  based. 

GENERAL  CHARACTER  OF  THE  ATLANTIC  COAST. 

The  nature  of  the  coast  largely  determines  the  method  of  making 
the  hydroCTaphic  surveys.  Broadly  speaking,  along  the  coasts^ 
the  United  States  and  throughout  their  possessions  are  to  be  found 
three  general  classes  of  shore  formation,  each  presenting  a  different 
problem  to  the  hydrographic  surveyor. 

From  Maine  to  Sandy  Hook,  just  south  of  the  entrance  to  New 
York  Harbor,  the  coastal  formation  is  that  of  a  rocky  bluff,  or 
shelving  rocks  extending  to  and  beneath  the  waters,  strewn  with 
bowlders. 

From  Sandy  Hook  to  as  far  south  as  the  vicinity  of  Palm  Beach, 
Fla.,  the  shores  are  sandy,  with  an  absence  of  prominent  bluffs, 
rocfcs,  and  bowlders. 

From  Palm  Beach  around  the  southern  shores  of  Florida,  up  to  the 
neighborhood  of  Cedar  Keys,  coral  reefs  are  characteristic  of  the 
coast  line.  Some  of  these  reefs  have  taken  the  form  of  small  islets, 
known  locally  as  keys,  while  many  others  are  entirely  submerged  but 
reach  so  close  to  the  surface  that  they  are  grave  menaces  to  navi- 
gation. 

THE  GULF  COAST. 

Then,  from  Cedar  Keys  to  the  Mexican  boundary  line,  the  coasts 
are  largely  sandy,  though  presenting  different  characteristics  from 
the  sandy  stretch  between  New  t^ork  Harbor  and  Palm  Beach  in  that 
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immense  sand  bars  have  been  thrown  up,  in  places  making  great 
inland  bodies  or  stretches  of  water  through  which  commerce  must 
travel  to  reach  the  Gulf. 

THE  PORTO  RICO   COAST. 

Leaving  the  shores  of  the  continential  United  States,  there  re- 
main long  stretches  of  shore  lines  touched  by  the  Atlantic  Ocean 
and  the  Caribbean  Sea.  Thev  are  the  coasts  of  Porto  Rico  and  the 
outlying  islands.  Off  these  shores  (with  the  exception  of  the  north 
and  northwest  coasts  of  Porto  Rico  which  face  the  open  Atlantic 
Ocean)  the  depth  increases  gradually  from  the  shores  to  the  open 
waters  and,  as  a  rule,  the  bottom  is  covered  with  coral  growthti, 
and  the  chief  dangers  to  navigation  are  the  coral  reefs  as  in  that 
stretch  of  the  coast  of  Florida  from  Palm  Beach  around  to  Cedar 
Keys.  On  the  north  and  northwest  coasts  of  the  island  of  Porto  Rico 
the  shores  are  exposed  to  the  open  ocean,  and  the  slopes  are  abrupt; 
therefore  the  coral  growths  along  this  stretch  of  the  coast,  considered 
from  the  standpoint  of  a  danger  to  navigation,  are  negligible. 

THE  PACIFIC  COAST. 

Passing  now  to  the  Pacific  Ocean,  the  whole  of  the  shores  of  the 
United  States,  from  the  Mexican  boundary  to  the  Canadian  boimdarj', 
may  generally  be  described  as  rocky,  with  stretches  of  beaches  here 
and  there  resulting  from  coastal  de^adation. 

THE  ALASKA  COAST. 

The  shores  of  Alaska,  from  their  southernmost  point  at  Dixon 
Entrance,  throughout  southeastern^  central,  and  western  Alaska, 
alon^  the  northern  Pacific  Coast  side  and  the  Bering  Sea  side  oi 
the  Aleutian  Islands  and  back  along  the  Alaska  Peninsula  to  the 
neighborhood  of  Bristol  Bay,  are  exceedingly  rocky,  with  stretches 
of  sandy  beach  here  and  there.  In  rapidly  reviewing  the  nature  of 
the  coast  of  Alaska,  emphasis  must  be  placed  on  the  precipitous  rocky 
shores  of  southeastern  Alaska,  which  consist  almost  entirely  of  ele- 
vated islands  and  peninsulas  carved  by  glacial  action  and  separate«l 
by  narrow  and  deep  fiords.  Here  was  found  the  inspiration  for  that 
term  "  pinnacle  rock "  which  aptly  describes  the  dangerous  instru- 
ment so  well  designed  by  nature  to  effectually  tear  a  hole  in  the  bot- 
tom of  a  vessel  and  send  her  to  the  bottom. 

Passing  through  these  waters  the  traveler  sees  on  every  hand  rugged 
mountain  ranges  whose  profiles  present  a  bewildering  confusion  of 
sharp,  jagged  peaks  of  various  heights.  Let  him,  then,  imagine 
these  same  topographic  features  duplicated  in  the  waters  about  him, 
the  top  of  the  nighest  peaks  appearing  above  the  surface  in  the 
form  of  precipitous  rocky  islets,  those  of  slightly  less  elevation  ris- 
ing to  within  a  few  feet  of  the  surface,  while  others,  still  lower,  rise 
but  slightly  above  the  bottom. 

With  this  picture  in  mind  we  have  some  conception  of  what  a 
problem  it  is  for  the  hydrographic  engineer  to  discover  and  chart 
these  hidden  dangers  rising  n*om  the  great  depth  of  the  ocean 


Digitized  by 


Google 


756  SEPOBTS  OF   THE  DEPABTMBKT  OF  COMMEBCB. 

waiting  to  rip  open  the  bottom  of  tlie  unfortunate  ship  that  ^ 
their  way.  To  make  matters  worse,  the  navigator  who  can  (leiect 
other  dangers  to  his  vessel  with  some  accuracy  is  yet  woping  in  the 
dark  with  no  means  of  divining  the  presence  of  this  hidden  danger 
of  the  sea.  There  is  no  break  in  the  water  and  no  ripple  on  the 
surface  above  it.  There  is  absolutely  no  indication  of  this  concealed 
menace. 

From  Bristol  Bay  to  the  north  and  around  east  to  the  one  hundred 
and  forty-first  meridian,  the  northeastern  point  of  Alaska,  the  coast 
line  is  generally  composed  of  sand  beaches  and  mud  flats. 

THE  PACIFIC  ISLANDS. 

Going  now  to  the  islands  in  the  Pacific  Ocean  we  have  the  coasts 
of  the  Hawaiian  and  Philippine  Islands  which  are  surveyed  by  this 
Bureau. 

The  various  islands  of  each  of  these  groups  came  into  existence 
through  volcanic  action,  and  therefore  they  have  abrupt  shores  which 
drop  off  into  great  depths.  The  water  has  a  temperature  which 
promotes  coral  growth  where  great  depths  do  not  occur.  There  are 
extensive  stretches  of  these  island  shores  where  the  coral  reefs  re- 
quire the  same  close  surveys  that  are  necessary  along  the  coral  coasts 
of  Florida  and  Porto  Rico.  This  is  a  general  statement  which  suffices 
now,  but  the  coasts  of  the  Hawaiian  and  Philippine  Islands  will  be 
discussed  in  detail  later  on. 

Besides  these  two  main  groups  in  the  Pacific,  there  is  the  little 
island  of  Guam,  also  of  volcanic  origin,  with  its  shores  and  coral 
beds  to  be  surveyed,  and  on  the  Atlantic  coast  the  newly  acquired 
Virgin  Islands  of  the  United  States. 

THE  PANAMA  CANAL  REGION. 

There  yet  remain,  before  we  have  completed  a  hurried  review  of 
the  coast  lines  that  lall  to  the  lot  of  this  Bureau  to  survey,  two  other 
areas,  one  on  the  Pacific  coast  and  the  other  on  the  Atlantic  coast. 
They  are  the  approaches  to  the  Panama  Canal.  While  these  are  not 
extensive  in  area,  they  are  doubtless  destined,  through  the  great 
amount  of  steamship  traffic  that  will  pass  through  the  canal^  to 
become  of  the  utmost  importance  and  will  require  searching  examina- 
tions. 

As  to  the  character  of  these  two  approaches :  That  on  the  Atlantic 
side  presents  no  great  problem.  There  are  some  coral  reefs,  where 
conditions  are  favorable  to  their  growth,  and  there  are  also,  here 
and  there,  beds  of  rocks  protruding  above  the  sediment  from  the 
Chagres  Kiver  that  has  in  the  course  of  time  spread  a  mantle  over 
the  hard  bed  of  the  approach  to  the  canal. 

That  of  the  Pacific  entrance  to  the  canal  is  a  more  serious  and 
difficult  problem  for  the  hydrographic  engineer.  Here  are  found 
conditions  not  very  different  from  those  of  southeastern  Alaska,  ex- 
cept that  the  unexpected  isolated  peaks  of  rocks  found  in  the  ocean 
bed  at  the  entrance  to  the  canal,  and  for  a  considerable  distance 
seaward,  had  their  origin  in  a  volcanic  activity,  and  the  confor- 
mation of  the  bed  of  this  approach  permits  a  fairly  accurate  predic- 
tion that  dangers  may  be  lound. 
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The  lineal  extent  of  each  kind  of  coast  line  included  under  the 
classifications  according  to  formation  is  given  below.  That  a  wrong 
impression  may  not  be  conveyed  as  to  the  magnitude  of  the  hydro- 
graphic  area  requiring  the  attention  of  this  Bureau,  it  is  proper  to 
say  here  that  the  lineal  extent  of  these  shores  under  these  classifica- 
tions only  partly  states  the  situation,  for  the  very  patent  reason  that 
much  depends  upon  how  quickly  these  shores  drop  off  to  great  depths 
free  from  obstructions  to  navigation.  If  the  water  is  comparatively 
shallow  for  great  distances  toward  the  sea,  dotted  with  islands,  a 
lineal  extent  of  a  few  miles  of  shore  line  embraces  sreat  areas  to  be 
surveyed,  whereas  if  the  shore  drops  off  to  great  depths  free  from 
pinnacle  rocks,  the  area  necessary  to  be  covered  is  small. 

The  lineal  extent  of  our  general  coast  lines,  classified  according  to 
formation,  is  as  follows: 

Rocky  formation  (generally  fixed  and  unchanged  by  the  action  of  tides 
and  currents) : 

Miles. 
From  the  northern  coast  boundary  of  Maine  to  the  entrance  to  New 

York  Harbor 600 

The  Pacific  coast  of  continental  United  States 1,366 

The  coast  of  Alaska  from  Dixon  Entrance  to  Bristol  Bay 3, 850 

The  approaches  to  the  Panama  Canal 71 

Porto  Rico 122 

6,009 

Coral  formation: 

From  Palm  Beach,  Fla.,  around  Cedar  Keys,  Pla 567 

All  of  the  coasts  of  Porto  Rico  except  part  of  the  northern  and  part 

of  the  western  shores  of  the  main  Island  of  Porto  Rico 189 

The  coasts  of  Quam,  Hawaii,  and  the  Philippine  Islands 4, 923 

5,679 


Band  or  mud  flat  formation  (subject  to  change  from  the  action  of  tides 
and  currents) : 

From  New  York  Harbor  to  Palm  Beach,  Fla 1,194 

From  Cedar  Keys  around  the  coast  of  the  Gulf  of  Mexico  to  the 

Mexican  boundary 1, 156 

From  Bristol  Bay  around  the  Alaska  coast  to  the  one  hundred  and 
forty-first  meridian 2, 790 

6,140 

MBTHODS  OF  HTDROORAPHIC  SURVETING. 

It  is  my  purpose  to  discuss  in  detail  the  coast  line  of  each  of  the 
coastal  States  of  continental  United  States,  and  our  other  coast  lines, 
both  with  reference  to  what  has  been  accomplished  and  what  remains 
to  be  done,  but  if,  before  doing  this,  we  consider  briefly  something  of 
the  history  of  the  methods  of  making  the  hydrographic  surveys,  I 
am  sure  it  will  lead  to  a  better  grasp  of  the  problem  that  is  before  us. 

Happily  for  the  coordination  of  surveys  made  of  the  coast,  whether 
contiguous  or  separated  by  thousands  of  miles,  the  original  plan 
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adopted  by  the  Bureau  and  the  one  which  has  been  followed  through- 
out its  existence,  was  laid  by  an  eminent  scientist  who  conceived  that 
the  survey  of  the  country  should  be  controlled  by  a  connected  system 
of  triangulation  in  order  that  the  position  of  any  selected  pomt  in 
a  surveyed  area  might  readily  be  determined  with  relation  to  any 
other  point  or  points  on  the  surface  of  the  earth  which  had  been 
previouslv  connected  with  the  triangulation. 

With  this  accurate  control,  the  position  of  a  newly  surveyed  area 
can  be  determined  with  exactness  with  relation  to  completed  surveys, 
and  little  or  no  confusion  will  result 

If  the  same  admirable  foresight  could  have  been  exercised  in  plan- 
ning the  means,  of  making  survevs  as  was  exercised  in  coordinating 
the  relation  of  the  positions  of  the  different  surveys,  then  we  would 
have  been  far  more  advanced  at  the  present  day  with  less  expenditure 
of  energy.  Unfortunately,  however,  there  are  phases  of  human  ac- 
tivity in  which  the  method  of  procedure  must  be  learned  by  prac- 
tical experience  and  in  which  the  problem  is  so  intricate  that  ad- 
n  ancement  is  slow. 

This  has  been  the  shortcoming,  if  such  it  may  be  termed,  of  the 
Bureau  in  making  the  hydrograpnic  surveys.  Or,  better  said,  human 
foresight  had  not  the  power  to  conceive  the  ultimate  needs  that  would 
arise,  because  it  could  not  be  foreseen  what  strides  marine  commerce 
would  make. 

An  examination  of  the  records  of  the  surveys  by  the  Bureau  of 
any  given  important  harbor  where  the  areas  are  unchangeable  will 
show  that  generally  at  least  two  different  surveys  have  been  made, 
each  adequately  meeting  the  needs  of  the  day  wnen  made,  and  each 
insufficient  for  the  needs  of  succeeding  eras  of  ships  and  shipping. 

For  example,  the  deepest  draft  of  merchant  vessels  ranged  from  12 
feet  in  1825  to  20  feet  in  1850.  These  vessels  were  sailing  ships  which, 
ia  order  to  enter  any  harbor  against  an  adverse  wind,  must  beat  hsLck 
and  forth  across  the  harbor.  Therefore,  they  did  not  require  one 
deep,  clearly  defined  channel  so  much  as  the  knowledge  of  the  dan- 
gerous i^oal  areas  over  the  entire  harbor. 

Then,  from  1850  to  1895  the  draft  of  the  merchant  vessels  increased 
from  20  feet  to  about  30  feet,  and  most  of  the  commerce  was  car- 
ried in  steam-powered  vessels  that  were  not  dependent  on  the  wind 
for  motive  power  and  could  keep  to  a  defined  channel. 

Now,  if  we  examine  these  old  surveys  of  the  important  harbors, 
we  will  find  that  as  the  draft  of  the  vessels  increased  there  was  a 
seeking  out  in  each  harbor  of  the  deepest  channel  available  in  the 
harbor,  and  of  course  commerce  favored  that  harbor  with  the  deepest 
cjiannel.  In  fact,  it  is  related  that  in  the  case  of  ports  less  favored 
with  natural  channels  deep  enough  to  allow  a  large  vessel  to  pass  in 
and  out  with  a  full  cargo,  the  lull  cargo  freight  rate  was  cnarged 
before  a  large  vessel  would  go  into  such  a  port  for  such  cargo  as  she 
could  carry  over  the  bar  or  shoalest  part  of  the  harbor.  As  Uiis  com- 
petition sprung  up  in  commerce,  resuryeys  made  were  not  so  much  of 
the  entire  harbors  as  closer  examinations  to  locate  and  define  these 
channels. 

The  draft  of  merchant  vessels  has  continued  to  increase  until 
now  a  depth  of  40  feet  is  required  for  some  of  them,  and  long  ago  the 
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natural  channels  that  existed  in  and  to  most  of  the  harbors  have  been 
eitiier  deepened  by  dredging  or  abandoned,  and  entirely  new  channels 
dredged. 

During  this  development  the  methods  of  making  hydrographic  sur- 
veys have  been  as  follows :  During  the  sailing-ship  period,  the  surveys 
consisted  of  a  system  of  widely  spaced  sounding  lines  over  the  entire 
harbor,  with  many  additional  closely  spaced  soundings  at  any  place 
on  those  lines  when  depths  of  about  20  feet  or  less  had  been  found. 
In  other  words,  the  object  of  the  survey  was  to  locate  the  shoal  areas 
rather  than  the  deep  ones.  Then,  when  the  commerce  was  carried 
in  steam  vessels  that  could  follow  a  definite  course  and  which  re- 
(j^uired  greater  depths,  the  critical  examination  with  the  hand  lead 
Ime  extended  not  over  the  entire  harbor  but  along  the  course  of  the 
deep  channels,  and  these  examinations  show  close  lines  of  soundings 
in  finding  these  channels,  but  no  close  examination  of  the  entire  area 
of  tiie  harbor. 

As  indicated  above,  these  hydrographic  surveys  have  been  ad- 
vanced sufficiently  to  show  where  the  deepest  channels  are  in  all  the 
harbors;  and,  in  fact,  in  the  important  harbors  artificial  channels 
have  been  dredged,  and  the  acute  problem  now  before  the  hydro- 
graphic  engineer  is  to  find,  both  in  the  deep  channels  and  the  shoaler 
areas,  those  obstructions  which,  consisting  of  isolated  rocks  or  bowl- 
ders, are  of  such  limited  extent  that  they  have  been  missed  by  all 
previous  surveys  made  with  the  lead  line. 

UMrTATIONS  OF  LEAD-LINE  SURVEYS. 

It  is  difficult  to  explain  in  words  how  elusive  these  dangers  are 
when  sought  with  the  hand  lead.  Even  in  cases  where  vessels  have 
struck  such  rocks,  so  that  their  existence  is  known  and  their  location 
so  closely  fixed  that  the  field  of  search  is  limited  to  an  area  perhaps 
100  yards  square,  it  has  sometimes  taken  days  of  search  to  find  the  least 
water  on  them.  How  much  more  difficult,  then — in  fact,  how  utterly 
impossible  it  is — to  know  that  in  any  survey  made  with  the  hand  lead 
every  danger  has  been  discovered  when  it  is  not  even  known  that  such 
dangers  exist. 

Consider  for  a  moment  how  surveys  with  the  hand  lead  are  made. 
The  hand  lead  consists  of  a  line  marked  in  fathoms  and  feet,  to  which 
is  attached  a  piece  of  lead  about  2  inches  in  diameter  and  10  inches 
long.  As  the  sounding  boat  moves  along  on  a  straight  line  the  leads- 
man casts  the  lead  ahead  of  the  boat,  reading  the  depth  from  the  line 
as  the  lead  strikes  the  bottom  and  the  line  becomes  vertical.  The 
point  where  each  sounding  was  taken  is  accurately  located  by  ob- 
servers in  the  boat  who,  with  sextants,  measure  the  angles  between 
known  objects  on  shore. 

The  sounding  lines  are  closely  parallel  to  one  another,  the  boat 
moves  slowly,  and  the  soundings  are  taken  as  rapidly  as  the  depths 
permit,  but  even  so  the  area  of  the  sipace  included  between  any  four 
soundings  is  comparatively  large.  Take  the  case  of  lines  spaced  20 
vards  apart,  with  soundings  10  yards  apart  in  each  line.  This  would 
be  considered  a  close  survey,  yet  the  area  bounded  by  two  soundings 
on  each  of  two  adjacent  lines  is  200  square  yards^  which  is  ample  to 
contain  a  bowlder  or  pinnacle  rock  10  yards  in  diameter  and  permit 
it  to  remain  undetected  by  the  soundings. 
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Finally,  when  it  is  remembered  that  the  work  must  commonly  be 
done  in  a  choppy  sea  or  in  currents,  so  that  the  boat  can  not  always 
be  kept  on  the  line,  and  that  the  lead  will  strike  a  steep-sided  rock 
and  slide  to  the  bottom  undetected,  it  becomes  obvious  that  it  is 
utterly  impossible  to  think  of  finding  every  hidden  danger  by  means 
of  the  lead. 

In  Buzzards  Bay,  Mass.,  over  an  area  slightly  in  excess  of  21 
s(]uare  miles,  91,000  soundings  had  been  taken  with  the  hand  lead 
line,  and  from  these  sounding  a  chart  had  been  issued  which  declared 
to  the  world  that  in  this  region  the  mariner  might  expect  to  find  no 
less  than  31  feet  of  water.  But  in  this  very  area  the  cruiser  Brooklyn 
touched  a  rock  that  reached  up  to  within  18  feet  of  the  surface,  and 
which  had  been  missed  by  the  nand  lead  line. 

Out  of  this  and  like  experiences  confidence  was  badly  shaken  in  the 
reliance  to  be  placed  on  surveys  made  with  the  hand  lead  line  in 
regions  where  pinnacle  rocks,  isolated  bowlders,  and  coral  reefs  rise 
abruptly  from  the  general  contour  of  the  bottom. 

DEVELOPMENT  AND  USE  OF  THE  WIRE  DRAG. 

It  was  then  realized  that  some  more  certain  method  than  the  lead 
must  be  used  in  such  areas.  This  brought  to  mind  the  method  of 
dragginj^  a  wire  or  rope  through  the  water  as  had  been  first  em- 
ployed by  French  engineei*s  and  later  by  the  United  States  Army 
Engineers.  From  this  beginning  the  Bureau  has  developed  the 
modern  wire  draff  which,  though  simple  in  conception,  has  become 
a  wonderful  mechanism  for  rapidly  covering  extensive  areas  and 

^et  finding  within  the  area  covered  every  existing  pinnacle  rock, 
owlder,  or  coral  reef. 

The  purpose  of  the  wire-drag  survey,  then,  is  to  examine  areas 
where  aangers  in  the  form  of  pinnacle  rocks,  bowlders,  and  coral 
reefs  are  suspected  to  exist,  and  therefore  when  the  shores,  under  the 
classifications  as  outlined  before,  are  shown  to  be  rocky,  or  there  are 
coral  reefs,  the  surveymust  be  made  with  the  wire  drag  to  insure 
finding  all  dangers.  Where  the  shore  is  of  sandy  formation,  the  wire 
drag  is  unnecessary  and  the  lead  line  survey  is  sufficient. 

However,  there  is  this  to  be  said  about  both  the  wire-drag  survey 
and  the  lead  and  line  survey :  Each  has  its  limitations.  As  the  lead 
and  line  survey  is  ineffectual  in  finding  pinnacle  rocks  and  coral 
reefs,  so  is  the  wire  drag  ineffectual  in  determining  the  contour  of 
the  bottom  beneath  the  waters  surveyed.  The  horizontal  bottom  wire 
of  the  wire  drag  when  drawn  through  the  water  is  supported  at 
oertain  depths  by  floats  on  the  surface  of  the  water,  and  thus  it  will 
catch  on  any  obstruction  coming  above  the  depth  to  which  it  is  set, 
but  it  furnishes  no  information  of  the  depth  of  water  below  the 
bottom  of  the  drag.  This  is  only  learned  by  making  soundings  with 
the  lead  and  line.  Therefore,  each  method  must  to  some  extent  sup- 
plement the  other. 

•     NEED  OF  OFFSHORE  SOUNDINGS. 

Now,  while  soundings  may  be  made  with  the  hand  lead  line  to  a 
greater  depth  than  100  to  120  feet,  yet  this  depth  is  probably  the 
limit  of  the  practical  application  of  tnis'  method  of  making  surv^s. 
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It  might  be  thought  that  as  no  vessel  requires  a  depth  of  much 
over  87  feet,  it  is  umieeessary  to  sound  for  depths  in  excess  of  100 
to  120  feet.  This,  however,  is  not  the  case,  as  it  is  necessary  for 
many  purposes  to  know  the  depths  for  great  distances  from  (he 
shores.  Take  the  case  of  a  vessel  crossing  tne  Atlantic  for  an  Amer- 
ican port.  She  has  met  with  rough  weather,  and  she  is  off  her  course 
and  her  position  is  not  known.  If  she  takes  no  soundings  to  locate 
herself  until  she  reaches  water  that  is  only  100  to  120  feet  deep,  she 
is  well-nigh  lost.  As  a  matter  of  fact,  vessels  with  modem  devices 
can  sound  without  stopping  in  depths  up  to  100  fathoms,  and  it  is 
therefore  imperative  that  the  surveys  should  extend  at  least  to  that 
depth. 

To  provide  for  such  emergencies  and  to  fill  many  other  needs  of 
navigators,  soundings  are  taken  for  many  miles  out  from  the  shore. 
An  examination  of  any  genera]  sailing  chart  will  show  that  from 
these  soundings  it  has  been  found  that  as  our  continental  shores  drop 
off  under  the  sea  a  definite  point  can  be  determined  where  the 
gradually  deepening  waters  reach  5,  10,  20,  and  100  fathoms,  and 
therefore,  what  would  be  countour  lines  on  the  land  are  shown  on 
the  chart,  only  on  the  chart  they  are  called  the*  6,  10,  20,  and  100 
fathom  curves. 

DEEP-SEA  SOUNDING. 

As  it  is  impracticable  to  use  the  hand  lead  line  for  sounding  where 
the  depth  is  much  in  excess  of  100  feet,  below  this  depth  soundings  are 
made  with  a  machine  devised  for  the  purpose.  A  much  heavier  lead 
is  used  and  the  line  is  replaced  by  wire  wound  on  a  drum  operated 
by«team  or  electricity.  When  it  is  desired  to  take  a  soundm^,  the 
weight  is  released  and  the  wire  unwinds  from  the  drum  until  the 
bottom  is  reached  and  the  depth  is  recorded,  then  the  drum  is  re- 
versed, and  the  wire  wound  in.  When  the  ship  has  proceeded  the 
desired  interval,  this  process  is  repeated  and  another  sounding 
recorded. 

CLASSES  OF  HXDROGRAPHIC  SURVEYS. 

There  are  then  three  different  classes  of  hydrographic  surveys: 

1.  Inshore  hydrography^  used  in  bays,  estuaries,  etc.,  and  along  the 
coasts  as  far  offshore  as  the  surveyor  can  see  the  shore  objects  neces- 
sary for  locating  his  position. 

2.  Offshore  hydrography^  when  the  surveying  vessel  starts  at  a 
known  point  situated  at  the  limit  of  visibility  of  objects  on  shore, 
proceeds  seaward  the  necessary  distance,  and  returns  shoreward  until 
the  shores  can  again  be  seen  and  the  position  located. 

8.  Wire-drag  surveys  in  areas  where  the  soundings  indicate  the 
possible  existence  of  pinnacle  rocks,  bowlders,  or  coral  reefs  unde- 
tected by  the  lead. 

The  necessary  combinations  of  these  three  classes  of  work  consti- 
tute a  complete  hydrographic  survey. 

PROBLEMS  OF  THE  HYDROGRAPHIC  ENGINEER. 

Having  thus  given  a  review  of  the  changing  aims  of  the  hydro- 

graphic  survevor  from  period  to  period  during  the  existence  of  the 
ureau,  and  having  roughly  divided  our  coasts  into  classifications 
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with  respect  to  the  different  formations  of  the  shore  lines,  it  is  here 
proper  to  say  something  of  the  problem  now  before  the  hydrographic 
engineer  resulting  from  these  different  characteristics  of  the  coastal 
formations,  to  what  extent  the  old  surveys  can  be  utilized,  and  where 
they  must  be  rejected  as  entirely  inadequate  and  new  surveys  made. 

In  the  very  general  classifications  we  have  heretofore  given  of 
our  coast  lines,  we  have  said  that  there  are  11,649  lineal  miles  of  gen- 
eral coast  line  of  rocky  or  coral  formation,  and  therefore  fixed  and 
unchanging,  with  the  saving  clause  that  in  the  shore  lines  included 
within  this  general  classification  would  be  found  here  and  there 
stretches  of  considerable  length  of  formations  different  therefrom. 

With  respect  to  coasts  of  fixed  character  the  following  remarks 
apply: 

Where  complete  hydrographic  surveys  are  made  to  a  depth  suflS- 
cient  to  safeguard  any  future  increase  m  the  draft  of  vessels  the  re- 
salts  are  go^  for  all  time. 

It  is  sometimes  a  matter  of  nice  perception  and  judgment  for  the 
hydrographic  engineer  to  decide  the  amount  and  diaracter  of  the 
work  necessary  to  insure  the  completeness  of  the  survey.  Along  the 
Florida  Keys  the  problem  is  plam.  It  requires  only  a  few  sound- 
ings taken  at  the  beginning  of  the  survey  to  indicate  that  this  is  an 
area  which  must  be  dragged  before  the  survey  can  be  considered 
complete.  Eoiowing  that  such  drag  work  must  follow,  the  surveyor 
does  not  waste  time  using  his  lead  in  an  attempt  to  locate  every 
coral  head,  as  he  knows  that  the  drag  will  later  locate  all  such  ob- 
structions much  more  quickly  and  cheaply  than  could  possibly  be 
done  with  the  lead. 

Conversely,  on  the  exposed  coasts  of  California,  Oregon,  or  Wash- 
ington, where  the  waters  deepen  rapidly  seaward  and  wliere  there  are 
no  narrow,  restricted  waters  that  vessels  must  follow  but  everywhere 
plenty  of  sea  room,  it  is  obvious  that  wire-drag  work  is  unnecessary 
and  impracticable  except  in  a  few  restricted  areas  in  the  vicinity  of 
harbors.  Here,  therefore,  the  surveyor  must  make  sure  that  sufficient 
soundings  are  taken  to  make  the  surveys  complete.  Although  these 
waters  are  deep,  there  are  also  great  inequalities  in  depth.  Wherever 
the  lead  gives  an  indication  of  such  inequalities  by  giving  a  sounding 
either  materially  deeper  or  shoaler  than  the  surrounding  ones,  a 
further  investigation  must  be  miide  to  trace  out  fully  the  differences 
in  depth  and  make  sure  that  none  are  so  shoal  as  to  cpnstitute  a 
menace  to  navigation. 

It  will  thus  be  seen  that  a  certain  amount  of  information  regarding 
any  particular  region  is  necessary  before  the  Bureau  can  decide  what 
work  should  be  included  in  its  survey,  and  the  problem  confronting 
the  Bureau  may  be  stated  as  follows: 

1.  Of  the  surveys  made  to  date,  decide  which  are  adequate,  and 
which  should  be  supplemented  by  additional  work. 

2.  Where  the  surveys  are  inadequate  they  should  be  supplemented 
by  additional  soundings,  and  where  such  soundings  indicate  the  neces- 
sitv,  by  wire-drag  work. 

8.  In  regions  as  yet  unsurveyed,  begin  with  the  soundings,  and  as 
the  work  progresses  decide  what  wire-drag  work  is  necessary,  and  in 
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sounding  be  guided  by  the  knowledge  of  whether  or  not  such  drag 
work  is  to  follow. 

In  changeable  areas  the  following  remarks  apply: 

Experience  has  enabled  the  hydrographic  engineer  to  judge  auite 
definitely  how  often  resurveys  of  such  areas  are  required,  and  tnere 
are  some  general  known  natural  laws  that  can  be  relied  on.  For  in- 
stance, every  inlet  has  its  sand  bar  across  its  mouth,  and  the  frequency 
of  the  necessity  of  resurveys  of  the  bar  is  determined  by  local  condi- 
tions. Such  inlets  as  Absecon  Inlet  on  the  coast  of  New  Jersev,  or 
Grays  Harbor  on  the  coast  of  Washington  where  the  bars  lie  inshore, 
require  resurveys  every  year  after  the  winter  storms  to  keep  the 
charts  up  to  date. 

Then,  where  waters  such  as  Chesapeake  and  Delaware  Bays  have 
broad,  open  entrances  and  the  deposit  carried  to  the  sea  is  diffused 
over  large  areas,  the  surveys  at  the  entrances  are  required  only  about 
every  10  years. 

Further,  where  we  have  large  areas  of  protected  interior  waters 
such  as  Chesapeake  Bay,  Delaware  Bay,  and  Mississippi  Sound,  sur- 
veys are  required  only  about  every  50  years. 

Another  feature  oi  these  sandy  coasts  is  the  result  of  the  action 
of  the  sea  waves  and  currents  on  the  outlying  shores.  Here  there  is 
continual  activity,  with  the  result  that  where  this  year  we  find  open 
waters  suflScient  tor  any  steamer,  next  year  we  may  find  a  sandy  coast 
fully  as  substantial  for  all  intents  and  purposes  as  is  the  land  on 
which  are  built  many  of  our  coast  cities. 

CHANGEABLE    COAST   LINES. 

An  example  of  two  of  these  changes  may  be  of  interest.  There  is 
shown  opposite  in  black  the  shore  line  of  Kockaway  Inlet  according 
to  the  survey  of  1835,  and  superimposed  on  it,  in  red,  the  shore  line 
of  this  inlet  according  to  the  survey  of  1914.  There  the  shore  has 
advanced  3i  miles  during  a  period  of  79  years,  and  this  is  not  given 
as  an  example  of  the  speediest  growth  of  the  coast  but  more  as  an 
example  of  a  rapid  change  in  a  locality  that  is  commercially  im- 
portant, the  Federal  Government  having  under  consideration  the 
spending  of  nearly  7^  million  dollars  for  the  improvement  of  Jamaica 
Bay,  and  the  city  of  New  York  upward  of  70  million  dollars  for  the 
same  purpose. 

Another  example  of  these  changes  is  Assateague  Anchorage  about 
midway  between  the  entrances  to  Delaware  and  Chesapeake  Bays. 
This  is  at  present  extensively  used  as  an  anchorage  by  schooners, 
tows,  and  other  small  vessels,  usually  in  heavy  northerly  weather. 
Sixty-eight  years  ago  there  was  no  anchorage  there.  In  1849  Fill- 
ing Foint,  a  bare  sand  spit,  began  to  extend  southward  from  the 
then  existing  southern  point  of  Assateague  Island,  and  since  then  a 
protected  anchorage  ground  has  been  formed.  From  1908  to  1911  the 
rate  of  growth  of  this  spit  was  200  yards  per  year,  and  from  1911  to 
1915  it  was  about  100  yards  per  year.  Fifteen  different  surveys  have 
been  made  of  this  locality. 

There  is  one  other  circumstance  that  may  make  immediately  neces- 
sary a  resurvey  of  large  sections  of  those  of  our  coasts  that  are  of 
sandy  formation.    That  is  an  unusually  severe  hurricane.    Not  long 
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after  the  hurricane  along  the  coast  of  the  Gulf  of  Mexico  in  1915,  this 
Bureau  was  importuned  by  the  chamber  of  commerce  of  nearly  every 
important  citv  on  the  Gulf  coast  to  make  immediate  resurveys  of  the 
entire  coast,  because  the  accustomed  steamship  routes  had  been  en- 
tirely obstructed  by  the  shifting  of  the  sandy  bottom  of  the  Gulf. 
TMs  resurvey  was  taken  up  as  soon  as  our  funds  and  facilities  at 
hand  would  permit,  though  we  are  equipped  only  to  determine  the 
new  channels  for  commerce  and  not  to  make  the  needed  resurvey  of 
the  entire  region.  So  far  as  this  determination  has  proceeded  it  has 
t^een  found  that  the  changes  are  so  great  that  the  old  surveys  are 
ralueless. 

OFFSHORE  SOUNDINGS. 

As  has  been  intimated,  both  for  the  determination  of  dangers  to 
liEvigation  and  to  enable  masters  of  vessels  to  check  their  positions  fa^ 
lAking  sounding  and  comparing  them  with  those  on  the  chart,  it  is 
iMcessary  to  make  surveys  and  determine  the  depth  of  water  when  the 
Mrvey  vessel  making  such  soimdings  is  so  far  at  sea  that  she  is  out 
of  signt  of  land. 

Previous  to  the  season  of  1915  these  surveys  were  taken  in  this  wise: 
Signals  were  established  along  the  boast  where  the  survey  was 
made.  The  surveying  vessel  would  start  directly  to  sea,  making 
soundings  at  desired  intervals  and  determining  her  position  for  each 
sounding  by  taking  an^le  observations  on  the  shore  signals.  So 
long  as  the  signals  were  m  sight  and  the  angles  could  be  observed  on 
them,  the  positions  of  the  soundings  were  accurately  determined.  So 
fur  the  results  of  these  surveys  were  and  are  of  value. 

However,  when  the  vessel  had  reached  a  point  where  the  shore 
wignals  were  no  longer  visible,  her  position  (and  therefore  the  posi- 
tions of  the  sounding  taken)  was  estimated  as  follows:  Her  position 
^as  Imown  at  the  tmie  she  left  the  sight  of  the  shore  signals  and 
was  plotted  on  the  survey  sheet  at  this  point.  Say,  then,  that  she 
was  run  on  a  certain  course  for  a  certain  length  oi  time  with  her 
migines  running  at  a  known  speed.  Taking  into  consideration  these 
two  factors,  it  was  then  reckoned  that  she  had  reached  a  certain 
point,  when  she  was  stopped  and  a  sounding  taken,  the  position  of 
the  sounding  being  plotted  on  the  survey  sheet  at  the  point  that  she  ^ 
was  reckoned  to  have  reached.  Then  sne  was  put  under  way  with 
the  compass  as  a  guide  and  run  another  period  of  time  and  a  sound- 
ing taken,  the  sounding  being  plotted  on  the  survey  sheet  at  the  posi- 
tion where  the  vessel  was  estimated  to  be.  This  was  continued  until 
sJie  had  proceeded  the  requisite  distance  to  sea,  which  for  the  Atlantic 
coast  is  generally  determined  by  the  100-f athom  curve  or  where  the 
depths  drop  off  to  600  feet.  Then  she  was  put  about,  and  in  a  like 
manner  soundings  were  taken  and  plotted  until  she  reached  sight  of 
tJ^e  diore  signals  again. 

OCEAN  CURRENTS  AND  OFFSHORE  SOUNDINGS. 

The  one  element  that  was  not  sufficiently  taken  into  consideration 
in  the  old  method  of  making  these  offshore  surveys  was  the  effect  of 
the  ocean  currents  on  the  vessel  throughout  the  run.    In  making 
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these  soundings  the  vessel  travels  at  the  slow  rate  of  about  3  or  4 
knots  an  hour^  and  therefore  whatever  current  there  is  has  a  greatec 
effect  in  altering  her  position  than  if  she  had  a  speed  of  18  or  2t) 
knots  an  hour,  l)ecause  she  is  longer  exposed  to  the  action  of  the 
current 

PRESENT  METHOD  OF  OFFSHORE  SOUNDING. 

Under  the  present  system  the  offshore  work  is  done  as  follows: 
First,  high  shore-signals  are  built;  then  buoys  with  sisals  that 
extend  as  far  as  practicable  above  the  water  are  anchored  just  within 
the  limit  of  visibility  from  the  shore  signals.  This  gives  the  added 
advantage  of  having  the  position  of  the  vessel  known  not  just  as  far 
offshore  as  the  shore  signals  are  visible  but  as  far  as  the  signals  on 
the  buoys  are  visible. 

Before  the  vessel  starts  her  run  from  the  known  position,  current 
observations  are  taken  and  the  direction  and  strength  of  the  current 
are  noted.  We  will  say  that  her  predetermined  course  was  due  easit. 
Suppose  when  the  current  observation  is  made  it  is  found  that  a 
current  is  running  to  the  north.  Then  instead  of  heading  the  vessnl 
due  east,  she  is  headed  enough  south  of  due  east  to  counteract  the 
effects  of  the  current  and  held  on  that  course  for  two  hours,  stopping 
to  make  soundings  at  the  required  intervals.  After  running  this 
course  for  two  hours,  she  is  stopped  and  anchored  and  the  directiosi 
and  strength  of  the  current  determined.  Suppose  from  this  seconvl 
current  observation  it  is  found  that  the  current  is  running  due  east. 
Then  instead  of  diverting  the  vessel  from  her  course,  the  current  is 
accelerating  her  speed,  and  she  can  be  headed  due  east,  but  to  the 
position  that  she  would  have  attained  by  the  speed  of  her  engines 
must  be  added  that  of  the  force  of  the  current.  Thus  it  is  that  at 
each  step  of  the  journey  account  is  taken  of  the  direction  and 
strength  of  the  current  and  the  course  of  the  vessel  altered  to  counter- 
act the  force  of  the  current  and  keep  her  on  her  predetermined  course. 

Taking  into  consideration  these  elements  and  altering  the  course 
of  the  vessel  to  counteract  the  influence  of  the  observed  currents,  the 
actual  plotted  course  of  one  of  our  surveying  vessels  is  shown  on  th»! 
diagram**  by  the  full  line  from  "start"  to  "finish — observed  cur- 
rents applied."  The  actual  position  of  the  vessel  when  she  came 
in  sight  of  the  moored  buovs  and  determined  it  exactly  was  at  the 
point  "  True  finish."  It  will  therefore  be  seen  that  where  the  vessel 
was  thought  to  be  when  she  finished  her  run  was  only  about  5 
miles  from  where  she  actually  was,  and  consequently  there  was  re- 
quired onlv  an  adjustment  of  5  miles  over  a  course  of  about  130  miles, 
whereas  plotting  positions  by  "  dead  reckoning"  there  was  an  actual 
error  of  about  32^  miles  in  a  run  of  about  140  miles,  and  therefore  a 
readjustment  was  required  throughout  the  course  to  distribute  this 
error  of  32|  miles  o .  er  the  course.  As  a  matter  of  actual  practice 
the  error  of  5  miles  in  the  illustration  *  is  not  characteristic,  but  the 
average  error  is  generally  not  more  than  1  or  2  miles,  and  in  many 
instances  the  plotted  position  of  the  finish  of  the  run  and  the  actual 
position  determined  by  angles  on  the  moored  buoys  have  been 
almost  identical. 


•Not  included  In  this  compilation. 
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CONDITION  OF  THE  HYDROGRAPHIC  SURVEYS. 

With  the  foregoing  in  mind,  I  shall  now  attempt  to  discuss  the 
condition  of  the  hydrographic  surveys  with  respect  to  the  shores  of 
each  of  our  coastal  States,  and  of  Alaska,  Porto  Rico,  the  Panama 
Canal  approaches,  Hawaii,  Guam,  and  the  Philippine  Islands. 

However,  before  doing  this,  it  will  perhaps  facilitate  the  centering 
of  the  attention  of  those  interested  in  any  particular  section  of  our 
coasts  if  this  discussion  is  prefaced  by  a  few  notes  giving  the  plan 
followed. 

First,  we  will  discuss  the  coasts  of  those  States  bordering  on  the 
Atlantic  Ocean,  beginning  at  the  State  of  Maine,  and  taking  up  each 
feature  of  the  coast  of  this  State  in  its  order  as  we  proceed  south. 
Likewise,  each  State  in  order  touching  the  Atlantic  Ocean  and  its 
tributaries  to  the  south  of  the  State  of  Maine  will  be  taken  up. 

For  general  offshore  work,  where  the  same  remarks  apply  to  the 
coasts  of  several  States,  those  sections  of  the  coasts  where  the  condi- 
tions are  the  same  will  be  discussed  as  a  unit. 

(Geographically,  the  different  sections  of  our  coasts  will  be  taken  up 
in  the  following  order:  (1)  The  States  bordering  on  the  Atlantic 
Ocean  and  the  Gulf  of  Mexico,  (2)  Porto  Rico,  (3)  the  Atlantic  ap- 
proach to  the  Panama  Canal,  (4)  the  Pacific  approach  to  the  Panama 
Canal,  (5)  States  bordering  on  the  Pacific  Ocean,  (6)  Alaska,  (7) 
Hawaii,  (8)  Guam,  and  (9)  Philippine  Islands. 

SYSTEM  OF  CLASSIFICATION. 

The  system  followed  for  the  entire  Atlantic  coast  is  to  divide  the 
waters  into  three  classes,  inshore,  inland,  and  offshore,  and  these  will 
be  taken  up  in  the  order  named  lor  well-defined  sections  of  the  coast 
The  terms  are  defined  as  follows:  Inshore  waters  include  all  areas  of 
moderate  depth  on  the  outside  coast,  from  a  depth  curve  arbitrarily 
adopted  outside  of  which  no  dangerous  shoals  are  believed  to  exist 
to  the  heads  of  navigation  of  all  bays,  sounds,  and  tidal  rivers  that 
have  a  navigable  connection  with  the  sea.  The  only  exceptions  are 
Nantucket  Shoals,  Georges  Bank,  and  Cashes  Ledge,  which  have 
moderate  depths  but  which  extend  or  lie  far  from  the  land  and  are 
included  under  offshore  areas.  Inland  waters  include  shoal  bays, 
sounds,  and  tidal  rivers  that  can  be  used  for  through  traffic  by  boats 
drawing  not  more  than  10  and  in  most  cases  not  more  than  4  feet. 
Such  waters  are  usually  connected  with  the  sea  by  shoal  inlets  and 
with  other  inside  witters  or  with  each  other  by  canals,  cuts^  or 
dredged  channels.  Offshore  areas  extend  from  the  outer  limit 
adopted  for  inshore  areas  to  a  depth  curve  generally  fixed  at  100 
fathoms  on  the  Atlantic  coast,  which  for  most  of  the  coast  is  near 
the  edge  of  the  continental  shelf. 

INSHORE  WATERS  OF  NEW  ENGLAND,  CANADIAN  BORDER  TO  NEW  YORK. 

The  coast  of  New  England  throughout  its  length  presents  prac- 
tically one  uniform  problem  to  the  hydrographic  engineer.  Surveys 
of  varying  degrees  of  completeness  have  been  made  or  the  entire  area, 


Digitized  by 


Google 


BEP0B7  OF  8UPEBINTENDENT,  COAST  AND  QEODBTIO  SURVEY.      767 

and  it  is  possible  for  navigators  to  select  channels  which  are  ap- 
parently safe.  They  would  be  of  ample  depth  if  it  were  not  for  the 
ice- worn  granite  rocks  of  Maine  and  the  larffe  bowlders  deposite^i 
by  the  great  ice  fields  from  Buzzards  Bay  to  New  York,  which  alike 
form  menaces  to  navigation.  The  lead  line  is  not  adapted  to  find 
without  assistance  dangers  of  this  character.  The  wire  drag  alone  is 
able  to  locate  all  these  obstructions. 

Ultimately,  every  bay  and  river  must  be  surveyed  by  this  method 
For  the  present  it  will  be  necessary  to  continue  the  practice  of  con- 
fining the  work  to  the  important  channels  and  approaches  to  the 
chiei  ports.  Even  this  represents  an  immense  amount  of  work,  much 
of  which  should  be  finished  now. 

COAST  OF  MAINE. 

The  long  stretch  of  Maine  coast  from  the  Canadian  border  to 
Frenchmans  Bay  is  as  yet  untouched  by  the  wire  drag.  There  are  a 
number  of  towns,  however,  that  de{>end  largely  on  water-borne 
traffic  for  their  supplies.  The  exceptionally  rocky  coast  makes  It 
certain  that  a  wire-drag  survey  will  result  in  the  discovery  of  many 
rocks  which  now  endanger  the  safety  of  their  commerce. 

Frenchmans  Bay. — Frenchmans  Bay,  with  Bar  Harbor  and  ils 
other  resorts  frequented  by  yachts  during  the  summer  season,  has 
been  dragged,  though  not  to  the  depth  now  considered  necessarj'. 
The  value  of  the  work  is  further  impaired  by  the  necessity  of  passing 
over  not  less  than  14  miles  of  undragged  doubtful  area  in  order  to 
reach  the  bay  from  the  open  sea. 

Penobscot  Bay. — In  ^Penobscot  Bay  every  port  has  benefited  by 
the  practical  completion  of  the  wire-drag  work.  There  are,  however, 
some  of  the  less  important  channels  to  be  dragged,  and  some  of  the 
approaches  from  the  eastward  are  not  yet  completea.  The  wire  dra^ 
as  used  by  the  Coast  and  Geodetic  Survey  was  developed  in  this 
region,  and  some  of  the  area  was  not  dragged  to  the  depth  now  be- 
lieved necessary.  The  size  of  vessels  has  increased  rapidly,  and 
additional  work  is  necessary  to  protect  this  increased  draft.  As  it 
has  required  time  to  solve  all  the  problems  involved  in  dragging  to 
this  greater  depth,  it  is  probable  that  much  of  the  deeper  part  oif 
Penobscot  Bay  will  later  have  to  be  dragged  to  a  greater  depth. 

There  is  a  series  of  valuable  inside  passages  along  the  Maine  coast 
that  are  very  narrow  in  places  and  wind  between  rocky  ledgea 
Owing  to  the  nature  of  the  oottom  they  are  particularly  likely  to  be 
obstructed  by  pinnacle  rocks  or  the  extension  of  narrow  ridges  out 
into  the  channel.  The  only  part  of  these  channels  which  has  beeji 
dragged  lies  between  Blue  Hill  Bay  and  the  western  entrance  of 
PenoDSCot  Bay.  The  results  obtained  have  been  so  startling  that 
they  clearly  indicate  the  danger  in  the  use  of  channels  that  have  not 
been  dragged. 

The  Penobscot  River  provides,  by  giving  access  to  Bangor  for  ves- 
sels of  moderate  draft,  an  important  means  of  communication  with 
the  interior  of  Maine,  and  it  should  be  dragged. 

From  the  western  entrance  of  Penobscot  Bay  to  Casco  Bay  there 
has  been  no  wire-drag  work  done.  The  inside  route  is  constantly 
used  by  coasting  steamers,  but  it  is  certain  that  it  has  within  its 
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limits  many  uncharted  rocks,  some  known  locally  and  some  unknown. 
The  Kennebec  Kiver  to  Bath  and  Augusta  and  Boothbay  Harbor  and 
its  approaches  are  in  urgent  need  of  a  wire-drag  survey. 

Caaco  Bay  and  Portland. — The  approaches  to  Portland  have  been 
dragged  with  the  result  of  finding  numerous  uncharted  shoals, 
thereby  furnishing  important  evidence  of  the  need  of  completiiig  the 
survey  to  the  eastward  and  westward.  The  resurvey  of  inner  Casco 
Bay  where  the  glacial  age  has  left  a  series  of  several  hundred  long 
narrow  islands  and  ledges  has  not  yet  begun. 

Westward  of  Portland  the  succession  of  sand  beaches,  of  which 
Old  Orchard  is  the  best  known,  might  appear  to  indicate  an  absence 
of  rock  in  this  region.  The  depth  of  sand  above  the  imderlying  rock 
is  not  great,  however,  and  pinnacle  rocks  occur  outside  these  beaches. 
Westward  of  Cape  Porpoise  the  surveys  are  entirely  inadequate,  and 
ihe  need  of  immediate  surveys  is  evidenced  by  the  appearance  on  the 
chart  of  a  rocky  shoal  with  5  fathoms  or  less,  marked  position  doubt- 
ful. This  was  recently  reported  by  a  fisherman,  but  it  has  not  yet 
been  practicable  to  locate  it. 

The  region  from  Boon  Island  to  Isle  of  Shoals  is  very  rocky  and 
its  importance  as  the  approach  to  Portsmouth  is  so  well  recognized 
that  a  wire-drag  survey  is  in  progress.  Many  rocks  have  b^n  lo- 
cated and  the  safest  course  for  battleships  is  now  known. 

COAST   OF    MASSACHUSETTS. 

From  the  north  border  of  Massachusetts  to  Cape  Ann  the  shores 
are  entirely  different  from  those  to  north  or  south.  There  are  high 
sand  bluffs  in  places  and  low  sandy  shores  in  others.  As  a  result 
the  waters  along  the  shore  are  changeable,  and  though  they  have  been 
recently  surveyed,  they  will  need  further  attention  in  the  future. 

The  most  complete  extent  of  dragged  area  extends  from  Cape  Ann 
to  the  Cape  Cod  Canal  and  from  the  head  of  Buzzards  Bay  to 
Sakonnet  Point,  R.  I.  With  the  exception  of  the  inner  part  of 
Boston  Bay  and  areas  near  the  shores  of  Buzzards  Bay,  this  impor- 
tant survey  is  complete.  This  work  was  made  especially  necessary 
by  the  opening  of  the  Cape  Cod  Canal  in  1915,  as  the  original  sur- 
veys had  been  made  when  the  commerce  of  this  region  was  relatively 
unimportant.  Not  only  were  a  number  of  shoals  found  of  less 
depth  than  that  proposed  for  the  canal,  so  that  the  system  of  buoy- 
ing had  to  be  changed,  but  it  was  realized  that  commercial  needs 
may  at  some  future  date  make  it  necessary  to  deepen  this  canal  to 
take  care  of  the  largest  vessels,  and  provision  was  made  for  such 
deepening.  Even  should  a  depth  of  40  feet  be  adopted  the  present 
surveys  will  be  found  adeauate,  and  where  the  depths  are  less  the 
information  will  be  invaluable  to  the  engineers  making  the  improve- 
ments. 

Much  of  the  traffic  between  eastern  New  England  and  points  west 
and  south  passes  outside  of  Cape  Cod,  most  of  it  through  Nantucket 
and  Vineyard  Sounds.  Off  the  northern  part  of  Cape  Cod  recent 
surveys  are  available,  but  in  Nantucket  Sound  the  entire  route  is 
through  channels  bounded  by  shifting  sands.  In  one  part  of  the 
most  used  channel,  through  Pollock  Sip  Slue,  a  shoal  has  formed 
in  the  last  few  years  that  has  been  steadily  narrowing  and  decreasini? 
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the  depth  of  the  available  channel.  A  resurvey  ot  parts  ol  tius 
route  is  needed  every  few  years  to  insure  safety  of  navigation.  No 
rocks  are  found  eastward  of  Cape  Cod,  but  m  the  north  half  of 
Nantucket  Sound  and  the  western  part  of  Vineyard  Sound  large 
bowlders  occur  and  wire-drag  work  is  needed.  At  present  vessels 
must  pass  over  10  miles  of  undragged  area  in  following  the  best 
channel  through  Vineyard  Sound. 

COAST  OF  NEW  YORK. 

From  Point  Judith  to  New  York  it  is  almost  unnecessary  to  go  into 

f particulars  except  to  make  it  clear  that  other  than  in  part  oi  Block 
sland  Sound  practically  no  wire-drag  work  has  been  done  and  a 
complete  wire-orag  survey  of  all  of  Long  Island  Sound,  including 
Fishers  Island  Sound,  is  required.  The  project  to  deepen  East 
River  to  40  feet  makes  it  necessary  to  be  certain  where  the  channels 
with  such  depths  are  located  in  Long  Island  Sound.  The  work  done 
in  Block  Island  Sound  has  defined  the  limits  of  such  depth  in  the 
eastern  approach  to  Long  Island  Sound,  and  it  is  urgent  that  the 
rest  of  it  should  be  undertaken  without  delay.  The  approaches  to 
all  the  harbors  on  Lone  Island  Sound  should  be  dragged.  Even 
the  shoaler  bays  are  filled  with  motor  boats  and  the  number  of  boats 
in  operation  for  a  given  area  is  probably  greater  than  anywhere 
else  in  the  United  States. 

The  Hudson  River  is  a  valuable  waterway  between  New  York 
and  Albany  and  is  a  part  of  the  canal  system  of  the  State.  A  few 
years  ago  a  dangerous  rock  was  found  directly  in  the  path  of 
steamers  between  New  York  and  Albany.  With  such  a  possibility 
aU  the  doubtful  parts  of  the  Hudson  should  be  dragged. 

INLAND  WATERS,  MAINE  TO  NEW  YORK. 

There  are  a  few  inland  waterways  of  minor  importance,  particu- 
larly Plum  Island  Sound  on  the  Massachusetts  coast,  which  have 
been  recently  surveyed.  The  Merrimac,  Piscataqua,  and  Connecticut 
Rivers  need  additional  surveys  where  not  covered  by  the  surveys  of 
the  United  States  Engineers  in  connection  with  improvements. 
There  is  a  series  of  bays  on  the  south  side  of  Long  Island  Sound 
which  either  have  been  or  are  about  to  be  connected  one  to  the  other 
so  as  to  form  a  through  channel  from  Jamaica  Bay  east  of  Coney 
Island  to  Peconic  Bay  at  the  eastern  end  of  Long  Island.  There  are 
two  important  inlets,  Rockaway  and  Fire  Island,  that  are  subject 
to  extremely  rapid  change,  and  these  wiU  require  frequent  resurveys. 

OFFSHORE  WATERS,  MAINE  TO  NEW  YORK. 

The  Gulf  of  Maine  is  a  large  body  of  water,  a  portion  of  the 
Atlantic  Ocean,  which  so  far  as  Coast  Survey  operations  are  con- 
cerned, may  be  considered  as  lying  to  the  westward  of  meridian 
07*^  00'  and  extending  to  the  Nantucket  Shoals.  This  entire  area 
has  been  surveyed  but  the  surveys  are  inadequate.  Not  only  are  the 
soundings  obtained  insufficient,  but  many  of  them  are  not  located 
correctly  on  the  charts.    A  good  example  of  this  is  the  discovery 
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several  years  ago  that  only  one  shoal  rock  exists  on  Cashes  Ledge, 
where  two  were  charted,  and  that  Siffsbee  and  Ammen  Rocks  for- 
merly shown  4  miles  apart  are  really  the  same  rock. 

These  defects  in  the  chart  are  serious  for  two  reasons.  The  trans- 
Atlantic  steamers  approaching  the  ports  of  northern  New  England, 
especially  Portland  and  Boston,  are  unable  to  depend  on  the  charts 
sufficiently  to  locate  themselves  accurately  by  sounding.  This  is  par- 
ticularly serious  during  the  fogs  of  summer  which  often  extend  far 
out  to  sea  and  last  for  days,  and  during  the  winter  snowstorms. 

In  addition  to  this,  the  fisheries  of  the  Gulf  of  Maine  are  an  im- 
portant national  asset.  The  captains  of  fishing  vessels  were  invited 
last  year  to  furnish  information  in  regard  to  uncharted  shoals  in  the 
Gulf  of  Maine  and  to  express  their  opinion  as  to  the  needs  of  the 
charts.  Valuable  information  was  obtained  in  regard  to  fishing 
banks  not  shown  on  the  charts,  and  there  was  an  almost  imanimous 
expression  of  opinion  that  the  present  charts  do  not  meet  the  needs 
of  fishermen.  Not  only  are  many  important  fishing  banks  not  shown, 
but  the  limits  and  depths  of  known  banks  are  not  correctly  given. 
Besides,  there  is  not  at  present  enough  information  available  as  to 
the  character  of  the  bottom.  The  known  existence  of  rocky  bottom 
may  lead  to  the  discovery  of  good  fishing  grounds. 

Extending  eastward  from  N^antucket  Sound  there  is  an  immense 
shoal  area,  consisting  of  sand  ridges  which  are  shifted  by  the  waves 
and  currents.  Nantucket  Shoals  extend  about  50  miles  oflFshore. 
then  there  is  a  deep  channel,  and  then  comes  the  great  shoal  area  or 
Georges  Bank,  which  has  several  very  shoal  ridges.  It  is  readily 
seen  that  it  is  important  to  keep  the  channels  surveyed  and  to  ex- 
amine the  adjacent  shoals  to  detect  changes,  but  it  might  readily  be 
asked  what  is  the  use  of  surveying  such  areas  as  Nantucket  Shoals 
which  vessels  are  most  careful  to  avoid.  First,  it  is  necessary  to  be 
certain  that  the  outer  limits  of  these  shoals  are  clearly  shown  so  that 
they  can  be  avoided.  Second,  the  shoals  are  important  fishing 
grounds.  Third,  more  careful  surveys  may  develop  safe  channek 
for  coastwise  navigation,  channels  which  are  already  mdicated  on  the 
charts  but  are  unsafe  to  use  because  of  inadequate  surveys. 

The  existing  surveys  are  nowhere  adequate  and  are  particularly 
subject  to  wrong  locations  because  of  the  strong  ahd  variable  cur- 
rents. The  shoals  are  so  numerous  and  the  channels  so  intricate  that 
a  difficult  problem  is  presented  in  their  examination  by  sufficiently 
accurate  methods.  Tne  ground  fishing  industry,  especially  for 
flounders,  which  has  in  recent  years  assumed  large  proportions,  is 
steadily  moving  seaward,  as  an  area  once  fished  over  has  to  be  left 
for  years  to  recover.  Nantucket  Island  is  during  the  winter  the  head- 
quarters of  this  industry.  Not  only  do  the  present  charts  not  give  the 
needed  information  in  the  search  for  new  grounds,  but  the  absence 
from  the  chart  of  existing  shoals  is  a  source  of  danger  to  the. boats 
running  to  and  from  the  narbor.  Breakers  often  occur  where  there 
is  ample  depth  for  boats  when  the  water  is  smooth.  This  is  an  ex- 
cellent example  of  how  a  region  usually  avoided  by  commerce  may  be 
of  importance  to  an  industry  which  furnishes  part  of  the  food  supply 
of  the  nation. 

There  is  scarcely  any  part  of  our  coast  where  correct  soundings  are 
of  more  importance  than  in  the  approach  to  New  York  from  the 
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eastward,  as  all  trans- Atlantic  steamers  bound  to  that  port  pass  over 
this  area.  Many  of  them  have  to  depend  on  soundings  for  safety. 
A  fairly  good  survey  of  this  area  is  available,  but  additional  work 
should  De  done  by  modem  methods  in  the  portion  out  of  sight  of 
land  so  that  the  needs  of  the  enormous  traflSc  will  be  met.  An  espe- 
cially important  feature  of  trans- Atlantic  commerce  is  the  high  pro- 
portion of  large  vessels  and  the  consequent  importance  of  their  loss. 

INSHORE  WATERS,   NEW  YORK  TO  THE  FLORIDA  REEFS. 

New  York  Harbor  has  had  a  recent  survey,  but  as  it  is  an  area  sub- 
ject to  change,  it  will  require  a  survey,  at  least  in  part,  every  few 
years. 

Along  most  of  the  coast  of  New  Jersey  the  character  of  the  bottom 
is  such  that  the  exact  existing  depths  should  be  ascertained  beyond  all 
doubt,  particularly  as  shoals  dangerous  to  coastwise  traffic  have  beein 
reported  from  time  to  time.  The  only  reliable  surveys  along  this 
stretch  of  coast  have  been  made  in  connection  with  searches  for  these 
reported  shoals.  Eastward  of  Cape  May  there  are  shoals  that  need  a 
resurvey. 

Delaware  Bay  and  River. — Delaware  Bay  has  as  its  most  marked 
characteristic  a  series  of  narrow  fairly  deep  channels  separated  by 
long  narrow  shoals.  These  shoals  are  likely  to  change.  A  resurvey 
is  needed  now,  and  one  should  be  made  about  every  10  years  in  the 
entrance  and  at  longer  intervals  in  the  upper  bay.  While  dredged 
channels  are  maintained  for  most  of  the  distance  from  the  entrance 
of  the  bay  to  Philadelphia,  vessels  of  moderate  draft  use  the  other 
channels.  In  view  of  the  importance  of  the  cities  at  the  head  of  the 
bay  and  on  the  river,  it  is  highly  important  that  the  needed  survey 
of  Delaware  Bay  be  made  so  that  a  chart  of  the  proper  standard  can 
be  issued. 

From  Delaware  Bay  entrance  to  Chesapeake  Bay  there  is  a  succes- 
sion of  shoals  and  banks.  Many  of  these  are  buoyed  so  that  moderate- 
draft  vessels  may  pass  inside  of  them.  In  such  a  region  it  is  of  the 
highest  importance  that  the  survey  should  be  correct  and  kept  up  to 
date.  At  only  one  place  has  a  comprehensive  survey  been  made  and 
this  was  the  investigation  of  a  reported  shoal. 

Chesapeake  Bay  and  tributaries  have  been  extensively  surveyed  in 
recent  years,  and  a  large  part  of  them  will  not  require  resurvey  for 
many  years.  This  is  also  true  of  the  Potomac  River.  The  parts  which 
need  resurvey  are  the  deep  parts  of  the  bay  from  Cape  Charles  to  a 

Eoint  opposite  Annapolis,  part  of  the  James  River,  and  the  Rappa- 
annock  and  Susquehanna  Rivers.  This  means  that  the  intricate 
system  of  channels  on  the  eastern  side  and  the  upper  and  lower  ends 
of  the  bay  are  completed.  The  entrance  has  been  recently  surveyed, 
but  another  survey  will  probably  be  needed  in  10  years. 

From  ChesapeaKe  Bay  entrance  to  Cape  Hatteras  there  are  only  a 
few  places  where  the  shoals  extend  far  from  the  shore.  While  a 
resurvey  is  needed,  the  most  pressing  need  is  that  the  limits  of  these 
shoal  areas  be  accurately  determined. 

Diamond  Shoals  off  Hatteras  should  be  resurveyed  chiefly  to  de- 
termine changes  in  their  extent,  and  particularly  to  obtain  a  knowl- 
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edge  of  the  correct  depths  on  the  seaward  side,  so  that  vessels  paasing 
too  close  may  be  warned  in  time. 

From  Cape  Hatteras  to  Winyah  Bay,  S.  C,  the  conditions  are 
somewhat  different.  The  changeable  area  along  the  coast  is  veir 
narrow  and  existing  surveys  of  the  adjoining  area  of  moderate  depth 
are  good  enough  lor  all  requirements.  Two  areas  are  exceptions, 
the  Cape  Lookout  Shoals  and  the  Frying  Pan  Shoals,  to  which  the 
remarks  made  in  regard  to  Diamond  Shoals  apply,  except  that  there 
is  less  traffic  passing  them. 

From  Winyah  Bay  to  Femandina,  Fla.,  the  chief  characteristic  is 
the  distance  from  the  shore  to  the  outer  ed^  of  the  shoal  banks 
fringing  it.  Outside  of  these  banks  the  water  is  fairly  deep,  and  this 
refidon  has  been  recently  surveyed. 

From  Femandina  to  the  Florida  Keefs,  the  area  of  moderate 
depths  continually  narrows  until  at  Palm  Beach  the  distance  to  the 
100-fathom  curve  is  very  small.  The  completed  survey  extends 
southward  to  a  little  beyond  St.  Augustine.  South  of  St.  Augustine, 
the  bottom  is  probably  not  subject  to  change  except  as  noted  below, 
and  the  surveys,  while  by  no  means  complete,  are  fair.  Off  Cape 
Canaveral  and  outside  the  southern  half  of  the  Indian  River  tiiere 
are  extensive  banks  and  ridges  in  urgent  need  of  resurvey  and  whidi 
will  have  to  be  resurveyed  at  intervals.  Known  depths  of  11  to  16 
feet  a  long  way  offshore  show  the  need  of  further  surveys  to  make 
certain  that  all  the  shoals  are  correctly  charted. 

From  Jupiter  Inlet  to  Fowey  Rocks,  where  the  Florida  Beets 
begin,  the  deep  water  approaches  so  close  to  the  shore  that  it  will  be 
a  dignt  task  to  do  the  inshore  work  in  connection  with  the  off^ore. 


This  subject  is  usually  considered  from  the  point  of  view  of  the 
expense  necessary  to  deepen  channels  so  that  small  launches  and 
even  vessels  of  moderate  size  may  traverse  this  inland  route  without 
being  subject  to  the  dangers  of  the  open  sea  which  may  even  prevent 
the  passage  of  the  smaller  launches. 

There  is  another  important  phase.  These  inland  waterways  are 
largely  natural,  and  the  use  of  the  waters  requires  that  correct  charts 
be  available.  In  fact,  very  often  the  chart  furnishes  tiie  only  means 
of  finding  the  channels  that  have  been  deepened.  It  is  evident  that 
the  Coast  Survey  should  keep  the  charts  up  to  date,  not  only  for 
the  larger  boats  which  are  now  able  to  pass  from  New  York  to 
Beaufort,  N.  C,  without  going  outside,  but  for  the  small  launches 
which  can  go  from  New  York  to  soutnem  Florida  through  inside 
channels  except  for  150  miles  of  the  North  and  South  Carolina  coasts. 

The  great  interest  that  has  been  taken  in  this  subject,  its  im- 
portance in  relation  to  the  national  defense,  and  the  amounts  that 
have  been  expended  in  improvements  emphasize  the  increasing  need 
for  charts  based  on  surveys  made  with  an  imderstanding  of  present 
needs  rather  than  on  those  made  when  it  appeared  that  theae  waters 
would  in  many  cases  never  be  used. 

While  many  portions  of  the  10-foot  route  from  New  York  to 
Beaufort  have  not  been  recently  surveyed,  so  much  of  it  is  through 
canals  and  tiirough  the  deeper  portions  of  the  bays  and  sounds  that  it 
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is  probably  safe  through  most  of  its  length.    As  soon,  however,  as 
the  main  route  is  left  the  defects  of  the  charts  become  apparent. 

The  through  route  for  small  launches  following  the  coast  is  in  need 
of  resurvey  for  practically  its  entire  length.  Several  conditions 
exist.  The  main  routes  are  probably  over  permanent  bottom  through 
most  of  the  way,  but  the  nimiber  of  soundings  in  many  cases  is  not 
sufficient  to  show  exactly  where  the  most  water  can  be  obtained. 
Where  a  few  inches  in  depth  may  make  the  difference  between  a 
comfortable  rate  of  process  and  being  stuck  on  a  mud  flat,  the  need 
for  correct  charts  is  self-evident 

THE  INIjBTS. 

The  various  inlets  from  the  sea  to  these  inland  waters  are  subject  to 
constant  change,  and  usually  this  change  extends  for  some  distance 
both  inside  and  outside  of  me  inlet.  These  inlets  are  of  such  char- 
adter  that  correct  charts  are  impossible  to  maintain  except  with  fre- 
quent surveys.  Many  of  them  should  be  surveyed  every  spring, 
after  the  winter  storms,  which  would  enable  the  Bureau  to  issue  a 
fairly  dependable  chart  of  such  inlets  through  the  following  summer. 
The  ^Bureau  of  Lighthouses  on  each  visit  finds  out  where  the  deepest 
channel  is  and  shifts  the  buoys  to  correspond,  and  it  is  important 
that  the  channels  as  shown  on  the  chart  be  correct  with  reference  to 
the  buoys.  Without  such  surveys  the  chart  at  times  may  not 
suffice  even  to  find  the  buoyed  entrance.  Entering  inlets  always 
involves  a  certain  amount  ox  unavoidable  hazard;  but  as  it  has  to 
be  done  and  often  under  the  most  dangerous  conditions,  with  an 
approaching  storm  making  it  the  only  hope  of  safety,  the  charts 
should  render  aU  the  assistance  possible. 

It  is  unnecessary  to  particularize  the  different  waters  of  this 
through  route  along  the  coast,  except  the  more  important  ones,  as 
the  same  conditions  occur  throughout.  New  Jersey,  Delaware, 
Maryland  and  Virginia  (Eastern  Shore),  South  Carolina,  Georgia, 
and  Florida,  and  portions  of  North  Carolina  are  repetitions  of  the 
same  story — ^bays  and  sounds  of  moderate  depth  connected  by  canals 
and  dredged  channels  wherever  the  natural  depths  are  insufficient. 

ROBTR  CABOLINA. 

The  important  inland  waters  of  North  Carolina  are  particularly 
valuable  to  this  State  because  water  transportation  is  possible  over 
large  areas  where  there  are  no  railroads.    Over  much  of  the  eastern 

Sart  of  the  State  lumber  is  either  rafted  or  shipped  by  water  to  the 
istributing  points.  Agricultural  products  reach  the  market  by  boat, 
and  the  fisheries  depend  entirely  on  water  transportation. 

As  a  result  of  these  varied  uses  in  addition  to  the  through  traffic 
to  the  south,  the  entire  area  should  be  correctly  charted. 

Albemarle  Sound. — Albemarle  Sound  and  its  tributaries,  with  a 
few  exceptions,  have  been  resurveyed  within  the  last  few  years  and 
will  not  require  resurvey  for  a  long  time.  The  imcompleted  portions, 
including  tne  North  and  Alligator  Rivers,  should  be  finished  in  the 
near  future  as  they  form  part  of  the  through  10-foot  channel  system. 
The  Chowan  River,  the  western  extension  of  the  sound,  should  also 
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be  finished,  and  this  region  would  then  be  in  a  most  satisfactory 
state. 

Croatan  Sound. — Croatan  Sound,  the  connecting  link  between  Albe- 
marle and  Pamlico  Sounds,  has  been  recently  resurveyed,  but  the 
depth  is  so  near  to  the  draft  of  vessels  using  it  that  the  surveys  will 
have  to  be  revised  from  time  to  time.  Changes  in  the  main  channel 
have  occurred  within  the  last  two  years. 

Pamlico  Sound. — ^Pamlico  Sound  is  chiefly  important  as  a  through 
channel.  The  eastern  half  of  the  sound  is  lairly  well  surveyed,  and 
the  work  is  now  in  progress.  The  entire  western  half  and  the  Neuse 
River,  which  in  addition  to  its  local  use  is  part  of  the  through  10- foot 
channel,  have  not  been  resurveyed. 

After  passing  through  Pamlico  Sound  and  part  of  the  Neuse  River, 
a  narrow  channel  crosses  to  Beaufort  where  all  vessels  up  to  10 
feet  draft  go  to  sea.  Small  launches,  however,  ma^  pass  through 
Bogue  Inlet  and  even  farther  to  New  River  Inlet,  if  they  widi  to 
take  chances  in  passing  through  the  very  shoal  inlets. 

From  New  River  Inlet  to  Winyah  Bay,  S.  C,  all  boats  must  pass 
outside,  but  from  Winyah  Bay  to  Key  West  there  is  an  inside  chan- 
nel. Through  South  Carolina,  Georgia,  and  Florida,  the  inside 
waters  consist  of  rivers,  sounds  normal  to  the  coast,  and  bayous. 
These  waters  are  in  urgent  need  of  work  to  revise  the  older  surveys, 
which  were  made  trom  30  to  60  years  ago,  and  larger  charts  based  on 
these  resurveys  are  an  urgent  necessity. 

OFFSHORE  WATERS,  NEW  YORK  TO  THE  FLORIDA  REEFS. 

Nature  has  provided  for  New  York  an  approach  which  is  nearly 
as  easy  to  follow  as  a  well-buoyed  channel.  The  drowned  valley 
of  the  Hudson  extends  as  a  well-marked  depression  for  nearly  100 
miles  out  to  sea.  The  navigator  who  is  uncertain  of  his  position 
simply  steers  a  course  to  cross  this  depression  and  when  his  soundings 
tell  mm  that  he  has  reached  it,  he  changes  course  and  follows  it  to 
the  harbor.  The  absence  of  complete  and  accurate  development  of 
this  channel,  however,  leads  to  some  uncertainty  as  to  its  position 
especially  at  its  outer  end,  and  some  of  its  possible  value  is  destroyed 
by  lack  of  sufficient  sounding. 

An  explanation  of  the  memod  used  in  locating  a  vessel  by  sound- 
ings will  show  why  accurate  charts  are  particularly  tieeded  frcNn 
New  York  to  Palm  Beach  and  from  Key  West  to  the  Mexican  border. 

At  fixed  intervals  the  vessel  takes  soundings,  which  are  plotted  to 
the  scale  of  the  diart  on  tracing  paper,  and  this  is  moved  over  the 
cKart  keeping  the  line  joining  tne  soundings  parallel  to  the  course 
of  the  vessel  until  the  soundings  agree  with  those  shown  on  the  chart 
If  the  charts  are  correct  and  bas^  on  a  sufficiently  modem  survey, 
the  method  is  the  best  known  for  locating  the  position  when  out  of 
sight  of  land  or  when  the  weather  conditions  shut  out  the  aids.  If, 
on  the  other  hand,  the  soundings  are  few  and  far  apart  so  that  the 
ship's  soundinffs  fall  between  them,  and  if  those  on  the  chart  are 
wrongly  placed,  this  method  becomes  much  more  difficult  and  an 
accidental  agreement  may  lead  the  vessel  into  danger. 

From  New  York  to  Cape  Hatteras  the  charts  are  only  fairly  good, 
by  no  means  good  enough  to  meet  the  full  needs  of  navigation,  but 
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this  work  has  been  postponed  as  the  need  for  resurvey  has  been  so 
much  more  urgent  farther  south.  Up  to  a  few  years  ago  the  offshore 
surveys  from  Cape  Hatteras  to  the  Florida  Reefs  were  almost  un- 
believably deficient.  This  condition  is  being  remedied  as  rapidly 
as  possible,  and  between  Winyah  Bay,  S.  C.,  and  St.  Augustine, 
Fla.,  the  offshore  work  out  to  the  Gulf  Stream  is  complete. 

It  is  important  that  this  work  be  extended  both  north  and  south 
from  its  present  limits  as  rapidly  as  possible.  With  adequate  funds 
full  advantage  can  be  taken  of  the  seasons,  and  by  workinff  in  the 
north  in  the  summer  and  south  in  the  winter  the  cost  of  the  work 
will  be  greatly  reduced. 

INSHORE  WATERS,  FLORIDA  REEFS  TO  MEXICO  BORDER. 

If  the  wire  dra^  is  needed  to  make  New  England  waters  safe,  it  is 
indispensable  in  the  region  of  the  Florida  Ifeefs.  Coral  rocli  are 
not  the  result  of  a  breaking- down  process  but  of  building  up  by  the 
activity  of  animal  life.  The  absence  of  weathering  has  resulted  in  a 
great  variety  of  form  and  vast  numbers  of  sharp  projections  from  the 
general  bottom  where  the  conditions  are  favorable  for  the  growth 
of  coral. 

While  we  are  sure  that  an  enormous  number  of  uncharted  rocks 
exist  in  this  region,  the  fact  that  they  are  so  numerous,  that  the 
region  is  so  large,  and  that  there  is  little  navigation  over  much  of 
it  makes  it  practically  impossible  to  drag  the  entire  area,  because  of 
both  the  time  and  cost  involved.  Wire-drag  work  is  accordingly 
recommended  at  present  only  where  there  is  navigation  by  com- 
mercial and  naval  vessels  or  where  maneuvering  ^ound  for  naval 
vessels  is  required,. and  localities  not  now  used  but  likely  to  be  useful 
when  dragged  are  included.  Even  this  minimum  represents  many 
years'  work.  Areas  that  need  wire-drag  work,  but  where  the  cost 
18  prohibitive,  will  have  to  be  resurvey^  by  other  methods,  which 
win  result  in  findii^  many  though  of  course  not  all  of  the  un- 
charted rocks.  Some  areas  are  considered  as  completed  even  if 
they  are  not  surveyed  by  the  standard  applied  to  the  more  navigated 
regions,  and  the  present  surveys  meet  all  the  present  requirements. 

WIRE-DRAG  WORK. 

Vessels  entering  the  Straits  of  Florida  from  the  eastward  have  to 
force  their  way  against  the  strong  current  of  the  Gulf  Stream,  which 
in  places  attains  a  velocity  of  5  miles  per  hour.  It  is  known  that 
along  the  northerly  edffe  of  the  stream  and  close  to  the  reefs  the  cur- 
rent is  very  weak  and  at  times  runs  to  the  westward.  There  is  a 
strong  temptation  to  keep  dangerously  close  to  the  reefs  and  save 
fuel,  and  this  is  the  cause  of  frequent  wrecks.  Aside  from  the  danger 
of  running  onto  the  known  reefs,  which  are  in  many  places  bare  and 
are  of  no  great  depth  throughout  their  length,  another  source  of  dan- 
ger, the  extent  of  which  is  not  yet  entirely  taiown,  has  been  discov- 
erea.  A  secondary  reef,  parallel  to  the  main  reef  and  about  one-half 
mile  outside  of  it,  is  founa  to  approach  the  surface  in  places  as  a  nar- 
row ridge  with  depths  as  little  as  25  feet.  Over  20  miles  along  the 
reef  have  been  examined,  but  nearly  200  remain.    This  work  should 
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not  be  delayed,  as  it  is  of  importance  to  nearly  all  of  the  great  traffic 
entering  the  Gulf  of  Mexico. 

Vessels  bound  for  eastern  Gulf  ports  naturally  wish  to  take  the 
shortest  route.  If  of  light  draft,  they  can  cross  the  Florida  Ree&  at 
Key  West.  The  next  channel  is  between  Rebecca  Shoal  and  Dry 
Tortugas,  and  if  this  is  not  used  vessels  xnust  pass  well  to  the  west- 
ward of  Dry  Tortugas  to  avoid  a  shoal  bank  west  of  it.  The  Rebecca 
Shoal  channel  apparently  has  ample  depth  of  water,  but  has  a  bad 
reputation  among  mariners,  as  several  vessels  have  reported  striking 
shoals  in  it.  Part  of  this  channel  is  now  being  dragged,  and  when 
completed  a  marked  saving  of  time  to  vessels  will  result.  The  bank 
west  of  Tortugas  should  be  dragged,  especially  as  vessels  making 
land  from  the  westward  may  have  to  cross  part  of  it 

Northward  of  the  keys  from  Key  West  to  Tortugas  a  doubtful  area 
should  be  dragged.  Several  shoals  have  been  found  by  the  old 
method  of  striking  them  with  vessels. 

The  channel  between  the  keys  and  the  reef  known  as  the  Hawk 
Channel  is  important  for  moderate-draft  vessels.  While  it  is  not  at 
present  planned  to  drag  it,  it  may  be  found  necessary  to  drag  the 
axis  of  the  channel.  Florida  Bay  has  an  excellent  survey,  tiiiougfa 
coral  heads  are  very  likely  to  exist  here  and  there.  The  activity  of 
coral  growth  does  not  appear  to  have  been  nearly  so  great  on  this  side 
of  the  keys  however. 

OHABACTERISnCS  OF  THE  QUUF  CX)AST. 

The  chief  characteristics  of  the  west  coast  of  Florida  are  the  dis- 
tance to  which  shoal  water  extends  offshore  between  Cape  Sable  and 
Cape  Romano  and  from  Tampa  Bay  to  Apalachicola,  and  the  exist- 
ence of  a  number  of  large  bays  connected  with  the  sea  by  deep  chan- 
nels either  natural  or  dredged. 

Comparatively  few  additional  inshore  surveys  are  needed,  as  the 
existing  surveys,  while  perhaps  not  up  to  the  stiandard  of  some  other 
parts  of  the  coast,  meet  the  needs  oi  existing^and  probable  future 
navigation  very  well.  Charlotte  Harbor  and  xampa  Bay  and  their 
approaches  are  in  need  of  resurveys.  There  is  also  a  strip  of  sandy 
idands  in  each  case  which  are  subject  to  change  and  will  need  resor- 
vey  from  time  to  time. 

Off  the  Withlacoochee  River  a  condition  exists  which,  while  com- 
mon in  other  parts  of  the  world,  is  otherwise  unknown  in  the  waters 
of  the  United  States.  Vessels  approach  this  part  of  the  coast  to  load 
phosphate  rock,  and  as  there  are  no  harbors  and  the  shallow  water 
extends  a  long  distance  offshore  they  are  compelled  to  anchor  nearly 
out  of  sight  of  land,  and  their  cargoes  are  lightered  from  the  shore. 
A  number  of  rocks  have  been  struck  in*  this  region  and  additional 
surveys  are  needed.  The  anchorages  commonly  used  and  their  ap- 
proaches should  be  dragged.  In  stating  that  the  inshore  surveys  of 
the  west  coast  of  Florida  are  generally  complete,  it  should  be  realized 
that  any  commercial  development  that  makes  it  necessary  for  large 
vessels  to  approach  the  shore  will  almost  certainly  result  in  rocks 
bein^  found  which  do  not  interfere  with  existing  navigation,  and  it 
will  oe  the  duty  of  the  Coast  Survey  to  make  additional  surveys 
wherever  such  development  occurs. 
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From  Apalachee  Bay  to  Cape  San  Bias  the  coast  begins  to  assume 
a  character  more  like  the  south  Atlantic  coast,  and  coral  bottom  is  no 
longer  found.  This  stretch  of  coast  is  sandy,  and  sand  shoals  extend 
off  some  distance,  especially  in  the  vicinity  of  Cape  San  Bias.  This 
re^on  needs  a  resurvey  and  like  other  sandy  portions  of  the  coast 
wul  need  resurvey  from  time  to  time. 

The  Florida  and  Alabama  coast  is  somewhat  different  as  deep 
water  approaches  close  to  the  shore  and  the  inshore  surveys  are  con- 
sidered complete  except  in  Pensacola  and  Mobile  Bays.  All  of  the 
entrances,  however,  reguire  frequent  resurveys. 

The  coast  of  Mississippi  and  Louisiana  has  a  very  large  proportion 
of  changeable  area,  and  resurveys  are  needed  now  and  will  be  needed 
from  time  to  time  from  Mobile  Bay  to  the  end  of  the  offshore  shoals 
south  of  Vermilion  Bay.  The  immense  load  of  sediment  carried  by 
the  Mississippi  Eiver,  especially  in  time  of  flood,  causes  constant 
changes  in  the  Delta.  The  deposit  of  sediment  and  the  action  of  the 
waves  on  the  deposit  results  in  rapid  growth  in  some  places  and 
erosion  in  others. 

Off  the  southern  coast  of  Louisiana  there  is  an  extensive  shoal 
re^on  which  is  in  need  of  survey. 

The  inshore  waters  along  the  rest  of  the  Louisiana  coast  and  the 
Texas  coast  with  an  important  exception  have  deep  water  fairly  close 
to  the  shore,  and  no  additional  surveys  are  needed.  The  exception  is 
along  the  eastern  part  of  the  Texas  coast  from  Sabine  Pass  to  Gal- 
veston. 

Sabine  Bank  and  Heald  Bank  have  shoal  depths  at  a  considerable 
distance  from  the  shore,  and  they  should  have  a  thorough  resurvey. 
Galveston  Bay  also  needs  resurvey. 

INLAND  WATEBS,  FLORIDA  REEFS  TO  THE  MEXICO  BORDER. 

Key  Biscayne  Bay,  especially  in  the  vicinity  of  Miami,  is  in  urgent 
need  of  a  resurvev.  While  the  surveys  of  the  shoal  water  between 
Cape  Sable  and  the  keys  and  among  the  keys  are  old  they  meet  the 
demands  fairly  well  and  are  not  considered  as  needing  resurvey.  In 
most  of  this  area  the  water  is  very  shoal,  and  even  light-draft 
launches  require  local  knowledge. 

From  Key  West  to  New  Orleans  the  system  of  inland  waterways  is 
not  nearly  so  continuous  as  on  the  Atlantic  coast,  but  from  New 
Orleans  to  the  Texas  border  there  is  no  break  in  them.  Most  of  the 
breaks  occur  on  the  west  coast  of  Florida  where  fortunately  the  in- 
shore waters  are  shoal,  and  accordingly,  there  is  not  much  swell  or 
heavy  breakers  to  fear.  All  the  channels  are  in  need  of  resurvey. 
Eastward  of  Pensacola  there  is  a  long  stretch  of  inside  channel 
through  Santa  Eosa  Sound  which  needs  resurvey. 

From  Mobile  Bay  to  New  Orleans  there  is  one  of  the  finest  pro- 
tected channels  on  the  coast,  Mississippi  Sound.  The  line  of  islands 
on  the  outside  is  continuous  except  for  the  inlets,  and  protected 
waters  for  lisht-draft  vessels  make  the  water  communication  between 
Mobile  and  New  Orleans  exceptionally  fine. 

In  this  area  the  survey  has  been  largely  completed  along  the  coast 
of  Mississii)pi  and  when  extended  to  Mobile  Bay  will  be  completed 
for  a  long  time  to  come  except  at  the  inlets. 
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From  New  Orleans  westward  the  inland  route  passes  through  a 
series  of  canals  to  Cote  Blanche  Bay.  This  bay  is  somewhat  exposed 
to  the  sea,  and  its  bottom  is  subject  to  change.  A  resurvey  is  needed 
now,  and  it  will  have  to  be  repeated  at  intervals  in  the  future.  The 
remainder  of  the  route  is  through  canals  and  shoal  bays  to  the  Mexi- 
can border,  and  all  the  bays  and  sounds  need  resurvey. 

OFFSHORE  WATERS,  FLORmA  REEFS  TO  THE  MEXICAN  BORDER. 

Along  the  northern  edge  of  the  Straits  of  Florida  the  soundings 
are  insufficient  and  they  will  have  to  be  carried  out  somewhat  beyond 
the  100- fathom  curve. 

The  distance  from  the  west  coast  of  Florida  to  the  100-fathom 
curve  is  nearly  100  miles.  Over  much  of  this  area  the  depths  are 
moderate  and  the  charts  are  based  on  reconnoissance  surveys  only. 
ITie  bottom  is  coral  rock  in  many  places,  and  projections  may  arise 
sufficiently  near  the  surface  to  be  dangers  to  navigation.  Fishermen 
have  reported  several  uncharted  ridges,  and  while  the  somewhat  in- 
complete surveys  which  it  has  been  possible  to  make  so  far  of  the 
reported  localities  have  not  confirmed  all  the  details  of  their  report, 
important  differences  from  the  charted  depths  were  found. 

The  100-fathom  curve  approaches  fairly  close  to  the  Mississippi 
Delta ;  then  swings  offshore  again  so  that  it  is  about  60  miles  south  of 
Sabine  Pass.  It  then  swings  to  the  southward  in  a  curve  which 
brings  it  within  about  18  miles  of  shore  at  the  Mexican  border. 

In  surveying  this  area,  it  will  be  necessary  to  use  particular  care 
in  the  vicinity  of  the  100-fathom  curve.  There  are  authentic  re- 
ports of  shoals  with  26  to  35  fathoms,  with  coral  bottom  very  close 
to  the  100-fathom  curve,  and  one  report  states  that  a  shoal  with  11 
fathoms  exists  very  close  to  the  100-fathom  curve  southeastward 
from  Galveston. 

This  whole  offshore  area  is  badly  in  need  of  a  thorough  resurvey, 
and  there  is  no  other  part  of  the  work  in  offshore  waters  that  is  so 
likely  to  be  productive  in  furnishing  important  changes  in  existing 
charts. 

PACIFIC  COAST  OF  THE  UNITED  STATES. 

The  western  coast  of  the  United  States  is  very  different  from  the 
eastern.  Generally  mountainous,  with  comparatively  few  harbors  or 
inside  waterways  and  with  comparatively  deep  water  close  to  the 
shore,  it  presents  little  resemblance  to  the  low  shores  and  wide  con- 
tinental snelf  of  the  Atlantic. 

The  purpose  of  the  surveys  is,  then,  te  meet  the  needs  of  vessels 
approaching  from  seaward  and  of  coasting  vessels  which  keep  to  a 
few  comparatively  narrow  tracks,  to  insure  up-to-date  charte  of  the 
various  harbors,  and  to  mak/e  soimdings  offshore  to  develop  fishing 
banks  that  are  known  to  exist. 

The  weather  is  an  important  factor  in  increasing  the  importance  of 
the  charts  of  this  coast.  From  Los  Angeles  Harbor  northward  fog  is 
very  common  in  the  summer  time,  and  in  the  winter  ffales  accom- 
panied by  thick  weather  are  of  frequent  occurrence.  On  the  coast 
m  the  vicinity  of  San  Francisco  thick  weather  is  prevalent  for  per- 
haps 25  per  cent  of  the  time.  Under  such  conditions  the  naviga- 
tor must  rely  entirely  upon  his  chart,  and  it  is  essential  that  detailed 
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surveys  be  made  to  beyond  the  limit  of  soundings  taken  by  merchant 
vessels,  which  is  the  100- fathom  curve. 

Along  the  shore  of  southern  California  much  work  was  done  up  to 
1895,  and  some  of  the  surveys  then  made  may  be  accepted  as  final.  In 
the  vicinity  of  the  outer  islands,  surveys  extend  only  a  little  way  from 
the  shore,  and  the  deep  waters  between  and  outside  of  them  are  un- 
surveyed.  The  few  soundings  taken  show  irregular  bottom  and 
breakers  have  been  reported  in  places  where  the  chart  shows  600  fath- 
oms. These  waters  therefore  should  be  surveyed  out  to  the  1,000- 
f  athom  depth. 

Lo8  Angeles  Harbor, — ^Los  Angeles  Harbor  should  be  dragged,  and 
minor  local  surveys  are  needed  at  a  number  of  places  along  this  coast. 

From  the  western  end  of  the  Santa  Barbara  Channel  to  Monterey 
Bay  the  surveys  as  a  rule  extend  only  to  the  50- fathom  curve,  which 
lies  but  a  short  distance  offshore.  These  surveys  should  be  extended 
seaward  to  include  the  usual  track  of  coastwise  vessels,  which  lies 
an  average  distance  of  about  10  miles  from  shore. 

As  an  example  of  the  need  for  wire-drag  work,  the  results  of  the 
survey  of  San  Luis  Obispo  Bay  are  striking.  It  was  found  that  the 
large  oil  vessels  entering  this  harbor  were  attempting  to  follow  a 
channel  with  several  dangerous  rocks  in  its  center.  In  fact,  had  the 
survey  with  the  wire  drag  been  made  before  the  port  was  used  by 
large  vessels,  the  saving  represented  by  the  amount  actually  lost 
through  strandings  would  have  paid  with  a  good  margin  the  cost  of 
all  needed  wire-drag  surveys  of  tne  Pacific  coast,  exclusive  of  Alaska. 

8an  Francisco  Bay, — San  Francisco  Bay  is  of  varied  character  of 
bottom  and  the  needed  surveys  vary  to  correspond.  The  outer  ap- 
proaches are  complete  except  m  the  vicinity  of  the  Farallones.  Here 
additional  sounding  is  needed,  and  an  investigation  should  be  made 
with  the  wire  drag  to  verify  the  existence  of  other  rocks  tiian  those 
charted. 

The  bar  outside  the  Golden  Sate  needs  a  resurvey.  Wire-drag 
work  has  been  carried  through  Golden  Gate  and  inside  both  north- 
ward and  southward  from  San  Francisco  to  the  limits  of  the  rocky 
area.  The  southern  part  of  the  bay  where  the  bottom  is  subject  to 
change  by  the  currents  is  in  need  of  resurvey. 

From  San  Francisco  Bay  to  Point  Arena  a  widely  spaced  system  of 
sounding  lines  has  been  carried  out  to  the  100- fathom  curve.  Here, 
an  additional  amount  of  work,  about  equal  to  that  already  accom- 
plished, is  necessary  before  the  survey  can  be  considered  complete. 

Between  Point  Arena  and  Cape  Mendocino  the  surveys  extend  a 
uniform  distance  of  6  miles  from  shore,  reaching  depths  varying  from 
50  to  200  fathoms.  Additional  detailed  surveys  should  be  made  in  the 
vicinity  of  each  cape,  and  between  them  the  work  should  be  carried 
seaward  to  beyond  the  steamer  track. 

^  From  Cape  Mendocino  northward  to  the  Oregon  boundary  the 
limited  surveys  existing  were  made  many  years  ago  and  are  entirely 
inadeauate.  A  complete  resurvey  should  be  made  at  the  earliest  pos- 
sible Gate. 

COAST  OF  OBEGON. 

One  word  describes  the  condition  of  the  Oregon  coast — ^rrNsuRVETED. 
A  limited  amount  of  work  was  done  years  ago  south  of  Cape  IJlanco 
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and  in  the  vicinity  of  the  Columbia  River,  but  this  was  not  more  than 
a  reconnoissance  and  does  not  extend  out  lar  enough  to  be  of  practical 
value  to  navigators.  Elsewhere,  no  surveys  have  ever  been  under- 
taken. 

Even  in  such  an  important  locality  as  Cape  Blanco,  which  must  be 
rounded  by  all  vessels  plying  between  the  Columbia  River  and  San 
Francisco,  there  are  no  soundings  to  serve  as  a  guide  in  thick  weatiier, 
and  vessels  have  been  lost  solely  on  account  of  this  lack  of  survej^ 

On  the  coast  of  Oregon  are  eight  important  harbors,  on  which  the 
Government  and  private  interests  have  expended  approximatdy 
$40,250,000  in  improvements  designed  to  f aciutate  navigation.  One 
of  these  is  the  Columbia  River,  me  gateway  to  one  of  the  most  im- 
portant transportation  centers  on  the  entire  coast 

Yet  in  spite  of  these  immense  expenditures  for  improvem^its,  there 
is  not  a  smgle  one  of  these  harbors  the  approaches  to  which  have 
been  adequately  surveyed.  The  approaches  to  the  Columbia  have 
been  sounded  for  a  snort  distance  offshore,  but  even  in  this  area 
the  soundings  are  too  far  apart  to  do  more  than  indicate  in  a  gen- 
eral way  the  depths  which  may  be  expected. 

This  partial  survey  extends  southward  along  the  coast  to  include 
the  approaches  to  two  other  harbors.  The  approaches  to  the  remain- 
ing five,  on  which  $3,826,000  have  been  expended  in  improvements, 
are  entirely  unsurveyed. 

Perhaps  the  best  comment  on  the  condition  of  surveys  on  the 
Pacific  coast  is  contained  in  the  recent  edition  of  the  Coast  PUot,  a 
publication  of  the  Coast  and  Geodetic  Survey,  which  with  the  diarts 
lorms  the  chief  guide  to  navigators : 

Id  using  the  charts  it  is  weU  to  remember  that  the  surveys  on  which  they 
are  based  were  made  many  years  ago,  and  are,  in  some  locaUtiee,  inoompIeCa 
The  absence  of  soundings  on  charts  of  any  given  locality  is  an  indication  of 
lack  of  survey,  and  not  that  the  locality  is  free  from  danger. 

COAST  or  WASHINGTON. 

The  statement  just  made  regarding  the  Oregon  coast  applies 
equally  to  the  Washington  coast.  The  entire  coast  stands  in  urgent 
need  of  a  first  survey,  except  in  the  approach  to  the  Straits  of  Juan 
de  Fuca  and  in  the  straits  themselves,  where  the  present  work  is 
adequate.  Willapa  Bay  and  Grays  Harbor  have  both  been  recentlv 
surveyed,  but  they  both  are  of  changeable  bottom  and  resurveys  will 
be  required  at  intervals. 

The  interior  waters  of  the  State  of  Washington  represent  the 
point  of  change  from  a  practically  straight  coast  line  to  the  broken 
formation  of  tne  coast  of  British  Columbia  and  southeastern  Alaska. 
There  are  many  channels  of  importance  leading  to  Seattle,  Tacoma, 
Everett,  BeUineham,  and  Olympia,  and  connecting  with  the  inside 
passage  to  southeastern  Alaska.  All  these  waters  should  be  dragged 
wherever  there  is  the  slightest  doubt  as  to  the  presence  of  dangers  to 
navigation. 

Of  the  inside  waters  off  the  northern  part  of  the  Pacific  coast  little 
is  known  except  that  the  Bureau  of  Fisneries,  acting  on  the  informa- 
tion obtained  from  fishermen,  has  located  certam  fishing  banks. 
These  banks  should  be  surveyed  to  determine  their  depth  and  extent. 
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and  it  is  believed  that  a  general  survey  carried  out  to  the  1,000- 
fathom  curve  will  result  in  the  discovery  of  other  banks  of  great 
value. 

ALASKA. 

An  important  difference  between  Alaska  waters  and  those  of  the 
continental  United  States  is  that  scarcely  enough  work  has  been 
done  to  let  us  know  just  how  much  must  be  done  to  complete  the 
charts.  The  development  of  the  country  has  far  outstripped  the 
progress  of  surveys,  not  only  because  of  the  few  vessels  and  parties 
engaged  in  the  work  but  because  of  the  great  length  of  coast  over 
which  the  various  activities  are  scattered  and  the  intricate  system  of 
channels  for  so  much  of  its  extent. 

In  order  to  appreciate  the  need  of  rapidly  extending  the  surveys 
of  these  waters,  it  should  be  clearly  understood  that  Alaska's  only 
connection  with  the  rest  of  the  world  is  by  the  water  routes. 

The  Government  railroad  now  being  built  and  the  other  existing 
lines  are  not  trunk  lines  in  so  far  as  connection  with  the  continental 
United  States  and  Canada  are  concerned.  The  trunk  line  is  the  water- 
way from  various  ports  in  Alaska  to  Seattle  and  other  west  coast 
ports.  The  Alaska  railroads  and  local  steamboat  lines  are  feeders 
only.  The  industries,  which  include  chiefly  mining  of  gold  and 
copper  on  an  immense  scale  and  of  various  other  minerals  to  a  less 
extent,  fisheries,  especially  salmon  canning,  but  also  supplying  hali- 
but and  other  fish  to  the  market,  agriculture  and  grazing,  now  of 
minor  imfjortance  but  developing,  are  scattered  everywhere,  and  con- 
nection with  the  principal  ports  is  by  boat.  The  principal  towns 
are  on  good  harbors  suitably  located  with  reference  to  the  steamer 
routes  and  the  more  important  mines  and  canneries,  and  any  town 
that  loses  any  of  these  advantages  soon  declines  in  importance.  In 
practically  all  cases  the  canneries  and  mines  alon^  the  shores  are 
visited  directly  by  steamers.  The  value  of  water-borne  commerce 
during  tJhe  past  year  was  $110,368,178. 

The  amount  of  these  natural  resources  ripe  for  exploitation  has 
been  so  ^eat  and  the  prize  they  offered  so  tempting  that  transporta- 
tion could  not  wait  for  the  Government  to  make  the  way  to  them 
secure.  It  has  gone  ahead,  finding  its  own  path  to  each  new  field, 
suffering  great  losses  in  so  doing,  but  content  to  suffer  them  because 
the  returns  were  so  immensely  greater. 

The  Coast  and  Geodetic  Survey,  which  in  this  field  should  have 
been  the  pioneer  showing  the  way  for  commerce  to  reach  each  new 
enterprise,  has,  instead,  been  following  impotently  behind,  charting 
dangers  less  from  data  obtained  by  ite  own  surveys  than  from  re- 
porte  of  vessels  which  have  been  wrecked  on  them. 

It  is  high  time  that  such  a  state  of  affairs  be  corrected,  yet  it  will 
now  take  years  before  the  surveys  can  reach  a  point  where  they  can 
even  meet  the  needs  of  present  commerce. 

In  southeastern  Alaska  the  first  and  most  obvious  need  is  to  com- 
plete the  wire-drag  work.  Most  of  these  waters  have  been  sounded, 
so  that  only  dragging  is  necessary  to  complete  this  survey. 

This  drag  work  should  be  taken  up  in  the  order  of  its  importance, 
beginning  with  the  main  steamer  route  through  the  region  and  then 
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taking  up  the  various  tributary  waters  leading  to  areas  of  commercial 
importance. 

For  some  years  past,  two  parties  have  been  actively  engaged  in 
dragging  the  main  steamer  route,  and  this  work  is  now  about  55 
per  cent  complete. 

The  outside  coast  of  the  islands  bordering  on  the  open  Pacific  and 
iheir  connecting  channels  are  largel^r  unsurveyed,  and  have  to  be 
navigated  with  great  caution.  A  navigator  seeing  a  chart  on  which 
the  shore  line  is  sketched,  no  soundings,  several  rocks  and  shoal 
banks,  notes  as  to  rocks  and  breakers  reported,  and  a  statement  on  the 
chart  to  the  effect  that  the  area  is  imsurveyed  is,  to  say  the  least, 
unable  to  proceed  with  confidence;  and  this  situation  is  by  no  means 
unusual.  The  most  pressing  need  of  such  regions  is  a  complete 
hydrographic  survey  followed  later  in  places  by  wire-dra^  work. 
The  rapidly  increasing  commercial  importance  of  this  region  and 
the  exceptionally  dangerous  character  of  the  waters  through  which 
traffic  must  pass,  render  surveys  in  the  near  future  imperative. 

Cross  Sound  to  Prince  William  Sound. — From  Cross  Sound,  the 
northernmost  channel  from  the  inside  waters  to  the  sea,  to  Prince 
William  Sound  the  coast  has  few  features  of  present  or  prospective 
importance.  There  is,  however,  urgent  need  for  surveys  to  insure 
the  safety  of  vessels  approaching  and  passing  along  this  coast.  In 
this  region  the  charts  are  very  defective  in  the  matter  of  showing 
soundings  and  prominent  coastal  mountain  peaks  and  headlands 
that  would  enable  the  navigator  to  obtain  his  position  on  approach- 
ing from  seaward.  The  only  important  break  on  this  coast,  Yakutat 
Bay,  has  some  canneries,  and  additional  surveys  are  needed  here  on 
this  account. 

PHnce  William  Sound  to  Vnimak  Pass. — A  very  important  section 
of  the  Alaska  coast  extends  from  the  waters  of  Prince  William  Sound 
westward  to  Unimak  Pass.  Not  only  are  the  industries  of  present 
importance,  but  there  are  extensive  mineral  resources,  largely  unde- 
veloped through  lack  of  cheaper  transportation.  The  point  to  be 
emphasized  is  that  this  is  not  an  old,  settled  country  with  its  needs 
in  the  matter  of  transportation  fixed,  but  it  is  still  capable  of  great 
future  development,  and  in  considering  the  needed  surveys  this 
future  must  be  taken  into  account. 

The  approaches  to  Prince  William  Sound  have  been  surveyed  and 
need  no  resurveys  for  the  present  except  in  the  vicinity  of  Cape  St 
Elias  and  Middleton  Island.  Wire-drag  work  will  be  needed  in  both 
these  localities  as  reefs  and  pinnacle  rocks  exist. 

Prince  William  Sound  needs  additional  soundings  over  most  of  its 
area,  and  many  of  its  branches  need  original  survey. 

Cordova  is  tne  terminus  of  the  Copper  River  &  Northwestern  Rail- 
way which  gives  access  to  the  important  copper  mines  on  the  Copper 
River.  The  approaches  to  Cordova  have  been  surveyed  except  for 
wire-drag  surveys  needed  to  insure  complete  safety. 

Seward,  on  Resurrection  Bay,  is  the  terminus  of  the  Alaska  rail- 
road now  being  built  by  th  Government.  The  surveys  of  its  approach 
are  completed  except  for  wire-drag  work. 

It  is  probable  that  much  of  the  freight  originating  along  the  line 
of  tJie  Government  railway  will  be  transshipped  at  Anchorage  at  tJie 
head  of  Cook  Inlet.    Not  only  will  this  make  it  necessary  for  many 
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vessels  to  navigate  these  waters,  but  there  are  now  very  large  salmon 
cauneries  all  along  its  shores,  as  well  as  considerable  mining.  The 
present  surveys  are  inadequate  and  wire-drag  work  is  needed  over 
much  of  its  area. 

Kodiak  Island,  with  a  number  of  canneries  and  with  some  cattle 
grazing,  is  largely  unsurveyed. 

From  Kodiak  Island  westward  to  Unimak  Pass  only  a  compara- 
tively small  part  has  been  surveyed  at  all.  While  the  amount  of 
present  traffic  is  small  it  is  sufficient  to  need  protection.  At  present 
the  Coast  Guard  vessels  and  the  freight  and  passenger  vessels  run 
grave  risks  in  using  the  protected  natural  channel  leading  along  the 
coast  inside  the  islands.  This  is  a  particularly  bad  stretch  of  coast 
with  many  reefs  and  islands.  Only  in  the  vicinity  of  the  Shumagin 
Islands  and  from  Unimak  Pass  to  Unalaska  Islands  have  surveys 
been  made,  and  they  are  inadequate.  It  is  not  now  practicable  to 
drag  the  entire  area,  but  it  is  important  that  the  immediate  needs  of 
navigation,  even  though  of  limited  amount,  be  met  bv  dragging  a 
selected  channel  to  insure  the  safety  of  vessels  from  Shelikof  Strait 
to  Unimak  Pass. 

Unimak  Pass  is  the  almost  universallv  used  channel  into  Bering 
Sea.  It  has  been  surveyed,  but  it  is  probable  that  part  of  it  should 
be  dragged  or  that  at  least  further  soundings  be  taken. 

Aleutian  Islands, — ^The  Aleutian  Islands  have  comparatively  little 
traffic  and  are  without  surveys.  It  is  necessary  that  this  region  be 
patrolled  by  Coast  Guard  vessels.  In  the  wreck  of  the  Tahoma 
several  years  ago  there  was  a  loss  to  the  Government  equivalent  to  the 
cost  of  surveying  a  large  part  of  this  area.  This  is  an  excellent  ex- 
ample of  how  in  a  region  of  almost  no  traffic  the  needed  surveys  cost 
little  more  than  may  be  lost  by  the  existence  of  a  single  uncharted 
reef. 

Bristol  Bay, — A  large  part  of  the  salmon  shipped  from  Alaska 
comes  from  Bristol  Bay.  This  is  without  survey  except  in  Nush- 
agak  Bay  and  Kuskokwim  Bay  and  River.  Both  oi  these  have 
recent  surveys,  but  as  the  bottom  is  subject  to  change  on  account 
of  the  large  rivers,  future  additional  surveys  will  be  needed.  As  an 
example  of  what  surveys  mean  in  a  new  region,  the  discovery  of  an 
entrance  to  the  Kuskokwim  River  suitable  for  moderate-draft  ves- 
sels opened  up  an  immense  area  suitable  for  grazing  and  also  in  places 
for  general  agriculture.  An  interesting  industry  is  the  raising  of 
herds  of  reindeer. 

Norton  Sound, — Norton  Sound  is  important  for  gold  mining  on 
its  shores  and  as  the  mouth  of  the  Yukon.  In  all  or  Norton  Sound 
additional  surveys  are  needed.  It  is  curious  that  in  this  sound, 
which  according  to  all  available  information  is  of  auite  level  sandy 
or  muddy  bottom,  Besboro  Island,  rises  very  abruptly  to  a  height  of 
1,012  feet.  With  such  an  occurrence  it  is  not  absolutely  certain  that 
no  pinnacle  rocks  exist. 

Port  Clarence. — Port  Clarence  just  south  of  Bering  Strait  has 
canneries  of  some  importance.  While  a  survey  has  been  made,  addi- 
tional surveys  are  needed. 

Bering  Sea  and  Arctic  Ocean.— Except  in  the  vicinity  of  Pribilof 
Islands,  there  are  no  other  existing  surveys  in  Bering  Sea  or  to  the 
north  which  can  be  considered  of  value. 
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OUTLYING  ISLANDS. 
POBTO  BIOO. 

When  Porto  Rico  came  under  the  jurisdiction  of  the  United  States 
as  a  result  of  the  Spanish- American  War,  one  of  the  pressing  needs 
was  an  adequate  survey,  in  spite  of  the  fact  that  it  was  among  the 
first  discovered  and  seUled  of  the  West  Indies.  This  work  was  in- 
trusted to  the  Coast  Survey,  and  the  surveys  were  be^un  without 
delay.  By  1910,- the  survey  was  completed  and  a  sufficient  number 
of  deep-sea  soundings  were  taken  around  the  island. 

There  are,  however,  extending  to  the  eastward  and  westward 
of  the  island  and  along  the  soutn  coast,  extensive  areas  where  the 
bottom  is  of  coral  formation.  There  are  also  reefs  alon^  the  north 
coast,  but  as  they  are  close  to  shore  and  must  be  avoided  by  vessels, 
it  is  only  important  to  know  their  location,  and  no  extensive  surveys 
are  needed  in  their  vicinity.  The  other  areas  mentioned  above  are 
different  in  that  there  is  traffic  between  the  reefs  and  over  areas 
where  the  depth  is  little  greater  than  the  draft  of  the  vessels,  and 
the  existence  of  uncharted  projections  can  cause  wrecks.  Viemies 
Sound  between  Culebra  and  Vieques  Island  east  of  Porto  Rico,  Vir- 
gin Passage,  and  the  approaches  to  the  harbors  of  the  American 
Virgin  Islands  are  in  need  of  wire-drag  work.  The  only  work  of 
this  character  that  has  been  done  was  in  the  vicinity  of  Mayaguez. 
This  work  resulted  in  the  abandonment  of  one  channel  and  the  re- 
buoying  of  another. 

Wire-drag  work  should  be  in  progress  now,  and  it  is  only  delayed 
by  the  lack  of  launches  that  can  do  the  work  in  the  rough  water 
caused  by  the  trade  winds. 

GUAM. 

The  j)resent  chart  of  the  island  of  Guam  is  compiled  from  Spanish 
and  British  charts  and  some  harbor  surveys  by  the  United  States 
Navy.  No  attempt  at  a  comprehensive  survey  has  been  made.  A 
complete  survey  snould  be  made,  not  only  including  the  harbors,  but 
the  surrounding  waters,  carrying  the  survey  out  to  a  depth  that  will 
be  certain  to  include  all  dangers.  In  these  waters  shoals  rise  abruptly 
from  great  depths,  and  the  absence  of  soundings  on  the  charts  does 
not  imply  safety  but  simply  absence  of  surveys. 

HAWAIIAN    ISLANDS. 

There  are  only  two  good  harbors  in  all  the  Hawaiian  Islands  and 
both  of  these  are  on  Oahu  Island.  All  of  the  islands  except  Hawaii 
have  coral  reefs  around  at  least  part  of  them.  In  the  vicinity  of 
Oahu,  Maui,  Kahoolawe,  and  the  south  coast  of  Molokai  the  surveys 
are  fairly  complete.  In  the  vicinity  of  Hawaii,  the  surveys  are  very 
inadequate  except  in  the  only  harbor,  Hilo  Bay.  The  west  coast  of 
Lanai  and  the  vicinity  of  the  two  westernmost  islands,  Kauai  and 
Niihau,  are  practically  unsurveyed.  The  various  channels  between 
the  islands  from  Maui  to  Oahu  are  fairly  well  surveyed.  The  others 
are  practically  without  survey. 
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PANAMA    CANAL    AFPBOACHES. 

The  Atlantic  approach  to  the  Panama  Canal  has  been  surveyed 
since  work  started  on  the  canal  construction.  Limon  Bay  is,  how- 
ever, a  region  where  pinnacle  rocks  occur,  and  one  of  these  was  struck 
by  the  U.  S.  S.  South  Carolina.  All  the  anchorages  should  be 
dragged,  and  the  work  should  be  carried  a  short  distance  outside. 

The  I'acific  approach  to  the  canal  has  had  a  recent  survey  and 
has  been  dragged.    No  further  surveys  are  needed  at  present. 

PHnjPPINS  ISLANDS. 

Active  work  was  commenced  by  the  United  States  Coast  and  Geo- 
detic Survey  in  the  Philippine  Islands  on  January  1,  1901,  and  it 
has  been  prosecuted  continuously  since  that  time. 

On  September  3, 1901,  a  proposed  plan  for  the  division  of  expenses 
between  the  Governments  of  the  United  States  and  the  Philippine 
Islands,  which  had  been  approved  by  the  Secretary  of  the  Treasury 
of  the  United  States,  was  submitted  to  the  United  States  Philippine 
Commission  for  consideration  and  was  later  approved.  On  January 
1, 1902,  the  plan  of  cooperation,  as  submitted,  was  carried  into  effect. 

Since  January  1,  1902,  the  work  has  been  conducted  under  the 
joint  agreement,  which  provides  that  it  shall  be  under  the  general 
supervision  of  the  Supermtendent  of  the  Coast  and  Geodetic  Survey, 
at  Washington,  D.  C,  represented  by  an  oflRcer  of  the  regular  field 
force  of  the  service  designated  as  Director  of  Coast  Surveys,  Philip- 

Sine  Islands,  who  shall,  however,  report  to  the  head  of  the  Insular 
rovernment,  so  far  as  concerns  the  expenditure  of  funds  furnished 
by  that  Government.  It  also  provides  for  a  specified  division  of 
expenses,  which  has  resulted  in  the  payment  of  35  per  cent  of  the 
total  expenses  by  the  Government  of  the  Philippine  Islands. 

The  details  of  the  work  are  arranged  through  a  suboflSce  estab- 
lished at  Manila,  where  all  records  are  received,  computations  are 
made,  charts  and  sailing  directions  are  prepared,  and  information 
is  supplied  to  navigators,  engineers,  and  others. 

Five  steamers  fitted  out  for  making  complete  surveys,  including 
triangulation,  topography,  and  hydrography,  are  employed  in  the 
field  work,  while  in  addition,  working  parties  are  sometimes  estab- 
lished in  quarters  on  shore,  with  launches  and  small  boats  equipped 
for  use  in  making  surveys. 

The  Philippine  Islands  are  composed  of  not  less  than  3,000  islands 
and  islets  covering  an  area  of  approximately  115,000  square  miles, 
about  the  same  as  that  of  the  five  New  England  States  and  the  State 
of  New  York  combined. 

The  total  length  of  the  general  coast  line,  measured  on  small  scale 
charts  (1:400,000)  using  3  mile  spaces  of  dividers  and  omitting 
islands  and  bays  less  than  3  miles  long  is  approximately  10,850  miles, 
or  about  the  same  as  that  for  the  entire  Atlantic  coast  of  the  United 
States,  including  the  islands.  About  75  per  cent  of  this  shore  line 
has  been  completed. 

The  unsurveyed  hydrography  covers  a  large  area  on  account  of 
the  necessity  of  extending  this  work,  in  some  localities,  for  many 
miles  offshore,  and  on  account  of  the  very  extensive  area  of  the 
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Sulu  Sea.  It  is  estimated  that  about  50  per  cent  of  this  class  of 
work  has  been  complete. 

The  triang^lation  has  been  carried  over  the  greater  part  of  the 
coasts  of  the  islands,  there  remaining  a  few  scattered  localities  where 
only  tertiary  triangulation  will  be  necessary,  all  of  the  triangulaticHi 
of  a  secondary  class  required  for  the  coasts  having  been  completed. 
There  is  a  connected  system  over  the  greater  part  of  the  coast  and  the 
adjustment  to  a  uniform  datum  can  proceed  without  interruption. 

It  is  estimated  that  64  per  cent  of  the  entire  work  of  surveying  the 
islands  was  completed  at  the  close  of  the  fiscal  year  1917. 

The  surveys  of  the  coasts  of  the  Philippine  Islands  have  covered 
all  of  the  localities  that  are  at  present  of  any  commercial  importance, 
the  remainder  of  the  work  being  iii  localities  many  of  which  are  dan- 
gerous to  navigators,  but  which,  at  the  present  date,  are  seldom  vis- 
ited by  vessels  engaged  in  trade. 

The  unsurveyed  regions  are  as  follows:  The  northeast  coast  of 
Luzon  from  Polillo  Island  northward  to  Aparri ;  the  region  oflf  the 
north  coast  of  Luzon,  including  the  Babuyan  Islands,  Balintang 
Channel,  the  Batan  Islands,  and  Bashi  Channel;  the  entire  west 
coast  of  the  island  of  Palawan  and  about  one-half  of  the  east  coast 
of  the  same  island ;  the  west  coast  of  Mindanao,  from  Blanca  Point, 
south  to  Zamboanga ;  the  south  coast  of  Mindanao,  from  Pola  Point 
to  Malita,  in  Davao  Gulf;  the  Sulu  Archipelago  and  the  Sulu  Sea 
from  Cuyos,  south  to  the  limits  of  our  possessions  off  the  coast  of 
Borneo. 

NortJtedst  coast  of  Luzon. — ^This  entire  unsurveyed  region,  from 
Polillo  Island  on  the  south  to  Aparri  on  the  north,  is  of  little  com- 
mercial importance,  and  being  ^uite  free  from  dangers  to  navigation, 
tl^e  execution  of  the  work  is  being  delayed  until  more  important  sec- 
tions are  completed. 

Little  reliable  information  relating  to  this  region  is  available,  but 
a  number  of  good  anchorages  have  teen  reported.  Among  these  are 
the  inner  harbor  at  Port  San  Vincente,  Casiguran  Bay,  Dilasac  Bay, 
and  Dingalan  Bay.  The  first  two  mentioned  are  excellent  typhoon 
harbors,  and  as  the  greatest  distance  to  one  or  the  other  could  not 
exceed  100  miles,  there  is  no  reason  why  this  work  can  not  be  executcMi 
with  safety  and  dispatch,  although  it  must  be  done  during  the  season 
of  frequent  typhoons,  it  being  impossible  to  work  at  aijy  other  time 
of  the  year  on  account  of  the  heavy  sea. 

Of  north  coast  of  Luzon, — A  survey  should  be  made  of  the  islands 
and  the  waters  to  the  northward  of  Luzon  as  far  as  Bashi  Channel, 
as,  in  accordance  with  the  numerous  reports,  there  is  considerable 
uncertainty  in  regard  to  the  true  location  of  the  islands,  and  the 
rocks  and  dangers  to  navigation  in  the  locality.  As  it  is  in  the  region 
visited  by  frequent  typhoons,  the  work  should  be  undertaken  during 
the  period  when  typhoons  are  less  frequent. 

West  and  east  coasts  of  Palawan. — The  coast  line  of  the  island  of 
Palawan  is  very  irregular,  indented  with  deep  bays  forming  some  of 
the  finest  harbors  in  the  archipelago.  The  whole  region  about  the 
island  and  extending  southward  to  Balabac  Island,  Banguey  Island 
to  Cagayan  Sulu,  and  off  the  north  coast  of  Borneo,  consists  of  coral 
reefs,  many  small  islets,  and  innumerable  hidden  dangers  to  naviga- 
tion.   To  we  westward  of  Palawan,  reefs  aud  dangers  extend  to  over 
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100  miles  offshore.  The  hydrographic  survey  of  this  region  involves 
an  immense  amount  of  labor.  A  preliminary  survey  for  the  location 
of  channels  through  the  reefs  ana  entrances  to  harbors  will  first  be 
necessary,  after  which  these  localities  must  be  swept  with  the  wire 
drag. 

West  coast  of  MindaTiao. — The  necessity  for  the  survey  of  this  un- 
finished portion  of  Mindanao,  from  Blanca  Point  to  Zamboanga,  a 
stretch  of  about  150  miles,  is  not  urgent,  as  the  region  is  of  no  com- 
mercial importance  and  is  known  to  be  free  from  dangers  to  naviga- 
tion. It  is  the  intention,  however,  to  take  it  up  as  soon  as  there  is  a 
favorable  opportunity  in  order  that  the  circuit  of  the  island  of  Min- 
danao may  be  completed.  The  coast  is  bold  and  rocky,  exposed  to 
both  the  northeast  and  southwest  monsoons,  and  there  are  only  a  few 
months  in  the  year,  before  the  change  in  the  monsoons,  that  are 
favorable  for  work  in  this  region.  April,  May,  and  June  are  prob- 
ably the  most  favorable,  as  during  these  months  the  winds  are  usually 
light  and  at  times  variable. 

SotUh  coast  of  Mindanao. — This  stretch  of  about  160  miles,  from 
Pola  Point  to  Malta  in  Davao  Gulf,  involves  no  great  diflficulties  and 
will  be  taken  up  as  soon  as  the  surveys  in  other  localities  of  greater 
importance  for  the  safety  of  navigation  have  been  completed.  The 
coast,  in  general,  is  bold  and  steep,  with  numerous  outlying  reefs 
which,  however,  do  not  extend  a  great  distance  from  shore. 

Sulu  Archipelago. — This  region,  about  75  miles  wide,  extending  in 
a  southwesterly  direction  from  Zamboanga  on  the  southern  coast  of 
Mindanao,  to  the  coast  of  Borneo,  a  distance  of  about  180  miles,  has 
scattered  over  it  about  300  islands  and  islets  and  numerous  hidden 
dangers  to  navigation.  It  requires  a  survey  of  the  most  careful  and 
intricate  character,  and  much  of  the  locality  must  be  swept  with  the 
wire  drag.  The  formation  is  coral  and  dangerous  to  navigation,  as 
rocks  are  frequently  found  in  localities  where  they  are  least  expected 
to  exist.  The  currents  in  the  region  are  very  strong.  The  physical 
conditions  are  such  that  excellent  control  can  be  obtained  and  little 
traverse  work  will  be  necessary. 

For  many  years  the  pirates  of  this  locality  have  been  a  terrible 
scourge,  and  unless  conditions  change,  military  protection  wiU  be 
necessary  during  the  execution  of  the  surveys. 

Sulu  Sea. — ^This  body  of  water,  averaging  350  miles  in  length  and 
800  miles  in  width,  is  located  between  the  islands  of  Mindoro  on  the 
north,  Panay,  Negros,  and  Mindanao  on  the  east,  Sulu  Archipelago 
on  the  south,  and  Palawan  on  the  west. 

The  northern  end,  as  far  south  as  the  Cuyos  has  been  surveyed  with 
a  fair  degree  of  accuracy,  but  owing  to  tne  coral  formation,  where 
hidden  dangers  frequently  exist,  wire-drag  sweeping  will  be  necessary 
in  selected  passages. 

The  entire  region  to  the  south  of  the  Cuyos  remains  unsurveyed 
except  for  a  reconnoissance  and  approximate  locations  by  naviga- 
tional methods. 

Numerous  rocks  and  reefs  dangerous  to  navigators  are  scattered 
throughout  the  sea,  but  certain  well-defined  passages  have  been  ex- 
amined with  sufficient  accuracy  to  make  navigation  through  them 
reasonably  safe.  The  survey  of  the  entire  region  south  of  the  Cuyos 
will  be  taken  up  as  soon  as  work  in  more  important  localities  has  been 
completed. 
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OCEAN  CURRENTS. 

No  discussion  of  means  designed  to  safeguard  iiavigation  is  com- 
plete without  a  consideration  of  the  subject  of  currents,  since  it  is  to 
their  action,  occurring  unseen  and  unsuspected,  that  so  many  dis- 
asters are  due. 

To  this  subject  the  Survey  has  devoted  a  great  deal  of  attention  in 
recent  years  and  at  present  publishes  current  tables  for  a  number  of 
localities,  giving  information  of  great  value  to  the  navigator.  It 
hopes,  however,  to  prosecute  its  studies  still  more  vigorously  in  the 
future,  so  that  the  scope  of  the  information  so  furnished  can  be 
materially  expanded. 

While  it  would  be  an  interesting  inquiry  to  determine,  if  possible, 
the  mooted  question  of  whether  currents  have  their  origin  in  prevail- 
ing winds,  the  difference  in  salinity  and  therefore  difference  in 
density  of  the  ocean  waters,  or  rainfall  and  evaporation,  such  is  not 
the  business  of  the  Bureau. 

Our  duty  is  confined  to  the  more  practical  subject  of  determining 
where  and  under  what  conditions  currents  exist  and  their  strength 
and  direction,  and  these  are  not  so  much  the  result  of  scientific  re- 
search as  of  direct  practical  observations  of  the  actual  currents 
themselves. 

From  the  practical  standpoint  of  the  navigator,  currents  may  be 
divided  into  three  classes. 

1.  Tidal  currents:  Since  these  are  the  result  of  known  forces,  act- 
ing under  known  conditions,  their  prediction  offers  no  difficulty. 

It  is  well  known  that  the  principal  tide-producing  force  is  the 
combined  attraction  of  the  sun  ana  moon.  Since  the  relation  of 
these  two  heavenly  bodies  to  each  other  is  constantly  changing, 
passing  through  a  complete  cycle  once  every  lunar  month,  their 
combined  attraction,  and  consequently  -  the  tides  themselves,  pass 
through  similar  monthly  cycles.  In  order,  therefore,  to  secure  aata 
on  which  to  base  predictions  of  the  tidal  currents  at  any  given 
point,  it  is  only  necessary  to  take  continuous  measurements  of  the 
velocities  and  directions  of  the  currents  actually  existing  and  to  note 
the  times  of  slack  water  as  the  current  turns  from  AckkI  to  ebb  or 
from  ebb  to  flood. 

From  the  data  thus  obtained  for  any  one  lunar  month,  the  cur- 
rents which  will  occur  during  any  other  month  can  be  predicted,  with 
the  understanding  of  course,  that  there  may  be  temporary  fluctua- 
tions due  to  storms,  freshets,  etc.  In  fact,  fairly  accurate  predic- 
tions can  be  made  from  observations  taken  during  a  period  of  con- 
siderably less  than  a  month's  duration. 

2.  Currents  of  the  type  exemplified  by  the  Gulf  Stream,  where 
the  occurrence  is  continuous,  the  flow  always  in  one  direction,  and 
the  velocity  at  any  point  fairly  constant  except  when  temporarily 
modified  by  weather  conditions. 

The  study  of  such  a  current  must  include  the  determination  of 
its  velocity  at  different  points  under  normal  conditions,  and  also 
the  determination  of  the  amount  by  which  that  velocity  is  affected 
by  different  weather  conditions.  For  this  purpose,  the  method  used 
may  be  that  already  described,  but  it  is  obvious  that  the  observations 
must  extend  over  a  longer  period  in  order  to  include  the  effect  of 
varying  weather  conditions. 
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3.  Currents  which  may  be  described  as  accidental  in  character. 
These  occur  apparently  as  a  result  of  certain  transitory  localized 
causes,  and  in  consequence,  are  shifting  and  variable. 

The  dangerous  currents  of  the  Pacific  coast  of  continental  United 
States  are  of  this  character.  These  may  be  flowing  north  one  week 
and  south  the  next,  or  the}[  may  die  out  entirely;  out  as  they  have 
been  known  to  attain  velocities  of  from  2  to  3  miles  per  hour,  it  is 
of  the  utmost  importance  that  they  be  caref  uUv  studied  and  a  method 
found  for  informing  navigators  when  they  will  be  encoimtered. 

Obviously,  this  is  a  different  problem  and  one  that  will  reauire 
a  long  period  of  observations  to  solve.  Such  studies  as  have  been 
made,  however,  have  indicated  a  practical  way  of  solving  it,  pro- 
vided the  necessary  observations  can  be  obtained. 

Thus,  it  appears  that  the  chief  essential  necessary  for  furnishing 
navigators  with  information  regarding  the  currents  is  a  series  ot 
actual  measurements  of  the  currents  themselves,  extending  over 
periods  of  varying  length,  depending  on  the  character  of  the  currents. 

In  the  inland  waters  where  shelter  is  afforded  and  where  the  cur- 
rents are  tidal,  necessitating  observations  over  short  periods  only, 
it  is  practicable  to  use  small  launches,  so  that  the  necessary  results 
can  be  obtained  at  a  moderate  cost.  But  in  the  open  unprotected 
waters  of  the  outside  coasts,  where  observations  must  be  taken  con- 
tinuously over  long  periods  and  where  it  is  particularly  important 
to  obtain  such  observations  during  pjeriods  of  stormy  weather,  % 
staunch  seaworthy  vessel  must  be  provided. 

To  build  or  charter  a  vessel  solely  for  this  purpose  would  make 
the  cost  very  great,  and  it  is  for  this  reason  that  in  the  past  we  have 
had  to  be  content  with  the  meager  current  information  that  was 
obtained  during  the  course  of  the  various  hydrographic  surveys. 

However,  this  matter  has  been  given  serious  consideration,  and 
some  years  ago  a  plan  was  evolved  through  which  it  was  hoped  to 
remedy  this  defect,  which  plan  has,  however,  through  lack  of  suffi- 
cient legislation,  been  thus  far  unexecuted. 

Brieny,  the  plan  contemplated  was  this:  The  Bureau  of  Light- 
houses maintains  along  our  coasts  anchored  lightships  that  serve  as 
aids  to  navigation.  These  ships  are  for  the  most  part  at  points  on 
the  tracks  or  vessels  where  it  is  desirable  to  have  information  regard- 
ing the  currents.  As  these  ships  are  anchored  (and  therefore  con- 
fined to  a  limited  area),  the  plan  was  to  have  continuous  current  and 
meteorological  observations  made  from  these  ships  throughout  the 
year.  From  the  data  thus  obtained  it  should  be  possible  to  derive 
general  laws  on  which  reliable  predictions  can  be  made  as  to  the 
direction  and  strength  of  currents  under  all  conditions.  With  the 
aid  of  these  general  laws  predictions  could  be  made  for  the  occupied 
stations,  and  actual  observations  made  at  points  between  the  light- 
ships would  then  enable  us  to  secure  data  on  which  to  base  predictions 
for  all  our  coasts. 

However,  this  matter  will  be  discussed  further  under  the  head  of 
"  Needs  of  the  field  service  "  in  Chapter  II. 

GEODETIC  WORK. 

Every  civilized  nation  recognizes  the  need  for  having  geodetic 
surveys  that  are  used  to  control  the  detailed  mapping  and  surveying 
and  its  engineering  work. 
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The  geodetic  work  that  is  of  the  greatest  economic  and  commercial 
value  is  primarily  triangulation  and  precise  leveling.  In  order  that 
these  mav  be  better  understood,  there  will  be  given  a  brief  erolana- 
tion  of  the  problems  that  confront  a  surveyor  when  he  is  maKing  a 
map  oyer  an  extended  portion  of  the  earth's  surface. 

As  is  well  known  the  earth's  surface  is  spherical  and  not  plane. 
In  the  surve^^g  with  which  most  of  us  are  familiar,  the  area  over 
which  operations  are  carried  is  so  limited  that  it  may  be  considered 
as  lying  in  a  plane.  This  condition  may  be  assumed  for  areas  of 
even  several  hundred  square  miles.  When  such  an  area  is  surveyed, 
for  purely  local  purposes,  an  initial  point  may  be  assumed  for  the 
operations.  Then,  by  measuring  distances  with  a  tape  or  chain  and 
getting  angles  with  a  small  engineer's  transit,  control  points  are  estab- 
fished  into  which  are  tied  the  various  lines  and  points  of  which  the 
survev  is  composed.  Such  a  survey  might  be  that  of  a  park  where 
the  object  to  be  accomplished  is  to  show  on  a  map  the  boundary  of 
the  area  covered  by  the  park,  the  roads,  streams,  hills,  woods,  build- 
ings of  various  kinds,  and  any  other  natural  or  artificial  features 
whose  positions  relative  to  the  boundary  lines  are  needed. 

The  average  farm  survey  is  similar.  Here  we  would  have  some 
starting  point,  such  as  a  tree  or  a  rock  or  a  concrete  monument,  and 
from  this  point  a  traverse  by  compass  and  chain,  or  by  some  other 
plane  surveying  method,  is  extended  around  the  whole  farm.  Follow- 
ing this,  various  topographic  features  on  the  farm  would  be  tied 
in  to  the  boundary  lines  oy  distances  and  angles  measured  on  the 
ground. 

In  such  areas  as  we  have  been  considering  there  has  been  no  neces- 
sity to  treat  the  earth's  surface  as  being  curved,  but  suppose  it  is  de- 
sired to  cover  an  area  as  large  as  that  of  a  State,  say  100,000  square 
miles  in  area.  Such  an  area  would  have  such  a  large  curvature,  since 
it  is  a  large  section  of  the  surface  of  the  sphere  representing  the 
earth's  figure,  that  special  methods  must  be  employed  to  avoia  dis- 
tortions and  to  make  it  possible  for  the  surveyor  property  to  deter- 
mine directions  and  distances  between  various  points  within  the  area 
considered. 

When  we  take  into  consideration  the  shape  and  size  of  the  earth, 
and  of  course  its  curvature,  in  making  a  survey,  such  a  survey  is 
called  a  geodetic  one.  All  of  the  surveying  operations  by  the  Fed- 
eral Government,  with  few  exceptions,  are  geodetic  in  the  sense  that 
the  curvature  of  the  earth  is  taken  into  consideration.  This  applies 
especially  to  the  work  of  the  Coast  and  Geodetic  Survey,  the  topo- 
graphic mapping  by  the  Geological  Survey,  and  much  oi  the  work 
of  the  General  Land  Office. 

In  order  to  make  surveys  over  large  areas  and  to  have  the  results 
harmonious,  it  is  absolutely  necessary  that  some  method  be  employed 
to  locate  very  accurately  some  points  that  can  be  used  to  control  the 

Sosition  of  the  surveys.  Such  a  method  is  that  of  triangulation. 
'his  may  be  described  briefly  as  a  series  of  points  located  on  the  most 
prominent  mountain  peaks  and  hills,  or  in  the  case  of  a  flat  country, 
points  on  which  towers  are  erected  in  order  to  raise  the  instruments 
with  which  observations  are  made  above  woods,  houses,  and  other  ob- 
structions. Two  of  these  points  are  selected  as  the  ends  of  a  base  line, 
and  the  distance  between  them  is  measured  very  accurately  with  a 
metal  tapeline. 
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Each  of  the  points  is  permanently  marked  by  a  tablet  set  in  a  con- 
crete block  or  in  solid  rock.  Over  each  one  of  these  points  is  erected 
a  stand  if  on  a  mountain  peak,  or  a  tower  if  on  a  wooded  hill  or  in  a 
flat  country.  These  stands  and  towers  are  accurately  centered  over 
the  tablet  in  the  concrete  or  stone  monument.  The  next  step  in  the 
process  of  carrying  on  triangulation  is  to  observe  with  a  theodolite, 
which  is  a  very  high  grade  engineer's  transit,  angles  at  each  of  these 
points  between  each  two  of  the  points  that  are  near  it.  In  this  way  a 
series  of  triangles  is  formed. 

It  is  a  well-known  mathematical  principle  that  if  any  three  ele- 
ments of  a  triangle  are  known  (the  elements  being  the  three  sides 
and  the  three  angles),  one  of  which  is  a  side,  the  other  elements 
can  be  computed.  In  the  present  illustration,  we  would  have  one 
side  known  in  what  may  be  called  the  first  triangle.  This  is  the 
side  which  is  measured  directly  with  the  metal  tape.  We  also  have 
the  three  angles  of  the  first  triangle.  With  these  angles  and  the 
one  side  which  was  measured  directly  we  can  compute  the  other  two 
sides  of  the  first  triangle.  The  next  step  would  be  to  compute  the 
lengths  of  the  sides  of  the  contiguous  triangles  using  the  two  com- 
puted sides  of  the  first  triangle  as  bases.  As  the  triangles  are  in  a 
connected  system,  there  will  be  many  lines  which  are  common  to 
two  triangles  and  we  can,  therefore^  use  the  computed  sides  of  some 
of  the  triangles  as  bases  from  which  to  compute  the  sides  of  the 
other  triangles  and  so  on  throughout  the  scheme. 

Before  the  triangulation  can  be  utilized  to  the  best  advanta^, 
some  system  of  coordinates  must  be  adopted  in  order  that  a  point 
of  the  triangulation  may  be  given  a  position  that  will  harmonize 
with  the  position  of  the  other  triangulation  points  or  stations.  The 
origin  of  coordinates  adopted  bjr  the  Unitea  States  and  by  nearly 
all  other  countries  is  the  intersection  of  the  meridian  (the  true  north 
and  south  line)  which  passes  through  the  observatory  at  Greenwich, 
England,  and  the  earth's  equator  This  intersection  of  the  meridian 
and  the  equator  has  a  zero  latitude  and  zero  longitude.  All  points 
in  the  United  States,  which  are  referred  to  these  two  lines,  will  have 
north  latitude  and  west  longitude. 

It  is  a  comparatively  simple  matter  to  find  the  coordinates  of  a 
point  with  relation  to  these  two  lines  by  making  observations  on  the 
stars  by  which  are  determined  the  latitude  or  distance  above  the 
e<][uator  and  the  longitude  or  distance  west  of  the  meridian  of  Green- 
wich. The  determination  of  the  latitude  and  longitude  of  such  a 
point  can  be  made  with  almost  any  degree  of  accuracy  that  is  re- 
quired. Such  a  point  can  be  used  as  the  initial  point  for  the  triangu- 
lation of  the  whole  country.  A  point  like  this  would  be  included 
in  the  triangulation  scheme  mentioned  above.  At  such  a  point  there 
would  also  be  observed  the  true  direction  of  the  line  joining  one  of 
the  other  pointe  that  are  near  by. 

With  the  latitude  and  longitude  of  the  initial  point,  the  true  bear- 
ing of  one  of  the  lines  radiating  from  this  point,  and  the  distances 
and  angles  of  the  various  triangles,  one  is  m  a  position  to  be  able 
to  compute  the  latitude  and  longitude  of  each  of  the  other  points 
in  the  scheme  of  triangulation  and  the  true  bearing  of  each  of  Uie 
lines. 
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One  can  readily  see  that,  in  the  area  of  100,000  square  miles  of 
which  we  spoke  above,  many  surveyors  could  begin  operations  if  the 
whole  area  were  covered  by  a  triangulation  and  the  longitude  and 
latitude  of  many  points  had  been  determined.  The  position  of  the 
map  made  by  each  of  the  surveyors  with  relation  to  the  system  of 
coordinates  could  be  accurately  determined  and  when  all  of  the  maps 
were  joined  to  make  a  single  map  of  the  whole  area  there  would 
not  be  any  distortion  in  it,  nor  would  there  be  overlaps,  gaps,  or  offsets 
where  any  two  maps  of  small  areas  were  brought  together.  We 
should  find  that  the  longitude  and  latitude  of  a  topographic  feature 
shown  by  one  surveyor  would  correspond  to  the  longitude  and  lati- 
tude of  that  feature  as  shown  by  the  other  surveyor. 

The  area  of  the  United  States  is  approximately  three  million 
square  miles  and  the  extent  of  its  coast  line  is  many  thousands  of 
miles.  It  was  soon  found  in  making  the  charts  along  the  coasts 
in  the  early  part  of  the  last  century  that  when  two  systems  of 
triangulation  were  joined  there  was  developed  a  discrepancy  that 
was  troublesome  to  the  chart  makers.  For  instance,  the  triangulation 
stations  that  had  been  established  along  the  coasts  of  the  New 
England  States  and  the  maps  based  upon  them  were  harmonious 
among  themselves,  but  they  did  not  agree  exactly  in  latitude  and 
longitude  with  the  triangulation  made  alon^  the  coast  of  New  York 
and  New  Jersey.  In  other  words,  the  longitude  and  latitude  given 
for  the  stations  where  the  two  systems  joined,  were  not  exactly  the 
same  as  computed  through  the  two  separate  schemes  of  triangulation. 

It  was  early  discovered  that  the  reason  for  this  discrepancy  was 
due  not  to  errors  in  the  observations  in  the  astronomic  stations,  which 
were  used  as  the  initial  points  of  the  triangulation,  but  it  was  that 
the  unevenness  in  the  surface  of  the  continent  caused  the  plumb  line, 
to  which  all  astronomic  observations  must  be  referred,  to  deflect 
toward  the  mountains  or  high  ground  and  awav  from  the  valleys 
or  low  ground.  As  a  concrete  example  of  this  deflection,  we  may  cite 
the  case  of  the  triangulation  in  Porto  Rico. 

Before  the  Spanish  War  an  astronomic  station  had  been  established 
at  San  Juan  on  the  north  coast  of  the  island,  and  another  astronomic 
station  near  Ponce  on  the  south  coast.  Shortly  after  the  war  a 
triangulation  was  extended  across  the  island  between  these  two 
places,  and  it  was  found  that  the  distance  across  Porto  Rico  as  given 
on  the  map  constructed  upon  the  two  astronomic  stations  was  about 
1  mile  greater  than  the  actual  width  of  the  island.  The  true  distance 
was  given  by  the  triangulation. 

It  was  at  once  concluded  that  the  reason  for  this  discrepancy  was 
the  presence  of  the  mass  of  the  mountains  on  the  island,  which  at- 
tracted the  plumb  line  at  both  Ponce  and  San  Juan,  and  the  presence 
of  deep  water  in  the  Atlantic  Ocean  and  the  Caribbean  Sea  T^ich,  on 
account  of  the  deficiency  of  density,  as  compared  with  the  base  of 
the  island,  repelled  the  plumb  line  away  from  the  water  and  toward 
the  island.  The  cumulative  effect  was  that  the  plumb  lines,  instead 
of  pointing  in  what  might  be  called  the  normal  positions  at  the  two 
stations,  were  drawn  toward  each  other,  and  thus  during  the  ob- 
servations on  the  stars,  a  greater  angle  in  the  heavens  was  subtended 
bv  the  two  plumb  lines  than  there  would  have  been  had  there  been  no 
abnormal  conditions  present  near  the  astronomic  stations. 
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In  the  United  States  there  have  been  observed  a  number  of  cases 
where  the  so-called  deflection  of  the  vertical  was  large.  Had  the  sta- 
tions at  which  these  deflections  were  found  been  used  as  the  starting 
points  for  triangulation,  then  large  discrepancies  would  have  been 
round  when  the  various  separate  schemes  of  triangulation  were 
joined.  As  a  matter  of  fact,  there  were  discrepancies  found  when 
each  two  separate  schemes  of  triangulation  oi  the  country  were 
connected. 

In  order  to  eliminate  the  effect  of  the  deflection  of  the  vertical, 
strong  schemes  of  primary  triangulation  were  extended  along  the 
Atlantic  coast  from  the  eastern  part  of  Maine  to  Pamlico  Sound, 
N.  C.  A  branch  from  this  triangulation  was  also  extended  along 
the  eastern  slope  of  the  Appalachians  to  Mobile,  Ala.  When  this 
arc  was  completed,  it  was  possible  to  strengthen  and  connect  the 
separate  sections  of  triangulation  that  had  been  made  along  the 
Atlantic  and  Gulf  coasts  lor  the  purpose  of  controlling  the  topo- 
graphic and  hydrographic  surveys  that  were  made  to  furnish  sailing 
charts  of  our  coasts. 

It  was  later  found  necessary  to  connect  the  Atlantic  and  the  Pacific 
coasts  with  a  strong  arc  of  primaiT' triangulation,  which  was  run 
along  the  thirty-ninth  parallel  of  latitude.  When  this  triangula- 
tion was  done,  it  was  possible  to  coordinate  the  surveys  that  had 
been  made  for  charting  purposes  along  the  Pacific  coast  with  those 
along  the  Atlantic  and  Gulf  coasts.  A  strong;  arc  of  primary  trian- 
gulation has  also  been  extended  along  the  entire  Pacinc  coast  of  the 
country,  in  order  to  coordinate  and  strengthen  the  separate  schemes 
of  tertiary  triangulation  that  had  been  done  for  the  control  of  the 
hydrographic  and  topographic  surveys.  These  surveys  had  been 
made  to  furnish  data  for  sailing  charts  of  the  Pacific.  This  work 
was  similar  to  that  done  on  the  Atlantic  and  Gul{  coasts,  mentioned 
above. 

In  order  that  the  triangulation  stations  of  a  country  may  be 
located  most  nearly  in  the  ideal  places  on  the  earth's  surface,  a 
nimiber  of  astronomical  stations  must  be  connected  with  the  triangu- 
lation scheme  and  an  average  position  assumed  which  will  be  most 
nearly  freed  from  the  effect  of  the  deflection  of  the  vertical  at  the 
separate  astronomical  stations.  This  was  done  in  the  United  States 
with  the  re^t  that  our  whole  system  of  maps  is  in  nearly  the  ideal 
position. 

The  advantage  of  having  a  primary  triangulation  covering  the 
whole  country  is  very  great,  for  it  enables  engineers  and  surveyors 
to  coordinate  all  of  the  public  and  private  surveys  throu^out  the 
country.  It  is  also  important  that  a  whole  continent  be  covered  by  a 
continuous  network  of  primary  triangulation  all  based  upon  the  same 
initial  point  in  order  to  avoia  the  errors  due  to  the  deflection  of  the 
plumb  line  at  the  various  stations. 

The  situation  in  North  America  is  unique,  for  the  United  States, 
Canada,  and  Mexico  have  decided  to  extend  their  primary  triangu- 
lation in  such  a  way  as  to  have  it  continuous  over  the  whole  continent. 
This  makes  it  possible  to  obtain  accurate  distances  and  directions 
between  points  of  one  country  and  those  of  another.  It  also  insures 
harmony  in  the  maps  on  the  international  boundaries  where  ordina- 
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rily  there  is  much  confusion  resulting  in  misunderstandings  and 
trouble  along  the  borders. 

One  might  think,  when  the  primary  trian^lation  had  been  done 
that  controls  the  positions  along  the  Atlantic  and  Gulf  coasts  and 
along  the  Pacific  coast  and  the  primary  triangulation  had  been  ex- 
tended across  the  country  to  join  the  eastern  and  western  coasts  of 
the  United  States,  that  the  geodetic  work  of  the  Coast  and  Geodetic 
Survey  would  be  complete,  as  far  as  the  needs  of  this  Bureau  are 
concerned.  This  is  largely  true,  but  after  having  met  the  demands  of 
the  Bureau  for  controUing  the  sailing  charts  along  the  coasts,  it  is 
found  that  there  is  hardly  an  area  of  any  size  in  the  whole  United 
States,  in  the  interior  of  the  country,  that  is  not  dependent  on  geo- 
detic control  for  maps  and  surveys.  For  a  number  of  years  this 
Bureau  has  been  extending  other  arcs  of  primary  triangulation  in 
the  interior  of  the  countrv,  and  its  present  plan,  which  may,  of 
course,  be  greatly  modified  in  the  future,  is  to  extend  rapidly  the 
trian^ation  in  order  that  there  may  be  no  place  more  than  about 
100  miles  from  a  primary  triangulation  station.  There  will  be  many 
parts  of  the  country  where  the  distances  to  primary  triangulation 
stations  will  be  much  less  than  this. 

The  Survey  must  also  extend  arcs  of  primary  triangulation 
throughout  the  area  of  Alaska,  including  that  portion  of  Alaska 
which  extends  between  Dixon  Entrance  and  the  head  of  Lynn  Canal, 
in  the  vicinity  of  Skagway.  The  Geodetic  Survey  of  Canada  plans 
to  extend  a  primary  triangulation  from  the  vicinity  of  the  Straits 
of  Fuca  to  Dixon  Entrance  and  from  the  head  of  Lynn  Canal  to  the 
intersection  of  the  Yukon  River  and  the  one  hundred  and  forty-first 
meridian  of  longitude.  This  meridian  is  the  boundary  between 
Alaska  and  Canada.  The  Geodetic  Survey  of  Canada  ana  the  Coast 
and  Geodetic  Survey  of  the  United  States  would  thus  cooperate  in 
connecting  Alaska  and  western  Canada  by  triangulation  with  the 
primary  triangulation  of  the  United  States  and  eastern  Canada.  A 
small  amount  of  this  Alaska  triangulation  has  already  been  done, 
and  it  is  hoped  to  extend  it  rapidly  in  the  near  future. 

For  the  actual  progress  of  the  primary  triangulation  to  date,  see 
figure  63."    For  precise  levels  needed  in  Alaska,  see  figure  28.« 

In  addition  to  the  triangulation  done  by  the  Coast  and  Geodetic 
Survey  for  the  control  of  maps,  surveys,  and  engineering  work  of 
various  kinds,  it  is  engaged  in  extending  a  network  of  precise  leveling 
throughout  the  country  in  order  to  furnish  to  engineers  and  others 
accurate  elevations  on  which  to  base  Iheir  operations.  It  can  readily 
be  seen  that  it  is  as  important,  in  many  cases,  to  know  the  elevation 
of  a  point  on  the  ground  or  of  some  object  above  a  certain  plane  as 
it  is  to  know  the  horizontal  position  of  the  point  or  object. 

It  is  especially  desirable  to  know  the  contour  of  the  ground  in  laying 
out  drainage  and  irrigation  projects,  in  extending  railroad  lines,  and 
in  many  ouier  industrial  ana  commercial  enterprises. 

While  everyone  will  agree  that  it  is  necessary  to  know  the  eleva- 
tions of  the  ground  in  many  of  our  daily  occupations,  it  has  not 
always  been  recognized  as  essential  to  have  elevations  at  each  place 
refeired  to  the  same  surface  or  datum.  For  instance,  two  cities  not 
very  far  distant  from  each  other  will  have  different  datums  on  whidi 
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their  elevations  are  based.  One  may  be  the  surface  of  a  lake  near  it, 
the  other  an  arbitrarily  assumed  elevation  for  a  bench  mark.  In 
some  cases — in  fact,  most  cases  now — ^mean  sea  level  is  used  as  the 
datum  for  elevations.  This  datum  has  been  universally  adopted  by 
the  Coast  and  Geodetic  Survey  in  all  of  its  land  operations  and  also 
by  the  United  States  Greological  Survey  in  all  of  its  topographic 
work.  It  will  no  doubt  be  adopted  in  the  very  near  future  by  all 
cities,  States,  and  countries,  and  by  private  corporations  and  in- 
dividuals. 

Mean  sea  level  is  the  only  datum  that  is  a  universal  one;  that  isk 
it  is  the  only  datimi  that  may  be  used  for  many  detached  pieces  oi 
leveling  at  different  parts  of  our  coasts.  For  instance,  mean  sea  level 
may  be  determined  at  New  York  City  by  tidal  observations,  and 
elevations  may  be  extended  from  that  point.  Likewise,  mean  sea 
level  may  be  ootained  at  Norfolk  and  levels  started  from  there ;  also 
at  Galveston  and  on  the  Pacific  coast,  at  places  like  San  Diego,  San 
Francisco,  etc.  There  is  no  limit  to  the  places  along  the  coast  at 
which  mean  sea  level  may  be  determined  and  be  considered  as  having 
zero  elevations  for  any  line  of  levels  starting  inland  from  them. 
When  leveling  has  been  started  at  a  number  of  places  along  the  coast 
and  lines  extended  inland  from  them,  it  is  reasonably  certain  that 
when  these  lines  join  in  the  interior  of  the  country  the  elevations 
of  a  common  point,  as  given  by  the  several  lines,  will  agree  almost 
exactly.  Of  course  such  elevations  determined  will  be  subject  to  the 
unavoidable  small  errors  incident  to  the  precise  leveling. 

To  show  the  great  need  for  primary  triangulation  and  precise 
leveling  for  industrial  and  economic  purposes,  there  are  quoted  below 
portions  of  letters,  pamphlets,  and  boohs  that  have  been  received  at 
this  office  from  various  sources. 

A  letter  from  the  Director  of  the  United  States  Geological  Survey, 
addressed  to  the  Superintendent  of  the  Coast  and  Geodetic  Survey, 
states: 

I  am  pleased  to  see  that  the  approved  estimates  for  the  fiscal  year  1913  in- 
clude an  increase  for  the  work  of  your  Bureau  In  determining  geographic  posi- 
tions and  more  especially  because  they  provide  for  the  extension  of  a  triangula- 
tion in  Alaska  from  the  international  boundary  to  Bering  Sea.  I  need  hardly 
tell  you  how  yaluable  the  results  obtained  by  the  Ck)ast  and  Geodetic  Survey 
In  the  States  are  to  this  service.    •    •    • 

The  special  purpose  of  this  letter  is  to  direct  your  attention  to  the  urgent 
need  of  a  general  system  of  triangulation  in  Alaska  and  especially  In  the  Yukon 
Valley.  The  accurate  location  of  areas  under  survey  in  this  northern  region 
will  only  be  possible  on  the  basis  of  a  triangulation.  If  this  Is  understood  now 
it  wlU  settle  the  problem  of  location  for  all  time  to  come.  If  the  triangulation 
Is  not  made,  endless  work  and  much  expense  will  be  Involved  In  the  adjustment 
of  future  surveys  and  maps. 

As  the  Geological  Survey  is  engaged  in  the  preparation  of  base  maps  necessary 
to  the  study  of  the  mineral  resources  of  Alaska,  It  Is  vitally  interested  in  having 
the  triangulation  extended  over  the  more  important  parts  of  the  Territory  as 
soon  as  possible.  Such  a  triangulation  would  also  be  the  first  step  towards  the 
setting  in  each  mining  district  of  one  or  more  monuments  whose  positions  have 
been  exactly  determined.  This  would  give  an  accurately  located  tie  point  for 
every  mineral  survey,  and  by  absolutely  fixing  the  position  of  each  survey, 
would  avoid  endless  disputes  in  the  future.  In  my  opinion  great  economics 
will  be  made  in  the  future  by  starting  this  work  at  once.  I  therefore  urge  you 
to  undertake  it  as  soon  as  means  permit 

A  report  was  received  at  this  oflfice  giving  the  results  of  a  triangula- 
tion made  by  a  private  mining  company  in  Alaska  in  which  a  state- 
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ment  was  made  that  it  was  found  necessary  for  a  triangulation  to 
be  extended  over  a  certain  mining  district  in  order  that  the  initial 
mineral  monmnents  which  had  been  in  general  use  should  have  their 
relative  positions  determined.  It  was  stated  that  before  the  triangu- 
lation had  been  made,  there  was  great  confusion  in  regard  to  the 
location  of  certain  mineral  claims.  When  a  claim  had  been  located 
from  several  mineral  monuments,  no  two  locations  agreed.  When, 
however,  the  triangulation  had  been  carried  over  the  area  and  the 
relative  positions  of  the  initial  mineral  monuments  had  beeo  de- 
termined, the  locations  of  a  claim  from  several  monuments  would 
agree,  and  there  were  no  confusion  and  liti^tion  as  a  result. 

Several  of  the  larger  cities  of  the  United  States,  notably  New 
York,  Cincinnati,  and  Los  Angeles,  have  found  that  it  was  neces- 
sary to  extend  a  primary  triangulation  over  their  areas  in  order 
that  control  points  mi^ht  be  furnished  for  the  various  surveying, 
engineering  and  mapping  work  done  within  them.  It  is  evident 
that  where  such  work  is  done  by  a  city  the  results  should  be  possible 
of  coordination  with  maps  made  by  the  Federal  Government  and 
by  the  States  near  them.  The  only  way  in  which  this  is  possible 
is  for  the  triangulation  to  be  extended  to  the  vicinity  of  each  of 
the  large  cities  of  the  country. 

It  might  be  argued  that  each  State  should  extend  its  own  triangu- 
lation within  its  borders,  but  when  we  consider  that  this  would  prac- 
tically mean  the  organization  of  48  geodetic  surveys  in  the  country, 
it  is  realized  that  it  would  be  more  efficient  and  cost  the  people  less 
in  the  end  if  a  Federal  organization  should  execute  practically  all 
of  the  primary  triangulation  that  is  needed  hj  the  States  and  aties. 
This  also  applies  to  a  great  extent  to  the  precise  leveling,  and  this  is 
largely  because,  to  add  to  the  primary  triangulation  and  precise 
leveling  schemes,  lines  would  have  to  be  added  which  would  lie  in 
several  States,  in  many  cases.  When  the  network  of  arcs  of  primary 
triangulation  and  lines  of  precise  leveling  have  been  extended  by  the 
Coast  and  Geodetic  Survey  to  a  far  greater  extent  than  is  now  the 
case,  then  it  may  be  best  for  the  States  to  supplement  what  has  al- 
ready been  done.  This  is  a  matter,  however,  tnat  will  adjust  itself 
as  the  work  develops. 

The  value  of  primary  triangulation  in  controlling  local  surveys  is 
illustrated  by  the  experience  of  the  Clinchfield  CoslI  &  Coke  Co., 
whose  property  lies  in  the  States  of  Tennessee  and  West  Virginia. 
Extensive  plane  surveying  had  been  carried  on  by  this  company,  but 
it  was  found  that  the  results  were  not  satisfactory.  It  was  then 
decided  that  there  should  be  extended  over  the  area  ccmtrolled  by 
this  company,  a  primary  triangulation  to  furnish  the  framework  on 
which  detailed  topographic  and  other  surveys  might  be  based.  The 
results  met  fully  the  expectations  of  the  engineers  who  planned  to 
have  the  area  controlled  m  this  way. 

The  State  of  Massachusetts  is  now  using  the  triangulation  that  was 
executed  within  its  area  by  the  Coast  and  Geodetic  Survey  and  by 
the  State  itself  in^  controlling  the  surveys  of  many  of  its  farms. 
Each  farm  survey  is,  if  possible^  tied  into  a  triangulation  station  in 
order  that  the  geographic  position  of  at  least  one  of  the  boundary 
corners  of  the  farm  may  be  determined.  When  a  survey  of  that 
character  is  tied  into  the  triangulation,  it  will  be  possible  to  recover 
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the  boundary  corners  of  the  farm  at  any  future  time,  even  though  all 
marks  defining  the  boundary  on  the  ground  may  be  destroyed. 

It  is  no  doubt  true  that,  m  the  future,  other  States  will  adopt  the 
plan  of  having  farm  surveys  and  other  private  land  surveys  con- 
nected with  the  triangulation  system  of  the  country. 

Triangulation  was  used  by  the  States  of  Maryland  and  Delaware 
when  laying  out  their  oyster  beds  in  the  Chesapeake  Bay  and  the 
Delaware  Bay,  in  recent  years.  In  the  report  of  the  Maryland  Oyster 
Survey  is  the  following  statement: 

There  is  one  point  in  the  methods  not  adequately  explained  elsewhere  in  the 
publication  of  the  Maryland  Oyster  Survey  which,  it  is  believed,  should  be 
emphasized.  That  point  relates  to  the  advantages  of  the  use  of  geographic 
coordinates  in  technlcaUy  and  legally  defining  boundaries  of  natural  oyster  bars 
and  leased  oyster  bottoms.  This  method  of  defining  property  lines  under  water 
was  also  used  in  the  survey  of  the  leased  oyster  bottoms  of  Delaware. 

The  difllcultles  of  accurately  locating  and  permanently  defining  the  bounda- 
ries of  a  farmer's  plantation  on  land,  even  with  the  aid  of  monuments,  pubUc 
roads,  streams  of  water,  and  other  points  of  reference,  are  often  great,  judging 
from  the  disputes  arising  from  this  source.  But  be  that  as  it  may,  there  can  be 
no  doubt  as  to  the  difilculties  of  accurately  locating  and  permanently  defining 
the  boundaries  of  an  oysterman*s  plantation  situated  under  the  water  and  at  a 
distance  offshore  from  1  to  6  miles. 

There  is  only  one  point  on  the  earth*s  surface  at  the  Intersection  of  any  one 
paraUel  of  latitude  and  any  one  meridian  of  longitude.  Therefore  there  can  be 
no  dispute  as  to  the  meaning  of  such  a  geographic  definition  of  the  location  of  a 
point  even  though  all  of  the  original  triangulation  station  marks  used  in  its 
determination,  together  with  the  chart  on  which  the  position  was  originally 
plotted,  have  been  totally  destroyed. 

In  the  case  of  the  destruction  of  an  original  triangulation  station  mark  or  any 
other  point  defined  by  geographic  positions,  a  competent  geodetic  engineer  can 
reestablish  its  exact  location  by  means  of  a  new -system  of  triangulation  con- 
nected with  other  distant  triangulation  station  marks  which  have  not  been 
destroyed.  In  the  case  of  the  destruction  of  the  chart  on  which  the  position  of 
any  such  point  on  the  earth's  surface  was  originally  plotted,  this  point  can  be 
replotted  in  its  geographic  position  with  any  degree  of  accuracy  permitted  by 
the  scale  of  any  new  chart  constructed  for  that  purpose. 

If  there  be  no  question  at  the  time  of  the  original  location  and  legal  adoption 
of  a  definition  of  the  location  of  a  iK>int  by  given  latitude  and  longitude,  there 
can  be  no  technical  or  legal  question  afterwards  as  to  its  exact  meaning,  or  as 
to  the  exact  redetermination  of  the  location  of  this  point,  be  it  either  on  land 
or  water,  at  its  newly  determined  position  or  on  a  new  chart  in  its  newly 
plotted  position. 

For  these  reasons  the  method  of  defining  the  location  of  boundary  points  by 
latitude  and  longitude  (geographic  positions)  was  adopted  in  the  survey  of  the 
leased  oyster  bottoms  of  £>elaware.  This  method  is  more  or  less  of  an  innova- 
tion in  oyster  surveys,  which  was  first  used  In  connection  with  the  work  of 
the  Maryland  Oyster  Survey.  It  possesses  so  many  undoubted  advantages  and 
at  the  same  time  it  is  so  simple  in  principle  and  application  when  once  under- 
stood, that  its  adoption  by  oyster  surveys  of  States  other  than  Maryland  and 
Delaware  seems  probable. 

The  above  quotation  describes  admirably  the  advantages  obtained 
when  oyster  surveys  are  based  on  triangulation.  It  may  not  be 
quite  so  simple  to  apply  triangulation  to  farm  surveys  because  of  the 
obstruction  to  observations  by  forests,  etc.,  but  it  undoubtedly  is  true 
that  the  principle  could  be  used  to  advantage  and  profit  when  lands 
become  valuable  as  in  the  case  of  the  State  of  Massachusetts. 

An  article  entitled,  "  Expedite  the  map,"  by  a  distinguished 
geogiapher  of  the  United  states  appeared  in  Science,  in  October, 
1916.    In  this  article  it  was  stated  that  a  committee  had  been  organ- 
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ized  by  the  writer  of  the  article  to  expedite  the  completion  of  the 
topographic  map  of  the  United  States.    The  article  said  in  part: 

Every  Indnstry,  art,  and  science  which  demands  a  knowledge  of  the  lay  of 
the  land  Is  benefited  by  good  maps  of  the  area  in  which  it  is  carried  on.  The 
general  location  of  railways  and  highways,  the  planning  of  water  supplies,  irri- 
gation and  drainage  projects,  the  prosecution  of  geological,  soil,  and  forest 
surveys,  the  development  of  water  powers,  and  the  installation  of  electric  trans- 
mission lines,  the  promotion  of  large-scale  realty  transactions,  such  as  are  com- 
mon in  less  settled  parts  of  the  country,  are  all  aided  immensely  if  good 
topographic  maps  of  their  areas  are  available,  and  they  are  correspondin^y 
embarrassed  if  such  maps  are  wanting.  Practical  men  who  have  had  experience 
In  mapped  and  unmapped  areas  can  testify  to  the  ease  and  the  difficulty  of 
the  work  In  the  two  casea 

It  is  true  that  maps  are  needed  in  all  the  areas  covered  by  the 
country  for  our  industry  and  commerce.  Therefore,  it  would  seem 
to  be  necessary,  in  order  to  mobilize  the  resources  of  the  country  for 
the  purposes  of  war  and  peace,  that  accurate  topographic  maps 
should  be  extended  over  the  country  as  rapidly  as  the  forces  of  the 
Government  having  such  work  in  charge  may  be  expanded  sufficiently 
to  undertake  them. 

The  CTeat  need  for  topoffraphic  maps  in  the  commercial  and  in- 
dustrial development  of  the  country  is  shown  also  by  an  article 
which  recently  appeared  in  one  of  the  Washington  newspapers.  It 
says: 

That  Uncle  Sam*s  topographic  maps  are  appreciated  by  public  corporations 
Is  shown  by  the  fact  that  telephone  companies  throughout  the  United  States 
are  constant  purchasers.  These  companies  send  frequent  orders  to  the  €reo- 
loglcal  Survey,  Department  of  the  Interior,  for  maps  In  lots  of  250  or  500,  and 
occasionally  when  some  big  contract  has  been  landed,  as  many  as  1,000  maps 
are  ordered  at  a  time  for  the  use  of  the  engineers  and  linemen. 

Some  electric  supply  companies  keep  complete  sets  of  the  maps  of  areas  in 
States  where  they  expect  to  do  extended  work,  and  when  they  hear  that  con- 
tracts are  to  be  let  for  such  work,  they  refer  to  these  maps  and  with  the  **  lay 
of  the  land  "  before  them,  they  can  tell  at  a  glance  the  character  of  the  work 
that  may  be  required  and  can  make  their  bids  promptly  and  IntelUglbly. 

Telephone  officials  who  are  using  the  maps  extensively  state  to  the  Survey 
that  they  are  of  Indlspenslble  value  In  their  work. 

It  is  no  doubt  true  that  the  experience  of  the  telephone  and  electric 
supply  companies  is  the  same  as  that  of  many  other  industrial  enter- 
prises and  companies.  While  the  Coast  ana  Geodetic  Survey  does 
not  make  the  topographic  maps  in  the  interior,  at  the  same  time  the 
Survey's  primary  triangulation  and  precise  leveling  are  needed  in 
order  to  msure  accuracy  in  the  maps  in  their  elevations  and  geo- 
graphic positions,  and  with  the  primary  control  as  given  by  the  tri- 
angulation and  leveling,  the  topographic  mapping  can  be  done  more 
expeditiously  and  at  less  cost. 

A  letter  received  recently  from  the  Director  of  the  Geological 
Survey  gives  the  following  statement : 

I  wish  again  to  express  my  thanks  to  you  for  so  arranging  a  portion  of  your 
field  work  as  to  meet  the  lihmedlate  needs  of  this  Survey.  The  various  geog- 
raphers of  this  Survey  take  great  Interest  In  watching  the  progress  of  the 
Coast  and  Geodetic  Survey  triangulation  and  precise  leveling  from  year  to 
year  and  hope  to  see  the  plans,  as  set  forth  In  your  annual  report  and  elsewhere, 
carried  rapidly  forward  to  completion. 

The  results  of  the  triangulation  of  the  Coast  and  Geodetic  Survey 
are  used  wherever  they  are  available  by  the  officials  of  the  Federal 
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Forest  Service  in  locating  the  boundaries  of  reservations  and  other 

Eoints  for  which  exact  positions  are  needed  within  the  reservations, 
tetters  received  from  that  service  by  the  Coast  and  Geodetic  Survey 
indicate  the  extent  to  which  our  results  are  used  by  their  officials. 

Triangulation  has  been  used  extensively  in  the  Commonwealth  of 
Australia  for  the  surveys  of  public  lands  preparatory  to  their  allot- 
ment to  settlers.  It  has  been  impossible  in  the  United  States  to 
delay  the  settlement  of  public  lands  until  the  triangulation  could  be 
carried  over  the  areas  to  be  settled,  but  it  is  hoped  that  this  may 
be  done  in  the  Territory  of  Alaska. 

In  1912  a  conference  of  surveyors  general  of  the  various  States 
of  Australia  was  held  at  Melbourne.  Resolutions  were  adopted  which 
expressed  the  opinion  of  the  conference  that  a  geodetic  survey  of 
Australia  should  be  undertaken  and  that  such  a  survey  should  be 
conducted  by  the  Commonwealth  Government.  Among  the  reasons 
why  such  a  survey  should  be  made,  as  expressed  by  the  conference, 
are  the  following: 

(a)  That  the  system  which  has  hitherto  prevailed  by  which  the  individual 
States  carried  out  this  work  with  instruments  of  varying  character,  has  re- 
sulted in  divergent  standards  of  accuracy,  rendering  the  work  to  a  great  extent 
unsatisfactory,  and  though  much  of  it  is  of  high  grade,  portions  of  it  are  im- 
possible of  reconciliation  and  coordination  with  a  continental  scheme. 

(6)  That  such  surveys  are  absolutely  necessary  for  the  production  of  accurate 
maps,  will  be  of  high  value  in  connection  with  cadastral  and  geological  surveys, 
and  form  a  basis  for  topographical  work  for  defense  and  other  purposes.  It 
wlU,  moreover,  provide  a  standard  of  accuracy  for  surveys  of  every  description 
throughout  the  Commonwealth. 

(c)  That  it  will  afford  an  Invaluable  base  to  which  settlement  surveys  already 
effected  can  oe  connected,  providing  data  for  reestablishing  boundaries  which 
with  increasing  density  of  settlement,  becomes  a  matter  of  great  importance. 
Further,  as  regards  the  sparsely  occupied  areas  of  Australia,  such  a  survey  if 
carried  out  in  advance  of  settlement,  will  be  of  the  greatest  utility  and  assist- 
ance In  effecting  the  settlement  surveys  which  can  at  any  future  time  be  repro- 
duced with  a  minimum  error  and  at  a  relatively  low  cost,  preventing  litigation 
consequent  upon  other  methods. 

The  problem  which  confronts  Australia  is  identical  with  that 
which  confronts  this  country  in  Alaska,  and  to  a  certain  extent  we 
have  a  similar  problem  in  the  United  States  which  is  to  control 
existing  public-land  surveys  by  triangulation. 

In  a  report  of  the  Trigonometric  Survey  of  India  of  1905,  there  is 
a  statement  by  the  supermtendent  of  the  value  of  primary  triangula- 
tion. He  states  that  the  principal  triangulation  of  India  was  exe- 
cuted for  the  control  of  topographic  surveys  and  that  its  first  great 
practical  use  has  been  the  prevention  of  embarrassing  accumulation 
of  errors  in  the  surveys  at  the  borders  of  India.  Its  second  use  has 
been  to  unify  and  coordinate  all  the  separate  surveys  of  the  various 
States  to  give  them  one  origin,  combine  them  into  one  harmonious 
whole,  get  rid  of  gaps  and  overlaps  from  the  interior  mapping  of 
India,  and  to  free  India  from  the  internal  boundary  disputes  that 
have  so  troubled  other  countries.  Another  use  has  oeen  to  furnish 
perpetual  points  for  the  use  of  posterity,  without  which  the  revisions 
of  maps  would  be  impossible. 

The  primary  triangulation  in  the  United  States  has  been  found 
to  be  of  as  great  use  as  that  in  India  although  it  has  not  been  so 
greatly  extended  as  in  that  country.    Much  more  will  have  to  be 
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done  in  the  United  States  before  we  shall  have  as  much  triangula- 
tion  in  proportion  to  our  area  as  India  has. 

It  is  most  important  that  primary  triangulation  be  connected  with 
all  of  the  State  boundaries  in  this  country  in  order  that  there  should 
be  known  the  latitude  and  longitude  or  the  boundary  monuments. 
This  will  make  it  possible  to  relocate  any  monuments  in  the  future 
that  may  be  destroyed,  thus  avoiding  long  and  expensive  litigation 
over  the  boundaries  of  contiguous  States. 

In  one  of  the  best  textbooks  on  higher  surveying  there  is  a  state- 
ment that  indicates  the  great  value  of  the  primary  triangulation  to 
the  Nation.    It  says  in  part: 

The  main  object  of  a  geodetic  survey  is  to  furnish  the  necessary  control  for 
all  other  surveys.  This  control  Includes  the  determination  of  relative  positions 
of  a  comparatively  few  widely  separated  points  on  the  earth's  surface  and  the 
directions  and  lengths  of  the  lines  joining  them.  Without  such  accurate  loca- 
tions the  errors  of  ordinary  surveys  would  accumulate  until  they  vitiated  the 
needed  accuracy  of  the  survey  and  map.  Indeed,  the  primary  triangulation  of 
the  United  States  Coast  and  Geodetic  Survey  by  its  corrective  functions  stands 
In  the  same  relation  to  other  surveys  as  the  United  States  Supreme  Court 
stands  to  all  lesser  courts.  In  fact,  during  the  past  few  years  this  primary 
triangulation  has  been  the  means  of  settling  boundary  line  disputes  between 
more  than  10  States. 

The  opinion  of  the  editors  of  the  Engineering  News  as  to  the  value 
of  precise  leveling  is  expressed  by  them  in  a  review  of  a  precise 
leveling  report  issued  by  the  Coast  and  Greodetic  Survey.  This  re- 
view states,  in  part : 

This  is  the  authority  on  precise  spirit  leveling  and  should  ije  included  in  the 
library  of  every  engineer  Interested  in  this  branch  of  engineering.  ♦  ♦  • 
The  advantages  of  tying  local  survey  nets  into  the  national  precise  leveling  net 
is  not  fully  appreciated  by  many  engineers  and  surveyors,  yet  it  is  the  only  way 
in  which  a  city  datum  may  be  settled  once  and  for  all. 

The  advantages  of  having  precise  leveling  cover  the  whole  country 
and  of  having  all  the  elevations  of  the  country  referred  to  a  single 
surface,  which,  of  course,  should  be  mean  sea  level,  and  the  disad- 
vantages of  not  having  this  leveling  and  a  single  surface  for  ref- 
erence, are  expressed  in  a  number  of  letters  received  at  this  office 
from  prominent  engineers  of  the  United  States.  Extracts  from  some 
of  these  letters  are  given  below. 

The  chief  engineer  of  the  topographical  survey  commission  of  the 
city  of  Baltimore  wrote,  in  part,  as  follows: 

The  city  of  Baltimore  in  1893  established  a  series  of  precise  level  bench  marlLs 
which  have  been  used  since  that  time  in  connection  with  all  engineering  work 
carried  on  by  the  municipality.  This  survey  has  for  Its  datum  the  mean  low 
tide  at  Baltimore. 

The  Pennsylvania  Railroad,  as  well  as  other  organizations,  used  still  a 
different  datum,  so  one  can  see  that,  although  the  city's  precise  level  work 
has  been  carried  out  to  a  degree  of  precision  equal  to  that  adopted  by  your 
Survey  and  Is  satisfactory  for  all  city  work,  It  would  have  been  much  better  If 
the  datura  adopted  for  Baltimore  had  been  that  of  mean  sea  level.  This,  I  am 
sure,  would  have  been  done  if  at  the  time  this  survey  was  started  a  Govern- 
ment bench  mark  had  been  available.  This  would,  to  a  certain  extent,  have 
done  away  with  certain  confusions  which  now  exist 

We  believe  that  the  plan  for  the  United  States  Government  to  establish 
bench  marks  throughout  the  country,  based  on  mean  sea  level  datum,  would 
encourage  the  use  of  that  datum  by  all  who  wish  to  carry  on  any  extensive 
system  of  leveling  and  would  prove  a  great  convenience  and  eliminate  many 
errors  and  much  confaaloo. 
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The  chief  engineer  of  the  Chicago  &  North  Western  Eailway  Co. 
said: 

I  thoroughly  agree  with  you  that  this  precise  leveling  Is  essential  in  the 
surveying  and  engineering  work  done  in  this  country  by  various  public  and 
private  agencies. 

We  endeavor  to  base  our  elevations  upon  mean  sea  level  wherever  possible, 
but  find  that  the  use  of  various  da  turns  by  cities,  counties,  and  States  results 
In  considerable  confusion  and  arguments.  I  am  of  the  opinion  that  if  we  had 
but  one  datum  all  of  our  work  would  be  more  easily  coordinated  and  would 
result  In  less  confusion  and  waste  than  at  present. 

The  chief  engineer  of  the  Missouri  Pacific  Railway  Co.  wrote  as 
follows : 

It  is  very  desirable,  though  not  absolutely  essential,  to  use  one  datura  plane 
for  all  engineering  elevations,  as  with  conditions,  as  at  present  existing  there  Is 
a  great  deal  of  confusion  and  time  lost  in  looking  up  proper  equations  to 
change  from  one  datum  plane  to  another. 

In  getting  rough  approximations  of  the  discharge  of  streams  it  is  necessary 
to  know  the  approximate  slope,  and  to  get  this  it  Is  necessary  to  know  the 
elevations  of  crossings  of  the  river  at  different  points  on  its  course.  Where 
elevations  of  these  crossings  are  referred  to  tUfferent  daturas  It  is  frequently 
Impossible  to  get  more  than  a  very  rough  approximation  of  the  difference  of 
elevations,  which  results  In  a  corresponding  approximation  of  the  discharge. 
This  also  very  frequently  happens  in  connection  with  drainage  work. 

The  use  of  various  arbitrary  daturas  by  States,  counties,  cities,  and  private 
organizations  is  becoming  more  and  more  a  serious  problem,  for  the  reason  that 
it  requires  considerable  research  or  investigation  to  determine  whether  the 
elevations  used  are  referred  to  sea  level  or  other  datum  planes  and  then  to 
ascertain  the  correct  equations. 

I  do  not  know  of  any  one  thing  which  the  Coast  Survey  has  undertaken  which 
will  be  of  greater  benefit  to  the  engineering  profession  of  the  country  at  large, 
in  so  far  as  all  engineering  operations  are  concerned — and  by  this  one  can 
almost  say  all  industrial  development  of  the  country — than  to  promote  and 
secure  the  adoption  of  mean  sea  level  as  the  datum  for  all  elevations. 

For  the  precise  leveling  already  done  in  the  United  States  by  the 
Coast  and  Geodetic  Survej  and  by  other  organizations,  see  figure  53. 

While  the  principal  object  of  the  geodetic  work  of  the  Coast  and 
Geodetic  Survey  is  that  of  furnishing  data  with  which  geographic 
positions  and  elevations  mav  be  determined,  at  the  same  time  there 
is  another  phase  of  the  work  that  should  be  mentioned.  This  is  the 
observations  with  pendulums  to  determine  the  value  of  the  intensity 
of  gravity  at  places  throughout  the  United  States.  The.  value  of  this 
work  is  largely  scientific,  though  it  is  possible  that  it  may  have  con- 
siderable economic  value.  Its  scientific  value  consists  principally  in 
making  it  possible  to  obtain  a  more  correct  formula  by  which  the 
value  of  the  intensity  of  gravity  may  be  computed  at  a  physical 
laboratory  or  some  other  place  where  it  is  desired  to  know  such  value. 
Again,  the  results  of  gravity  work  are  of  considerable  worth  in  mak- 
ing it  possible  to' study  the  distribution  of  materials  in  the  outer  por- 
tions of  the  earth.  Eesearches  carried  on  in  the  Coast  and  Geodetic 
Survey  in  recent  years  have  proved  conclusively  that  under  great 
mountain  masses  the  material  in  the  outer  portions  of  the  earth,  say, 
to  the  depth  of  60  miles,  is  less  dense  on  an  average  than  that  of  the 
material  in  the  same  zone  under  the  coastal  plains.  It  is  also  found 
that  the  materials  at  the  bottoms  of  the  oceans  are,  in  general,  more 
dense  than  is  the  material  under  the  coastal  plains.  These  facts  are 
of  great  value  to  geologists  and  others  in  what  may  be  called  general 
world  science.    The  subject  is  a  very  new  one  and  the  Coast  and  Geo- 
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detic  Survey  expects  to  make  many  more  observations  with  the 
pendulum  and  continue  its  investigations  relating  to  the  densities  of 
the  material  of  the  earth.  It  mav  be  added  that  it  is  impossible  to 
tell  what  is  the  absolute  density  of  the  material  at  any  place  down  in 
the  earth,  but  it  is  possible  to  arrive  at  an  approximate  value  of  the 
difference  between  the  actual  density  and  what  might  be  called  the 
normal  density. 

We  may  summarize  the  situation  in  regard  to  the  geodetic  work  in 
the  United  States  somewhat  as  follows : 

The  primary  triangulation  and  the  precise  leveling  that  have  been 
done  are  excellent  in  quality  and  form  the  basis  from  which  other 
primary  triangulation  and  precise  leveling  may  be  extended.  We 
should  probably  have  as  much  more  primary  triangulation  and  pre- 
cise leveling  done  in  the  very  near  future  as  there  is  now  in  existence. 
It  is  all  the  more  necessary  that  this  work  be  extended  very  rapidly 
on  account  of  the  great  development  that  is  going  on  in  the  industries 
and  commerce  of  the  country  and  especially  in  the  extension  of  its 
roads,  railroads,  river  control,  and  other  public  works.  Hundreds  of 
millions  of  dollars  are  expended  on  roads  alone  each  year  in  the 
United  States.  Each  road  that  is  built  within  an  area  not  covered  by 
a  topographic  map  costs  more  in  labor  and  material  than  if  a  t6po- 
graphic  map  were  in  existence  for  the  area  in  question.  It  may  be 
said  that  this  applies  to  all  extensive  pieces  of  engineering  work.  In 
order  that  the  topographic  mapping  of  the  country  may  be  done  accu- 
rately and  economically,  the  primary  triangulation  and  precise  level- 
ing should  be  rapidly  extended  into  those  areas  that  are  to  be  mapped. 

The  lack  of  sufficient  geodetic  work  in  the  form  of  primary  trian- 
gulation and  precise  leveling  is  not  due  to  negligence  on  the  part  of 
anyone,  for  it  is  only  receittly  that  engineers  and  surveyors  have 
recognized  the  necessity  for  this  geodetic  control  for  maps  and  engi- 
neering work  and  have  made  henvy  demands  upon  the  Coast  and 
Geodetic  Survey  to  furnish  it.  With  increased  demand  upon  the 
Survey  for  this  geodetic  work  it  is  naturally  to  be  expected  that  funds 
will  be  provided  to  meet  such  needs. 

This  Survev  realizes  the  necessity  of  publishing  the  results  of  its 
primary  triangulation  and  precise  leveling  in  order  that  they  may  be 
the  more  readily  available  for  use  by  engineer,  surveyors,  and  others. 
It  may  be  said  that  material  which  is  only  in  manuscript  form  is 
almost  as  valueless  as  if  it  did  not  exist  at  all.  The  members  of  the 
Survey  who  work  in  the  division  of  geodesy  at  the  oflSce  at  Washing- 
ton are  almost  exclusively  engaged  upon  furnishing  information  prin- 
cipally to  engineers  and  surveyors  who  are  in  the  Coast  and  Gktodetic 
Survey  and  other  Government  bureaus  and  to  those  in  private  life. 
With  increased  activities  in  the  field  in  extending  primary  triangula- 
tion and  precise  leveling  there  will  be  needed  additional  mathemati- 
cians and  clerks  in  the  oflice  to  compute  and  adjust  the  field  observa- 
tions and  prepare  the  results  for  publication. 

MAGNETIC  WORK. 

^  There  yet  remains  a  phase  of  geodetic  work  which  has  had  no  men- 
tion— that  of  magnetic  observations.  The  popular  notion  is  that  the 
magnetic  needle  ^ways  points  to  the  geographical  North  Pole,  while 
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as  a  scientific  fact,  there  are  fewer  places  on  the  earth's  surface  where 
it  does  point  directly  to  the  geographical  North  Pole  than  where  it 
does  not.  While  the  compass  needle  varies  widely  from  west  of  north 
at  certain  parts  of  the  earth  to  east  of  north  at  other  parts  of  the 
earth,  it  is  not  constant  at  any  place.  That  is  to  say,  at  a  locality 
selected  at  random,  the  compass  may  this  year  point  1°  west  of  north, 
and  a  year  hence  point  1^°  west  oi  north.  While  the  cause  of  this 
change  is  yet  unknown,  by  observations  from  year  to  year  it  has  been 
pretty  definitely  determined  what  the  rate  of  tnese  changes  are.  The 
mformation  regarding  these  changes  is  very  essential  to  the  land  sur- 
veyor. If  a  survey  was  made  40  years  ago  running  due  north  by 
the  compass  from  a  certain  mark  and  the  variation  of  the  compass 
has  changed  2°  to  the  west  since  40  years,  if  we  are  going  to  run  a 
line  due  north  by  the  compass  to-day,  we  must  allow  for  this  devia- 
tion of  2°.  For  this  reason  magnetic  observations  are  made  with 
standardized  instruments  at  selected  stations  throughout  the  country 
to  determine  what  the  deviation  is  at  their  localities  from  period  to 
period  so  that  the  results  may  be  published  for  the  information  of 
the  engineering  profession. 

While  the  making  of  magnetic  observations  was  recognized  as  one 
of  the  functions  of  the  Coast  Survey  at  the  time  of  its  reorganization 
in  1843.  it  was  not  until  1899  that  it  became  possible  to  undertake  a 
systematic  magnetic  survey  of  the  country.  Up  to  1877  the  mag- 
netic work  was  confined  abnost  entirely  to  the  coast  States  and  was 
in  most  cases  executed  in  conjunction  with  other  branches  of  the 
Survey  work,  and  although  some  observations  were  made  in  the  inte- 
rior States  in  subsequent  years,  the  progress  was  very  slow  up  to 
1899. 

The  plan  for  the  magnetic  survey  of  the  United  States,  as  laid 
down  in  1899,  provided  for  a  first  general  survey  with  stations  30  to 
40  miles  apart,  to  be  followed  by  a  more  detailed  investigation  of 
regions  where  the  general  survey  indicated  irregular  distribution  of 
the  earth's  magnetism.  The  plan  also  included  the  reoccupation  at 
intervals  of  al^ut  five  years  of  a  sufficient  number  of  "  repeat "  sta- 
tions to  determine  the  change  of  the  magnetic  elements  with  lapse  of 
time,  and  the  operation  of  magnetic  observatories  for  determining 
in  more  detail  the  changes  in  the  direction  and  intensity  of  the  earth's 
magnetic  field. 

Following  this  general  plan,  the  distribution  of  stations  has  been 
based  largely  upon  the  county  subdivision  of  the  States,  the  idea 
being  to  have  at  least  one  magnetic  station  in  each  county  so  that 
the  necessary  data  might  be  available  for  the  use  of  the  county  sur- 
veyors in  testing  their  compasses.  With  this  end  in  view  most  of 
the  stations  have  been  marked  in  a  permanent  manner,  and  the  true 
bearings  of  prominent  objects  have  been  determined.  In  many  cases 
meridian  lines  have  been  established  for  greater  convenience  of  the 
local  surveyors. 

Observations  have  been  made  at  all  but  about  150  of  the  county 
seats  and  a  number  of  areas  of  marked  local  disturbances  have  been 
examined  in  more  detail.  The  density  of  distribution  of  the  stations 
corresponds  in  a  general  way  with  the  density  of  the  population,  so 
that  in  the  unsettled  and  less  accessible  portions  of  the  country  they 
are  widely  scattered,  but  for  the  whole  united  States  the  average  dis- 
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tance  between  stations  is  25  to  30  miles.  About  75  "  repeat "  stations 
a  year  have  been  occupied.  Magnetic  observatories  have  been  in  con- 
tinuous operation  at  Cheltenham,  Md.,  since  1901;  at  Sitka,  Alaska, 
and  near  Honolulu,  Hawaii,  since  1902;  at  Vieques,  P.  R.,  since  1905; 
at  Baldwin,  Kans,  from  1900  to  1909 ;  and  near  Tuscon,  Ariz.,  since 
1909. 

In  Alaska  the  magnetic  survey  has  gone  on  in  conjunction  with 
other  branches  of  the  work  of  the  Bureau,  so  that  the  observations 
have  been  for  the  most  part  confined  to  the  seacoast,  except  for  a 
string  of  stations  along  the  Yukon  Eiver.  A  general  magnetic  sur- 
vey of  Porto  Rico,  Hawaii,  and  the  Philippine  Islands  has  been  com- 
pleted and  some  observations  have  been  made  in  Guam  and  on  the 
Canal  Zone. 

In  the  United  States  proper  there  still  remain  many  locally  dis- 
turbed areas  which  require  investigation,  the  extent  to  which  tne  in- 
vestigation should  be  carried  in  any  particular  case  being  a  question 
which  can  not  be  determined  in  advance.  There  are  other  regions 
where  more  stations  will  be  required  as  they  become  settled.  In  addi- 
tion, in  order  that  the  accumulated  results  may  continue  to  be  of  use, 
observations  at  "  repeat "  stations  must  be  kept  up  regularly. 

Most  of  the  leading  nations  of  the  world  are  cooperating  in  a  study 
of  the  earth's  magnetism  in  an  effort  to  determine  its  origin,  the 
causes  of  its  many  fluctuations,  and  the  laws  which  govern  them.  In 
order  that  accurate  data  may  be  available  for  these  investigaticms, 
many  magnetic  observatories  are  kept  in  continuous  operation  record- 
ing every  change  in  the  direction  and  intensity  of  the  earth's  mag- 
netic field.  As  the  changes  are  found  to  be  different  in  different 
parts  of  the  earth,  it  is  important  to  have  the  observatories  as  widely 
distributed  as  possible.  The  United  States,  by  reason  of  its  wide 
extent  of  territory,  is  very  favorably  situated  for  carrying  on  a  large 
share  of  this  work,  and  the  sites  of  the  five  observatories  now  m 
operation  were  chosen  with  this  object  in  view. 

For  the  success  of  these  investigations  it  is  important  that  our  five 
observatories  should  continue  for  many  years,  and  that  in  addition 
observatories  should  be  established  on  the  Canal  Zone  and  on  the 
island  of  Guam.  With  these  additions  we  should  have  a  chain  of 
stations  extending  nearly  halfway  around  the  globe,  from  longitude 
65°  to  216°  west,  and  extending  from  latitude  9°  to  57°  north.  These 
would  be  supplemented  by  the  observatory  near  Manila  now  being 
maintained  by  the  Jesuits* 
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In  speaking  of  the  needs  of  the  Bureau  with  respect  to  the  hydro- 
graphic  work,  so  vast  is  the  task  remaining  to  be  done  and  so  limited 
the  equipment  with  which  to  accomplish  it  that  it  is  vain  to  suggest 
the  enlargement  and  more  rapid  extension  of  one  phase  of  the  work 
without  a  corresponding  acceleration  of  another  phase. 

I  have  tried  in  the  preceding  chapter  to  give  a  clear  idea  of  the 
condition  of  the  surveys  of  each  section  of  our  coasts,  and  where 
and  what  kind  of  surveys  are  urgently  needed.  Leaving  out  of  the 
discussion  for  the  present  the  equipment  for  surveys  in  the  Philip- 
pine Islands,  where  vessels  and  funds  are  supplied  in  part  by  appro- 
priations for  the  purpose  by  the  Philippine  Government,  this  Bureau 
has  for  the  survey  of  the  Atlantic  and  Pacific  coasts  of  continental 
United  States,  the  waters  of  Alaska,  Guam,  Porto  Rico,  Hawaii, 
Virgin  Islands  of  the  United  States,  and  the  approaches  to  the 
Panama  Canal,  the  following  small  and  more  or  less  superannuated 
fleet: 

VESSELS. 

1.  The  Surveyor^  newly  built  and  just  from  the  shipyard.  This 
vessel  is  the  result  of  the  sum  of  the  past  experience  of  the  officers  of 
the  Bureau  in  designing  a  vessel  adapted  in  every  possible  way  for 
the  attainment  of  the  maximurii  results  with  the  least  expense.  She 
is  a  steel  steam  vessel  of  1,000  tons  displacement;  186  feet  in  length 
over  all,  34  feet  in  breadth,  12  feet  draft;  indicated  horsepower  1,000; 
speed  11.5  knots;  fuel  capacity  75,000  gallons  fuel  oil;  complement  11 
officers  and  58  men ;  built  at  Manitowoc,  Wis.,  in  1917. 

2.  The  lets.  She  is  a  steel  steam  vessel  of  377  gross  tons  and  256 
net  tons;  registered  length  180.4  feet,  breadth  24.8  feet,  draft  11.7 
feet;  indicated  horsepower  2,000;  speed  16  knots;  coal  capacity  120 
tons;  complement  8  officers  and  44  men.  Purchased  by  the  United 
States  Coast  and  Geodetic  Survey  July  1, 1915.  She  was  built  for  a 
yacht,  but  was  the  best  adapted  for  the  needs  of  the  Bureau  of  any 
vessel  on  the  market  at  the  time  funds  were  available  for  her  pur- 
chase, and  while  not  so  admirably  fitted  for  the  purpose  as  the 
Surveyor^  the  money  expended  for  her  purchase  could  not  have  been 
better  placed  for  the  needs  of  the  Survey. 

3.  The  Bache.  A  composite  steam  vessel  of  472  tons  displacement, 
370  gross  tons,  and  252  net  tons;  registered  length  153.2  feet,  breadth 
26.2  feet,  draft  10  feet;  indicated  horsepower  400;  speed  10.5  knots; 
coal  capacity  96  tons;  complement  9  officers  and  42  men.  Built  at 
Shooters  Island,  N.  Y.,  in  the  year  1901, 
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4.  The  Explorer.  A  wooden  steam  vessel  of  450  tons  displacement, 
335  gross  tons,  and  228  net  tons;  registered  length  135  feet,  breadth 
27  feet,  draft  10  feet;  indicated  horsepower  400;  speed  10.3  knots; 
coal  capacity  85  tons;  complement  7  oflScers  and  40  men.  Bmlt  at 
Wilmington,  Del.,  in  the  year  1904.  In  the  design  and  construction 
of  this  vessel,  it  was  endeavored  to  provide  for  the  utmost  space  in 
her.  To  provide  this  space,  some  of  the  strengthening  members  usu- 
ally provided  in  a  vessel  were  omitted.  While  no  weakness  was 
noticed  in  consequence  of  the  absence  of  these  stren^hening  mem- 
bers during  her  earlier  work^  she  is  now  showing  their  absence,  and 
in  rough  seas  her  sides  are  pliable  to  the  extent  that  the  bolts  holding 
them  together  are  subject  to  shearing  stresses,  and  if  she  is  continu- 
ally employed  in  rough  seas,  it  means  that  she  will  ultimately  become 
too  weak  to  be  of  any  service. 

5.  The  Hydrographer.  A  wooden  steam  vessel  of  146  tons  displace- 
ment, 116  gross  tons,  and  79_net  tons;  registered  length  101  feet, 
breadth  19.5  feetj  draft  6.8  feet;  indicated  horsepower  250;  speed  10 
knots;  coal  capacity  22  tons;  complement  5  oflScers  and  18  men.  Built 
at  Port  Jefferson,  5l.  Y.,  in  the  year  1901. 

6.  The  Yukon.  A  composite  steam  vessel  of  38  gross  tons  and  25 
net  tons ;  registered  length  75  feet,  breadth  15.7  feet,  draft  5  feet ;  in- 
dicated horsepower  100;  speed  7.5  knots;  coal  capacity  16  tons;  com- 
plement 4  officers  and  13  men. 

7.  The  Patterson.  A  wooden  auxiliary  steam  barkentine  of  719 
tons  displacement,  500  gross  tons,  and  453  net  tons;  registered  length 
163  feet,  breadth  27.3  feet,  draft  14.2  feet;  indicated  horsepower  215; 
speed,  steaming,  8  knots;  coal  capacitv  133  tons;  complement  12 
officers  and  49  men.    Built  at  Brooklyn,  N.  Y.,  in  the  year  1882. 

8.  The  Matchless.  A  wooden  two-masted  schooner  of  118  gross  tons 
and  94  net  tons;  registered  length  91  feet,  breadth  25  feet,  draft  8 
feet ;  complement  6  officers  and  16  men.  Built  at  Key  West,  Fla.,  in 
the  year  1859. 

While  we  have  six  so-called  steam  vessels,  one  barkentine,  and  one 
schooner  for  surveying  the  Atlantic  and  Pacific  coasts  of  continental 
United  States,  the  waters  of  Alaska,  Hawaii,  Guam,  Porto  Rico,  the 
Virgin  Islands  of  the  United  States,  and  the  approaches  to  the 
Panama  Canal,  if  we  examine  into  the  condition  of  these  vessels  and 
their  suitableness  for  the  work  to  be  performed,  we  will  find  that 
there  is  not  even  strength  in  numbers. 

The  Surveyor  is  of  course  the  best-equipped  vessel  for  our  work. 
She  is  stable  enough  to  work  in  the  most  exposed  waters  and  endure 
the  roughest  seas  and  has  fuel  capacity  to  enable  her  to  remain  at  the 
field  of  operations  for  a  protracted  period. 

The  Isis  and  the  Bache  are  sufficiently  seaworthy  for  offshore  work 
during  favorable  seasons  of  the  year,  but  they  are  hardly  staunch 
enough  for  making  surveys  of  the  exposed  waters  of  (California, 
Oregon,  and  Washington,  and  the  outside  waters  of  the  Alaskan 
coast.  Again,  they  have  not  the  fuel  capacity  to  make  it  profitable  to 
employ  them  on  this  work,  while  the  Surveyor  is  the  ideal  in  respect 
to  her  fuel  capacity,  using  fuel  oil  instead  of  coal  and  therefore  being 
able  to  remain  at  sea  almost  the  entire  season.  With  her  as  a  basis  of 
comparison,  it  is  correct  to  say  that  for  offshore  work  20  per  cent  of 
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the  time  of  the  coal-buming  vessels  is  required  to  replenish  their 
fuel  supply.  The  percentage  of  the  time  lost  is  of  course  modified 
by  the  locality  in  which  the  vessel  is  working;  for  instance,  if  the 
vessel  is  working  off  the  coast  where  there  are  many  supply  stations 
where  coal  can  be  secured,  not  so  much  time  is  lost,  but  ii  she  is  work- 
ing off  a  coast  where  supply  stations  are  few  and  far  between,  then 
even  more  than  20  per  cent  of  time  is  lost.  There  is,  however,  much 
more  of  the  class  oi  work  which  the  Isis  and  Bache  are  suited  to  do 
than  can  ever  be  done  by  them. 

The  Explorer^  through  the  faulty  construction  mentioned  above,  is 
too  weak  to  be  exposed  to  the  rough  waters  of  outside  surveys  and 
must  operate  in  protected  waters. 

The  aydrographer  and  the  Yukon  are,  of  course,  too  small  for  any 
outside  work,  and  they  must  be  employed  on  inside  work  in  less  ex- 
posed waters. 

The  barkentine  Patterson  is  structurally  too  weak  to  be  used  in 
exposed  waters  and  too  expensive  of  operation  to  be  used  as  a  house 
boat  for  inside  surveys.  She  has  lately  been  employed  in  making 
surveys  of  the  inside  Alaskan  waters,  but  is  such  an  antiquated  craft 
that  the  overhead  cost  of  operation  makes  the  results  far  less  in 
qijantity  and  more  costly  than  they  would  be  with  a  modern  vessel. 
The  Patterson  was  built  35  years  ago. 

The  schooner  Matchless  was  buut  58  vears  ago  and  of  course  can 
serve  no  purpose  now  except  as  a  house  boat  from  which  parties  can 
operate  in  making  survevs  of  inland  waters. 

From  the  above  it  will  be  seen  that  we  have  but  one  vessel  (the  Sur- 
veyor) suitable  for  outside  work  in  all  kinds  of  weather;  two  vessels 
(the  Isis  and  the  Bache)  suitable  for  certain  outside  work  but  without 
the  fuel  capacity  of  the  Surveyor  and  therefore  more  economically 
operated  in  localities  where  fuel  stations  are  easily  available:  two 
small  vessels  for  inside  work  (the  Hydrogravher  and  the  Yukon) ; 
one  old  barkentine,  too  weak  for  outside  work  and  too  expensive  in 
maintenance  to  use  for  a  house  boat  and  one  old  schooner  that  can 
only  be  used  as  a  house  boat. 

I'he  result  is  that  no  concerted  scheme  of  surveying  operation  for 
all  our  waters  can  be  put  into  effect,  but  we  are  compelled  to  dissi- 
pate our  appropriations  here  and  there  in  making  needed  detached 
surveys  as  industry  and  commerce  develop  in  one  section  after  an- 
other of  Alaskan  waters,  or  in  making  examinations  here  and  there 
for  reported  dangers. 

It  therefore  follows  that  the  vessels  provided  are  entirely  insuflS- 
cient  in  number  of  the  various  classes  to  meet  the  situation  at  a  time 
when  our  merchant  marine  is  beijjg  enlarged  to  such  an  extent  that 
our  hydrographic  surveys  have  more  attention  than  at  any  time  in  the 
history  of  the  country. 

Considered  from  tne  standpoint  of  insurance,  the  appropriations 
expended  by  this  Bureau  in  providing  nautical  data  for  use  in  mak- 
ing nautical  charts  is  probably  the  least  expensive  of  any  Government 
venture.  During  the  past  fiscal  year  there  were  expended  by  this 
Bureau  in  making  hydrographic  surveys  of  our  Atlantic,  Pacific,  and 
Alaskan  coasts  $210,410  for  field  expenses,  while  over  these  waters 
during  that  period  Government  statistics  show,  excluding  coastwise 
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trade,  $8,089,318,107  in  value  of  property  carried  by  water.  There 
are  many  commercial  activities  in  Alaskan  and  other  waters  awaiting 
the  day  when  we  can  make  the  surveys  and  issue  charts  containing 
sufficient  data  to  enable  vessels  safely  to  navigate  those  waters,  but 
until  we  have  the  adequate  number  of  vessels  and  funds  for  carrying 
on  this  work,  the  full  development  of  the  country  will  be  retarded. 

WIRE-DRAG    LAUNCHES. 

Something  has  already  been  s^id  in  this  report  about  wire-drag 
work,  but  those  remarks  were  incidental  to  the  discussion  of  other 
subjects,  and  therefore  no  mention  was  made  of  the  problem  in- 
volved in  the  effort  to  more  efficiently  carry  on  the  surveys  by  this 
method.  However,  I  did  explain  the  g^eneral  principles  upon  which 
the  wire  drag  is  based  and  how  impossible  it  is  to  locate  all  dangers 
by  any  other  method. 

Though  it  has  been  used  in  an  earlier  publication,  it  will  throw 
light  on  the  present  subject  to  again  print  the  illustration  (fig.  30),* 
representing  the  wire  drag  in  operation.  It  was  pointed  out  earlier 
in  this  report  that  by  the  subsequent  use  of  the  wire  drag  over  areas 
where  very  close  surveys  had  been  made  with  the  lead  and  line,  pin- 
nacle rocks  and  bowlders  were  found  which  only  needed  a  vessel 
to  collide  with  them  to  cause  a  wreck.  This,  however,  was  a  general 
statement  in  connection  with  remarks  on  another  subject  and  it 
ma^  bring  the  point  home  more  forcibly  to  cite  an  instance  charac- 
teristic of  any  rocky  or  coral  region. 

Prior  to  1916  Salem  Harbor  and  approaches  (Massachusetts)  had 
been  covered  by  three  hydrogi'aphic  surveys,  one  in  1850,  one  in 
1858,  and  one  in  1894-5.  Then,  in  1916  a  wire-drag  survey  was  made. 
While  such  a  subject  does  not  lend  itself  well  to  illustration  by  views, 
I  have  tried  to  show  by  two  drawings  just  what  this  wire-drag  sur- 
vey disclosed.  One  of  these  drawings  (fig.  31)**  is  of  Salem  Harbor 
and  approaches.  On  it  are  shown  in  red  45  numbered  shoals  and 
rocks  that  were  found.  Then  on  the  other  drawing  (fig.  32) •  I  have 
attempted  to  show  how  far  below  the  surfkce  was  the  bottom  of  the 
harbor  and  approaches  as  the  depths  were  previously  published  on 
our  charts,  and  how  much  above  this  general  bottom  the  wire-drag 
survey  showed  that  these  rocks  and  bowlders  really  extended.  The 
fact  that  some  of  them  rise  only  a  short  distance  above  the  bottom 
does  not  necessarily  reduce  the  hazard  involved  in  their  unsuspected 
existence.  If  the  chart  shows  18  feet  of  water  where  traflSc  must 
pass,  and  a  vessel  draws  15  feet  of  water,  then  she  clears  the  bottom 
by  only  3  feet.  If,  then,  there  is  an  isolated  bowlder  in  this  area, 
though  only  rising  5  feet  above  the  bottom,  trouble  is  imminent.  As 
stated  above,  this  survey  of  Salem  Harbor  is  only  characteristic  of 
the  "  finds  "  of  this  kind  wherever  the  wire  drag  has  gone.  • 

Figure  33  "  shows  all  the  essential  units  and  members  that  are  re- 

?uired  to  make  up  a  wire-drag  outfit  for  the  coast  of  New  England, 
t  will  be  noted  that  four  povsner  boats  are  required. 
1.  The  guiding  laurch,  which  is  the  largest,  tows  one  end  of  the 
drag,  and  determines  its  course  through  the  water.     On  this  launch 


•  Not  included  In  this  compUatlon. 
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are  carried  the  machinery  for  winding  in  the  drag  when  it  is  taken 
up,  and  the  semaphore  by  means  of  which  all  operations  are  directed. 

2.  The  end  launch,  which  is  the  next  in  size,  tows  the  other  end 
of  the  drag,  following  instructions  signalled  from  the  guiding  launch. 

3.  The  large  tender  patrols  the  drag  when  in  operation,  changing 
the  depths  at  which  the  drag  is  operated,  in  order  to  conform  to 
known  differences  in  depth  or  the  rise  and  fall  of  the  tides,  to  clear 
the  drag  when  aground,  and  to  remove  lobster  pots  or  other  fishing 
gear  in  the  path  of  the  drag. 

4.  The  sounding  tender  sounds  around  and  determines  the  position 
of  menaces  to  navigation  that  are  found,  allows  the  drag  to  proceed 
ahead,  tod  at  other  times  assists  in  the  work  of  the  large  tender. 

Because  of  the  fact  that  heretofore  there  have  been  no  funds  ap- 
propriated for  the  purchase  of  these  power  launches,  they  have  been 
rented  from  private  parties. 

Now,  the  purpose  of  this  statement  is  to  show  how  much  more 
eflSciently  and  economically  this  work  could  be  carried  on  if  the 
Government  furnished  its  own  launches,  designed  specifically  for 
this  work,  instead  of  following  the  present  practice  of  renting  them 
from  private  parties. 

Past  experience  has  shown  conclusively  that  the  rental  which  the 
Government  must  pay  each  season  for  chartered  launches  amounts 
to  an  average  of  one-nfth  of  their  cost.  In  other  words  5  years  rental 
would  purchase  the  boats  outright.  As  the  average  life  of  such 
launches  is  at  least  10  years,  the  Government,  by  building  its  own 
boats  could  get  10  years  of  service  for  5  years  rental.  This,  of  course, 
does  not  take  into  consideration  the  cost  of  upkeep,  but  for  boats  of 
this  character,  properly  cared  for,  that  cost  is  trining,  and  would  be 
more  than  onset  by  other  present  costs  which  will  be  mentioned 
later. 

Launch  rentals  are  high  for  the  following  reasons : 

1.  Owners  of  launches  that  have  never  been  used  for  wire-drag 
work  are  unfamiliar  with  conditions,  and  have  no  means  of  estimat- 
ing the  probable  cost  of  repairs  or  deterioration. 

2.  The  risk  of  loss  or  damage  must  be  assumed  by  the  owner, 
though  he  has  no  voice  in  the  matter  of  how  and  when  the  launches 
will  be  used,  and  insurance  rates  are  high,  especially  in  Alaska. 

Heavy-powered,  staunch  fishing  boats  are  best  suited  for  wire-drag 
work,  and  owners  of  such  boats  are  fairly  sure  of  generous  earnings 
from  fishing.  Therefore,  they  will  rent  only  at  a  figure  high  enough 
to  insure  equal  returns. 

Launches  suitable  for  wire-drag  work  are  scarce  at  any  price  for 
the  following  reasons : 

1.  Pleasure  launches  usually  have  enough  power  for  the  work,  but 
their  hulls  are  too  weak. 

2.  Fishing  and  working  launches  are  generally  of  sturdy  construc- 
tion but  are  usually  low  powered. 

3.  It  is  impracticable  to  use  launches  with  two-cycle  engines  for 
wire-dra^  tenders,  but  launches  of  a  suitable  size  equipped  with  four- 
cycle engines  are  ifew  in  number. 

This  diflSculty  in  securing  suitable  launches  results  in  a  considerable 
additional  delay  and  expense.  When  it  is  desired  to  secure  the  launch 
equipment  for  a  new  season's  work  it  is  not  sufficient  to  send  out 
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specifications  and  proposals  to  the  owners,  and  when  the  bids  are  re- 
turned, to  examine  them  and  acceijt  the  lowest  submitted. 

Instead,  the  descriptions  furnished  must  be  carefully  studied, 
eliminating  those  which  are  clearly  unsuited  for  the  intended  use, 
and  an  oflScer  must  then  be  sent  out  to  personally  inspect  the  remain- 
der and  choose  the  ones  which  afford  the  most  advantageous  combina- 
tion of  adaptability  and  low  rental. 

Finally,  it  is  never  possible  to  secure  launches  suited  in  all  re- 
spects to  the  work.  Alterations,  more  or  less  extensive,  must  in- 
variablv  be  made.  These  alterations  are  those  necessary  to  strengthen 
the  decKS  suflSciently  to  carry  the  weight  of  the  heavy  machinery  and 
^ear,  to  provide  for  the  installation  of  the  auxiliary  engines,  reels, 
signalling  system,  etc.,  used,  to  clear  away  rails,  awnings,  and  ob- 
structions on  deck,  and  to  suitably  protect  woodwork  or  fittings 
from  damage  in  the  handling  of  heavy  buoys  or  weights.  All  ex- 
penses so  incurved  must  be  borne  by  the  Government,  and  at  the  end 
of  the  season  they  must  be  duplicated  in  restoring  the  launch  to  its 
original  condition. 

These  extra  expenses  of  inspection  and  alteration  would  more  than 
pay  for  the  upkeep  of  Government-owned  launchea 

For  example,  the  yearljr  average  cost  to  the  Government  for  install- 
ing the  wire-drag  machinery  on  the  rented  launches  and  removmg 
it  at  the  close  of  the  season,  taking  into  consideration  the  time  of  the 
field  officers  utilized  for  this  purpose,  was,  for  each  of  the  four 
parties  in  the  field,  about  $850,  or  a  total  of  $3,300. 

There  is  this  further  thing  to  be  said  about  renting  launches  for 
wire-drag  work.  There  are  localities  in  which  the  wire-draff  work 
must  be  done  where  launches  can  not  be  hired  for  the  purpose  because 
they  are  not  there  to  be  hired.  This  is  true  of  Porto  Rico.  Likewise, 
the  few  launches  available  in  the  region  of  Key  West  are  wholly  un- 
suited for  wire-drag  work. 

While  this  report  was  being  prepared,  there  has  been  recefved  from 
the  Secretary  of  the  Navy  a  letter  as  follows: 

Navy  Depabtment, 
Washinoton,  September  26,  1917. 

Sm:  I  have  the  honor  to  forward  herewith  a  paraphrase  of  a  cablegram  re- 
ceived from  the  governor  of  the  Virgin  Islands  of  the  United  States  relative  to 
the  inquiries  contained  in  your  letter  of  6  Septeml)er: 

"  It  is  recommended  that  a  wire-drag  survey  be  taken  of  the  waters  between 
the  Islands  of  St.  Thomas  and  St.  John  in  addition  to  the  vicinity  of  Vieques 
Sound.  It  is  regretted  that  there  are  no  motor  boats  available  in  this  locally 
for  this  work.  The  general  conditions  of  St.  Thomas  and  St.  .John  are  moun- 
tainous, ruggetl,  dense  undergrowth,  sloping,  thinly  populated,  and  arid.  In 
connection  with  the  topographical  survey,  the  location  of  property  boundaries  is 
most  important.  It  Is  also  recommended  that  a  geological  survey,  with  special 
reference  to  the  location  of  suitable  sites  for  artesian  wells,  be  made." 

The  Navy  Department  regrets  that  there  are  no  boats  available  for  assistance 
in  the  making  of  this  wire-drag  survey,  but  should  a  vessel  be  stationed  In  that 
vicinity  which  carries  appropriate  boats  for  this  service,  orders  will  be  issued 
for  her  to  assist  In  every  way  possible. 

The  Department  will  be  pleased  to  be  Informed  as  to  the  action  taken  relative 
to  the  survey  of  these  islands,  and  to  assist  in  any  manner  which  may  be 
possible. 

Sincerely  yours, 

JosEPHUB  Daniels. 

The  honorable  the  Secbetabt  or  Oommebcb. 
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To  this  letter  reply  was  made  as  follows : 

Depaktment  of  Commebce, 

Office  of  the  Secretary, 

September  29,  1917. 
Sib  :  The  receipt  of  your  letter,  dated  September  26.  1917,  relative  to  surveys 
in  the  Virgin  Islands,  Is  acknowledged. 

I  regret  to  leam  that  the  Navy  Department  will  be  unable  to  furnish  the 
necessary  launches  for  the  wire-drag  work  in  the  vicinity  of  the  Islands  of 
St.  Thomas  and  St.  John  and  Vieques  Sound,  as  It  is  understood  that  no  suitable 
launches  can  be  obtained  locally  for  this  work. 

Under  these  circumstances,  it  appears  that  the  hydrographlc  work  in  general 
will  necessarily  have  to  be  postponed  until  the  return  of  the  Coast  and  Geo- 
detic Survey  vessels  from  duty  under  the  Navy  Department  or  until  suitable 
launches  can  be  obtained  from  other  sources. 

As  stated  in  previous  correspondence  from  the  Coast  and  Geodetic  Survey, 
officers  and  equipment  ilor  the  shore  work  of  the  survey  of  the  Islands  will  be 
sent  to  St.  Thomas  at  the  earliest  practicable  date.  They  will  be  instructe<l  to 
use  any  of  the  small  launches  that  may  be  found  suitable  for  the  local  hydro- 
graphy, upon  arrival  in  the  Islands,  and  it  Is  probable  that  the  hydrographlc 
surveys  of  the  bays  and  harbors  can  be  made  during  the  winter. 
Respectfully, 

William  C.  Redfield. 
The  Secretary  or  the  Navy, 

WasJtinffton,  D.  C, 

In  concluding  this  matter,  I  can  not  better  express  conditions  than 
to  quote  from  a  letter  just  received  from  one  of  our  engineers  in 
charge  of  a  wire-drag  party  that  has  this  season  been  operating  in  the 
vicinity  of  Key  West,  Fla.: 

According  to  all  reports  we  have  been  fortunate  In  having  an  unusually  favor- 
able season  for  work  but  I  am  afraid  that  It  is  about  over,  for  heavy  squalls  and 
rain  are  beginning  to  make  things  Interesting  and  the  weather  seems  to  be  get- 
ting generally  unfavorable. 

It  would  not  be  so  bad  if  our  end  launch  could  only  take  care  of  herself,  but 
it  is  asking  almost  too  much  of  a  25-horsepower  guiding  launch  to  take  up  the 
drag  In  a  heavy  squall,  that  may  last  five  minutes  or  five  hours,  and  then  get  a 
line  to  the  end  launch  and  furnish  enough  power  to  give  her  steerage  way. 

I  wish  that  the  opponents  of  Government-owned  wire-drag  boats  could  have 
spent  the  season  with  us  and  personally  experienced  the  constant  annoyance 
and  obtained  an  Idea  of  the  Inefficiency  of  the  present  system  of  chartering 
boats,  especially  In  regions  where  suitable  launches  are  few  and  far  between. 
I  believe  that  this  is  the  first  wire-drag  work  that  has  been  done  almost  entirely 
out  of  sight  of  land  and  in  what,  because  of  strong  currents,  is  even  worse  than 
the  average  open  sea ;  and  it  has  been  necessary  to  do  it  with  launches  that  we 
would  hardly  consider  adequate  for  work  in  Cape  Cod  Bay. 

In  the  four  months  of  actual  field  work  to  date  we  have  covered  about  225 
square  miles.  Our  guiding  launch  is  the  most  able  sea  boat  for  her  size  that  I 
have  ever  seen  and  I  am  sure  that,  with  an  end  launch  that  could  even  Hiual 
her  iK)wer  and  slow  speed  of  6  or  7  knots,  we  could  easily  have  covere<l  100 
square  miles  more. 

Of  course  the  present  conditions  and  demands  of  the  Navy  for  numerous 
motor  boats  have  Increased  our  difficulty  in  obtaining  suitable  launches  but  they 
are  not  too  plentiful  in  this  region  at  any  time. 

NEED  AND  IMPORTANCE  OF  CURRENT  OBSERVATIONS. 

Earlier  in  this  report  I  described  the  nature  of  the  data  that  must 
be  gathered  by  the  Bureau  to  enable  it  to  furnish  predictions  of  the 
currents,  and  the  reasons  why  a  special  arrangement  was  necessary 
before  such  data  for  the  outside  coasts  could  be  secured  in  adequate 
amount  and  at  reasonable  cost 
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In  this  chapter  it  is  my  purpose  to  explain  the  importance  of  secur- 
ing more  information  regarding  ocean  currents  and  to  make  a  plea 
for  authority  to  expend  funds  for  that  purpose  in  a  manner  that  will 
secure  the  best  results  with  the  least  expenditure  of  money. 

I  have  explained  how  it  is  possible  through  hourly  current  obser- 
vations made  at  different  lightships  maintained  by  the  Bureau  of 
Lighthouses  on  the  Atlantic,  Gulf,  and  Pacific  coasts  to  obtain  data 
which  would  be  basic  for  the  localities  where  the  lightships  are  sta- 
tioned and  the  more  valuable  because  these  lightships  are  generally 
stationed  near  the  tracks  of  marine  commerce,  and  therefore,  if 
the  data  obtained  from  current  observations  at  these  ships  do  not 
form  the  premises  from  which  other  conclusions -can  be  drawn,  they 
would  be  of  the  utmost  importance  as  a  basis  for  predictions  in  the 
localities  where  the  lightships  were  stationed.  However,  based  on 
our  present  knowledge  of  current  phenomena  there  is  no  hesitation  in 
making  the  assertion  that  hourly  current  observations  made  at  advan- 
tageously located  lightships  would  form  a  basis  that  would  go  far 
toward  solving  the  problem  of  current  predictions. 

If,  then,  these  current  observations  at  lightships  will  result  in 
such  beneficial  data,  the  question  may  rightly  be  asked,  why  are  not 
these  observations  made?  The  reasons  are  that  the  funds  available 
for  carrying  on  the  work  of  the  Coast  and  Geodetic  Survey  under  the 
wording  oi  the  present  appropriations  can  not  legally  bie  expended 
to  remunerate  the  crews  of  these  various  lightships  for  making  these 
observations;  that  the  employees  on  the  light  vessels  will  not,  nor 
should  they,  be  expected  to  make  the  necessary  continuous  day  and 
night  observations  without  being  compensated  for  so  doing,  and 
that  it  is  impracticable  to  station  on  the  light  vessel  extra  men  em- 
ployed for  this  specific  duty.  I  am  advised  by  the  Commissioner  of 
Lighthouses  that  as  the  crews  of  the  various  lightships  are  only  paid 
fair  wages  for  the  services  they  now  perform,  it  is  extremely  difficult 
to  keep  men  in  the  service.  It  would  be  not  only  unfair  to  im- 
pose the  extra  duty  of  making  these  observations  on  the  crews  of 
the  lightships  without  extra  pay  for  the  services  but,  if  this  were 
done  and  the  observations  were  made  indifferently  and  without  a 
spirit  of  cooperation,  the  results  would  be  unreliable,  and  predictions 
made  from  them  might  be  so  wholly  erroneous  as  to  be  harmful 
rather  than  helpful. 

This  matter  nas  had  deep  consideration  both  by  the  members 
of  this  Bureau  and  by  the  officers  of  the  Bureau  of  Lighthouses,  and 
the  following  plan  is  locked  upon  with  favor  by  all  concerned, 
namely,  to  pav  out  of  the  appropriations  for  the  Coast  and  Geodetic 
Survey  into  the  mess  fund  of  each  lightship  where  current  observa- 
tions are  made  $1  for  each  day  that  observations  are  made.  Under 
existing  laws  there  is  a  prohibition  against  such  a  method  of  carry- 
ing on  this  work,  and  it  would  require  a  provision  in  the  bill  makincr 
appropriations  for  the  Coast  and  Geodetic  Survey  authorizing  such 
payments  before  this  could  be  done.  It  would  thus  cost  but  1365  a 
year  to  make  continuous  hourly  current  observations  at  any  selected 
lightship,  and  there  is  every  reason  to  believe  that  by  sucH  coopera- 
tion the  results  would  be  reliable. 

The  question  may  now  have  arisen  as  to  whether  these  current  data 
are  really  of  more  than  theoretical  importance.    To  show  that  they 
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are  of  practical  importance,  I  could  cite  numerous  instances  where 
wrecks  have  been  the  result  of  the  lack  of  knowledge  of  the  direction 
and  strength  of  currents,  but  shall  confine  myself  to  two : 

The  steamer  Lugano  was  at  a  point  2^  miles  off  Great  Isaac  Light 
at  the  northern  extremity  of  the  Bahama  Islands,  bound  for  a  port  in 
the  Gulf  of  Mexico.  Figure  34  ^  shows,  by  a  blue  line,  the  track  which 
the  master  laid  down  on  the  chart  for  his  vessel  to  follow  and  which 
he  actually  believed  it  was  following.  No  allowance  was  made  for 
the  north3rly  set  of  the  vessel  due  to  the  Gulf  Stream,  however,  and 
as  a  result  the  vessel  was  wrecked  on  Long  Reef,  17^  miles  north  of 
her  supposed  position.  In  other  words,  the  vessel,  instead  of  follow- 
ing the  track  as  shown  in  blue,  had  actually  followed  the  track  shown 
in  red. 

As  the  vessel  was  7|  hours  making  this  run,  and  during  that  time 
was  set  17i  miles  off  her  course,  it  follows  that  the  average  velocity 
of  the  current  to  which  she  was  subject  was  2 J  miles  per  hour;  but 
as  these  velocities  vary  greatly  for  different  parts  of  the  Gulf 
Stream,  it  is  probable  that  during  part  of  the  run  she  was  subject  to 
a  current  of  at  least  3  knots. 

A  case  of  even  greater  interest,  since  it  illustrates  not  only  the 
disaster  which  may  occur  from  a  lack  of  current  predictions  but, 
also,  the  way  in  which  lack  of  adequate  surveys  may  contribute  to 
such  losses,  is  that  of  the  steamer  Bear  which,  in  June,  1916,  stranded 
on  the  coast  of  California  and  became  a  total  loss. 

The  Bear  was  bound  from  the  Columbia  River  to  San  Francisco. 
The  weather  was  foggy;  since  passing  Cape  Blanco,  10  hours  before 
the  disaster,  they  had  been  unable  to  see  the  land  and  determine  their 
position.  Therefore,  as  they  approached  Cape  Mendocino  they  bf- 
gan  to  take  soundings  to  locate  the  position,  using  the  method 
described  earlier  in  this  report. 

In  this  locality  the  danger  line  is  the  30- fathom  curve.  Figure  35  *• 
shows  that  according  to  the  chart,  if  a  vessel  keeps  in  depths  of  30 
fathoms  or  more,  she  will  be  in  no  danger.  In  fact,  it  is  a  common 
practice  for  vessels  in  this  locality,  uncertain  of  their  position,  to  feel 
their  way  carefully  in  to  a  depth  of  30  fathoms  and  tnen  follow  that 
depth,  which  leads  within  easy  hearing  distance  of  the  fog  signal  on 
Blunts  Reef  Light  Vessel.  When  they  hear  that  signal  they  knew 
where  they  are  and  can  proceed  with  confidence. 

When  they  began  sounding  they  were  in  deep  water.  They  let 
out  1,200  feet  of  sounding  wire  without  reaching  bottom,  which 
meant  that  they  were  in  depths  of  over  100  fathoms,  or,  according 
to  the  chart,  somewhere  outside  the  100- fathom  curve.  They  took  a 
number  of  such  soundings,  no  bottom  at  100  fathoms.  Then  they  got 
bottom,  about  80  fathoms.  They  felt  their  way  along,  sounding  as 
they  went,  getting  bottom  in  depths  which  shoaled  gradually  from 
80  to  34  fathoms.  In  other  words,  according  to  the  chart  they  were 
always  outside  their  danger  line,  the  30- fathom  curve. 

The  next  sounding  reported  again  gave  deep  water — 80  fathoms, 
and  after  that  no  bottom  at  100  fathoms.  According  to  the  chart, 
there  was  only  one  place  where  such  a  series  of  soundings  could  have 
been  obtained.  The  vessel  must  have  crossed  the  shoal  plateau  which 
extends  westward  from  Capo  Mendocino  and  entered  the  deep  sub- 

•  Not  Included  in  this  compilation. 
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marine  valley  which  makes  in  toward  the  beach  about  3  miles  south- 
westward  from  the  cape. 

In  other  words,  the  vessel  must  safely  have  passed  the  dangerous 
reefs  off  Cape  Mendocino.  The  commander  assumed  that  such  was 
the  case,  and  changed  his  course  for  Point  Arena.  About  an  hour 
Jater  the  vessel  stranded  near  the  mouth  of  Bear  River,  2  miles  north- 
ward of  the  cape.  Instead  of  following,  approximately,  the  track 
shown  on  the  chart  in  black,  it  had  actually  followed  the  one  shown 
in  red. 

Here  is  a  disaster  which  cost  six  lives  and  a  vessel  valued  at 
$1,000,000,  which  occurred  as  a  direct  result  of  the  navigator  not 
having  the  information  essential  to  the  safety  of  his  passengers,  his 
ship,  and  himself.  It  is  true  that  the  official  investigation  of  the 
disaster  proved  that  the  officers  in  charge  had  been  guilty  of  what 
might  be  called  contributory  negligence  and  that  had  it  not  been  for 
such  negligence  the  .disaster  might  not  have  occurred. 

However^  it  is  just  this  information  of  the  currents  and  the  ocean 
depths,  which  this  navigator  did  not  have,  that  should  be  obtained 
and  put  in  practicable  form  as  soon  as  possible  so  that  navigation 
may  oe  adequtely  safeguarded  and  the  recurrence  of  such  fatalities 
prevented. 

CREWS  or  VESSELS. 

Another  need  in  connection  with  the  hydrographic  work  is  to 
remedy  the  situation  with  regard  to  crews  on  the  vessels  of  the  Coast 
and  Geodetic  Survey,  which  has  lone  been  a  serious  one  and  this 
year  became  so  acute  that  a  number  of  the  vessels  had  to  be  laid  up 
as  a  result  of  the  impossibility  of  getting  and  keeping  sufficient 
men  to  enable  them  to  operate  emciently. 

The  conditions  of  labor  in  the  United  States  have  undergone  an 
enormous  change  in  the  past  few  years.  Labor  has  demanded  and 
received  higher  wages  and  better  working  conditions.  The  Coast 
and  Geodetic  Survey,  however,  amone  other  Government  institu- 
tions, has  been  unable  to  keep  pace  with  that  change,  and  the  result 
has  been  that  just  in  proportion  as  it  failed  to  do  so  its  efficiency  has 
been  reduced. 

There  are  a  number  of  factors  which  make  service  in  the  Coast 
and  Geodetic  Survey  undesirable  from  the  point  of  view  o^^'^^e  en- 
listed man.  The  pay  is  less  than  he  can  earn  elsewhere,  eicher  in 
the  merchant  marine  or  in  various  industries  ashore ;  the  work  is  of 
more  than  average  difficulty  and  must  sometimes  be  continued 
through  much  longer  hours  than  the  8  to  10  hours  to  which  he  is 
accustomed  elsewhere;  the  living  conditions  in  the  crowded  forecastles 
of  small  and  antiquated  wooden  vessels  are  anything  but  attractive; 
and,  finally,  his  employment  is  only  temporary  and  may  be  termi- 
nated at  any  time,  so  that  he  has  not  even  the  incentive  of  a  per- 
manent position  to  compensate  him  for  the  other  undesirable  features 
enumerated. 

The  result  of  these  conditions  is  that  the  Coast  Survey  has  earned 
the  reputation,  among  seafaring  men,  of  being  an  undesirable  service. 
Men  will  come  to  it  only  as  a  last  resort,  when  out  of  work,  out  of 
money,  and  with  no  chance  to  find  employment  in  other  lines  of  work. 
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This  means,  of  course,  that  the  Survey  gets  the  most*  undesirable  type 
o£  men  on  the  water  front — the  misnts,  those  who  in  the  process  of 
selection  have  been  refused  for  other  more  desirable  occupations. 

Such  men  seldom  remain  on  one  job  long  enough  to  become  of 
value.  When  they  have  earned  a  few  dollars  they  want  to  quit;  if 
they  can  not  obtain  their  discharge  upon  reouest,  they  either  desert 
or  by  refusing  duty,  drunkenness,  and  general  misconduct  compel  the 
commanding  oflScer  to  get  rid  of  them. 

The  constant  change  and  upheaval  in  the  crews  which  result  from 
these  conditions  are  strikingly  portrayed  in  the  following  table, 
which  shows  for  each  Coast  Survey  vessel  in  the  United  States  waters 
the  complement  allowed  and  the  number  of  persons  in  the  comple- 
ment during  the  fiscal  year,  1917 : 


VesseL 

btatloD. 

Comple- 
ment 

Persons 
in  com- 
plement 

Sorveyor 

Atlantic  coast 

58 
42 
44 

16 
18 
49 

ao 

•  85 

BttdM 

do 

lao 

Tli#. 

do 

171 

Matchless 

....do 

54 

HvdrocraDher 

flulf  coast 

51 

Patterson 

Pacific  coast 

M82 

£xDlorar 

....do 

»U4 

•  In  commission  only  since  Jmie  11. 1917. 

b  In  commission  only  about  seven  to  eight  months  of  the  year. 

Even  this  table  does  not  tell  the  whole  story,  as  there  is  not  one 
of  these  vessels  which  has  not  been  continuously  shorthanded,  through 
inability  to  obtain  recruits. 

These  factors,  the  undesirable  type  of  men  which  alone  can  be 
obtained  and  the  inability  to  keep  men  even  of  this  type,  result  in  a 
great  loss  in  efficiency. 

The  Coast  Survey  ships,  as  surveying  units,  are  carefully  planned, 
and  their  equipment  and  personnel  are  arranged  so  as  to  pro- 
vide for  the  most  efficient  and  economical  operation  of  three  to 
five  surveying  parties.  In  these  parties  the  enlisted  men  form  an 
integral  part.  They  are  not  there  merely  to  man  the  ship;  they 
take  an  active  part  in  the  surveying  work.  They  are  the  recorders, 
rodmen,  leadsmen,  tide  observers,  coxswains  or  engineers  of  the  sur- 
veying launches,  operators  of  the  sounding  machines,  etc.  There  are 
no  idlers  or  supernumeraries;  each  man  (with  the  possible  exception 
of  the  mess  force)  has  his  definite  place  in  the  organization,  and  so 
the  shortage  of  a  single  man  means  a  loss  in  efficiency,  while  a  short- 
ace  of  three  to  five  men  means  that  one  less  party  can  be  worked. 
This  means  that  in  return  for  the  saving  in  the  wages  of  these  men 
(a  negligible  quantity)  the  efficiency  of  the  vessel,  which  must  be 
measured  by  the  amount  of  work  accomplished,  is  reduced  from  one- 
third  to  one-fifth. 

It  costs  from  $30,000  to  $60,000  a  year  to  operate  one  of  these  ships, 
depending  on  size  and  location,  and  it  follows  that  a  shortage  of  a 
few  men  in  the  complement  will,  for  a  ship  engaged  in  combined 
operations,  result  in  a  loss  of  $6.0CK)  to  $20,000  a  year. 

Losses  occur  as  a  result  of  the  lack  of  training  of  the  men  in  the 
specialized  work  which  they  are  required  to  perform.    The  eiJisted 
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men  in  the  Coast  Survey  require  such  training  quite  as  much  as  do 
the  men  in  the  Army  or  Navy.  As  already  indicated,  in  the  tormet 
service  these  men  do  not  merely  shovel  coal,  scrub  decks^  or  clean 
brass;  they  take  an  active  part  in  the  surveying  operations,  only 
a  little  less  important  than  that  of  the  officers,  and  no  amount  of 
efficiency  on  the  part  of  the  officers  can  compensate  for  their  failure 
to  perform  their  work  properly.  In  these  days  of  increased  draft, 
ships  must  pass  close  to  the  bottom,  particularly  along  the  Atlantic 
coast.  The  officers  may  properly  find  and  locate  the  channels  or 
shoals,  but  if  the  leadsman  does  not  read  the  depths  correctly,  if  the 
recorder  does  not  record  them  properly,  or  if  the  tide  observer  goes 
to  sleep  or  goes  off  somewhere  for  the  day  and  then  "  fakes  ^  the 
record  of  his  staff  readings,  the  result  may  be  the  loss  of  a  vessel 
through  an  error  in  the  chart. 

At  least  a  season's  work  is  necessary  to  properly  train  these  men 
in  such  duties.  Yet,  the  record  of  changes  m  complement  above 
quoted  shows  that  the  complements  change  on  an  average  of  two  to 
three  times  a  year.  Furthermore,  the  men  that  present  conditions 
enable  the  Survey  to  obtain  are,  as  a  rule,  of  a  type  that  have  no 
desire  to  become  proficient  in  the  work.  Their  thoughts  center  on 
spending  their  pay,  not  on  earning  it  fairlv,  so  that  too  often  their 
efforts  are  concentrated  on  performing  the  minimum  amount  of 
labor  that  can  je  forced  out  of  them. 

Losses  occur  as  a  result  of  the  efl'ec:  of  these  conditions  upon 
the  officers.  Officers,  who  year  after  year  are  compelled  to  operate 
under  such  discouraging  conditions,  who  are  contmually  harassed 
by  their  inability  to  obtain  good  men  or  to  enforce  discipline  over 
bad  ones,  and  who  have  appealed  to  the  office  again  and  again  for 
relief,  without  obtaining  it,  become  discouraged  and  lose  tneir  en- 
thusiasm and  ambition  Tor  accomplishment.  Inevitably,  they  come 
finally  to  take  things  easy,  to  humor  the  crews,  to  making  conces- 
sions before  an  issue  is  forced.  Their  first  thought  is  not  the  ac- 
complishment of  the  work  with  which  they  are  charged  but  rather 
to  so  operate  as  to  avoid  a  rupture  which  they  are  powerless  to 
control. 

It  must  be  clearly  understood  that  these  conditions  are  not  merely 
the  result  of  the  present  world  conflict.  They  existed  in  a  serious 
degree  before  that  conflict  began,  and  the  war  has  merely  exagger- 
ated them  to  such  an  extent  that,  as  already  stated,  it  has  become 
necessary  to  lay  up  certain  ships  which  could  no  longer  be  operated 
efficiently. 

An  effort  has  been  made  to  compute  the  cost  of  these  losses  in 
efficiency,  and  from  the  best  data  available  it  appears  that  the  loss 
by  the  seven  vessels  operating  in  the  United  States  during  the  past 
yea^r  is  about  $82,000.  One  case,  that  of  the  Patterson^  may  be  cited 
a?  typical. 

The  Patterson  works  in  Alaska  in  the  summer,  and  winters  in 
Seattle.  Last  spring  she  was  detained  20  days  in  Seattle  through 
inability  to  obtain  men.  She  finally  sailed  with  a  shortage  of  5 
men.  After  working  for  about  6  weeks  with  this  reduced  complement 
and  its  resultant  loss  of  efficiency,  the  ship  was  compelled  to  go  to 
port.  Here  5  days  were  lost  through  drunkenness  among  the  crew 
and  their  refusal  of  duty.    She  finally  got  away  with  a  shortage  of 
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7  men.  Efforts  tc  recruit  men  in  Seattle  to  fill  these  vacancies  we:e 
unavailing;  men  would  not  consider  the  $60  .;  month  offered  when 
they  could  readily  earn  $100  ar  over  elsewhere. 

Work  was  continued  with  this  reduced  complement,  therefore, 
until  early  in  August  when  the  situation  was  relieved  by  discon- 
tinuing the  work  of  another  vessel,  the  Explorer^  which  had  been 
operating  under  conditions  equally  unsatisfactory.  Enough  men 
were  kept  aboard  the  Explorer  to  bring  her  to  Seattle,  where  she 
was  laid  up;  the  remainder  of  her  crew  was  transferred  to  the 
Patterson. 

The  estimated  cost  of  this  decreased  eflSciency  on  the  Patterson^ 
alone,  is  $24,500. 

All  possible  means  have  been  used  by  the  Survey  to  improve  these 
conditions.  The  pay  of  the  crews  has  been  increased  to  an  amount 
considerably  beyond  that  available  under  the  existing  appropriation. 
If  the  ships  were  operated  during  the  1918  fiscal  year  on  the  same 
basis  as  they  have  been  for  some  years  past,  there  would  be  a  de- 
ficiency of  ^0,000  in  the  appropriation  for  pay  of  crews.  The  fact 
that  officers  and  vessels  of  the  Survey  have  been  taken  over  by  the 
Navy  relieves  the  situation ;  otherwise,  it  would  have  been  necessary 
either  to  obtain  a  deficiency  appropriation  from  Congress,  or  to  lay 
up  at  least  part  of  the  ships  in  the  spring  of  1918. 

For  this  situation  there  are  two  possible  remedies,  one  partial  and 
one  complete. 

The  partial  remedy  is  to  allow  the  present  status  of  the  crews 
to  remain  unchanged,  employing  them  for  the  duration  of  the  season, 
and  paying  them  a  wage  as  hi^  or  slightly  higher  than  they  would 
obtain  elsewhere. 

This  plan,  in  a  modified  form,  has  already  been  adopted  bv  the 
Bureau,  and  in  the  1919  estimates  the  fund  for  pay  of  crews  is  based 
on  the  wage  scale  recently  adopted  for  the  governmental  and  private 
merchant  fleets  by  representatives  of  the  Department  of  Commerce, 
the  Department  of  Lahor,  the  Shipping  Board,  employers,  and  em- 
ployees. 

There  are,  however,  a  number  of  reasons  why  this  increase  in  wages 
will  not  completely  solve  the  problem  under  consideration. 

1.  The  equality  in  wages  is  only  apparent,  for  the  earnings  of 
merchant  seamen  are  materially  increased  by  overtime  pay,  which  it 
is  impracticable  to  grant  employees  in  the  Coast  and  Geodetic  Survey. 
■  2.  The  Survey  vessels^  working  near  ports,  must  compete  not  only 
with  the  merchant  marine  but  also  with  the  labor  markets  ashore. 
These  latter  are  glad  to  pay  $75  to  $100  per  month  for  the  men  to 
whom  the  Survey  can  offer  only  $60. 

3.  Employing  men  for  the  season  only,  even  if  they  could  be  in- 
duced to  remain  for  that  period,  will  not  afford  a  complete  solution. 
As  has  already  been  shown,  the  maximum  effectiveness  m  the  work  of 
the  Survey  can  be  obtained  only  with  trained  crews.  It  requires  a 
season  to  train  these  men,  and  under  the  above  plan  they  would  be 
discharged  just  when  they  were  beginning  to  be  effective  and  the 
following  season  the  same  training  process  would  be  begun  anew. 

The  truth  is  that  increased  pay  is  only  one  element  entering  into 
the  final  solution  of  the  problem.  The  final  solution  rests  on  a  com- 
plete readjustment  of  present  conditions. 
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The  men  must  eventually  be  given  permanent  employment  at  a  fair 
wage  and  under  comfortable  living  conditions.  Thev  must  have 
be^re  them  some  prospect  of  advancement  for  faithful  service,  and 
their  rights  must  be  luUy  safeguarded.  In  return,  they  must  be 
required  to  live  up  to  the  terms  of  an  equitable  contract,  and  there 
must  be  authority  for  dealing  effectively  with  the  occasional  undesir- 
able who  refuses  to  do  so. 

Such  a  readjustment  will  make  it  possible  to  build  up  a  permanent 
organization  of  sober,  industrious  men,  devoted  to  the  Survey  and  its 
interests  through  long  association,  and  will  result  in  an  increase  of 
20  to  26  per  cent  in  the  efficiency  oi  every  vesseL 
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Part  n.— WORK  AND  NEEDS  OF  THE  WASfflNGTON 

OFFICE, 

CHAPTER  I. 

WORK  OF  THE  WASHINGTON  OFFICE. 

Last  year,  in  my  annual  report,  I  gave  a  synopsis  of  the  duties  of 
the  various  divisions  and  sections  of  the  Washington  office  of  this 
Bureau ;  and  as  the  organization  and  duties  have  remained  the  same, 
though  there  have  been  a  few  changes  in  the  personnel,  it  is  unneces- 
sary to  agaii-  enumerate  their  duties,  but  I  will  state  in  general  terms 
the  nature  of  the  work  of  the  Washington  office  and  then  more 
particularly  what  each  division  and  section  has  accomplished. 

In  addition  to  the  administrative  direction  of  the  work  of  the 
Bureau  being  centered  at  the  Washington  office,  it  is  the  repository 
for  all  original  notes,  survey  sketches,  and  books  of  record  made  in 
the  field,  whether  on  land  or  at  sea,  in  the  process  of  carrying  on  the 
surs'eys  which  it  is  the  function  of  tne  Bureau  to  make.  It  is  through 
this  office  that  data  from  these  surveys  are  handled  and  finally  issued 
in  the  form  of  charts,  tide  tables,  coast  pilots,  magnetic  tables,  and 
special  publications  containing  geodetic  and  other  information  of 
value  to  the  navigator  and  the  engineering  profession. 

It  would  not  be  of  general  interest  to  give  in  detail  all  the  activi- 
ties of  the  different  divisions  and  sections  of  the  office  in  compiling, 
drafting,  computing,  preparing  for  printing,  printing,  and  in  carry- 
ing on  correspondence  incident  to  the  issuing  of  the  charts  and  pub- 
lications of  this  Bureau,  but  it  seems  well  to  show  a  comparison  of 
this  year's  issue  of  charts  and  coast  pilots  with  that  of  last  year  and 
previous  years,  and  for  the  purpose  of  record  to  give  a  r^sum6  of  the 
accomplishments  of  each  of  the  divisions  of  the  office. 

A  brief  summary  of  the  work  accomplished  by  the  different  divi- 
sions of  the  office  during  the  fiscal  year  is  as  follows : 

OFFICE  OF  THE   HYDROGRAPHIC   AND   GEODETIC  ENGINEER   IN   CHARGE  OF 

OFFICE. 

Greneral  routine  office  work  incident  to  the  maintenance  and  upkeep 
of  the  buildings  occupied  by  the  Bureau.  In  this  connection,  the  old 
boilers  that  supplied  heat  for  the  buildings,  and  which  had  been  con- 
demned by  inspectors  under  the  Engineer  of  the  United  States  Navy 
Yard,  were  removed  and  two  new  boilers  installed.  Extensive  ini- 
provements  were  made  throughout  the  various  sections  of  the  office 
in  an  effort  to  place  them  in  a  sanitary  and  orderly  condition,  in  order 
to  fulfill  the  requirements  of  the  Public  Health  Service. 
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Under  a  rearrangement  of  the  sales  office,  bookkeeping  room,  chart- 
correcting  room,  and  the  printing  rooms  the  transaction  of  business 
has  been  greatly  facilitated.  The  production  of  charts  has  been 
greatly  increased  by  printing  a  large  number  of  them  by  lithography 
rather  than  from  the  engraved  copper  plates.  Receipts  from  the  sale 
of  charts  and  publications,  etc.,  during  the  year  were  $21,018.58. 

A  new  spring  balance  for  applying  the  exact  required  tension  to 
invar  base  tapes  in  measuring  primary  base  lines  was  designed,  as 
was  also  a  new  sounding  tube. 

During  the  fiscal  year  1,668  instruments,  apparatus,  tools,  etc^ 
were  repaired  ih  the  shops;  1,534  instruments,  apparatus,  tools,  etc, 
were  made,  and  707  instruments  purchased. 

Instrnments  shipped  to  the  field  during  the  year 3, 790 

Instruments  received  from  the  field  during  the  year 2, 545 

Articles  of  general  property  shipped  to  the  field  during  year 6, 717 

Articles  of  general  property  received  from  field  during  year 1. 257 

The  expenditures  for  the  purchase  of  items  of  various  kinds  for 
the  office  amounted  to  $89,985.  By  improving  the  methods  of  han- 
dling this  business,  the  section  handling  the  expenditure  of  these 
moneys  has  been  able,  though  short  handed,  to  keep  pace  with  the 
needs  of  the  Bureau.  The  war  situation  has  made  very  difficult  the 
purchasing  of  supplies.  Delinquency  on  the  part  of  contractors  in 
the  delivery  of  supplies  is  becoming  more  and  more  frequent,  thus 
necessitating  extra  work  and  correspondence. 

During  the  year  58  new  original  topographic  sheets  and  70  new 
hydrographic  sheets  were  added  to  our  archives,  as  were  also  numer- 
ous original  records  made  during  the  course  of  surveys  in  the  field. 
These  were  all  properly  accessioned  and  filed  for  future  reference. 

DIVISION  OF  GEODESY. 

The  most  important  pieces  of  work  which  were  completed  during 
the  past  fiscal  year  or  which  were  in  progress  durinc  that  time  are 
the  following,  some  of  which  may  have  been  begun  during  the  pre- 
vious fiscal  year : 

Computation  and  adjustment  of  the  following  pieces  of  triangu- 
lation :  (1)  The  triangulation  which  controls  the  survey  of  the  Mary^ 
land  Shellfish  Commission;  (2)  along  the  coast  of  Maine;  (3)  Utah- 
Washington  arc  of  primary  triangulation;  (4)  Lake  Washington 
and  Seattle;  (5)  ninety-eighth  meridian  south,  connecting  with 
Mexican  triangulation;  (6)  St.  Vincents  Sound,  Fla.;  (7)  Boston 
Bay,  Mass.;  (8)  along  the  coast  of  Georgia;  (9)  Tampa  Bay,  Fla,; 
(10)  Pasquotank  River,  N.  C;  (11)  Lake  Borgne  and  Lake  Pont- 
chartrain,  La.;  and  (12)  in  Rhode  Island. 

The  field  computation  was  made  of  the  following  pieces  of  triangu- 
lation: (1)  Artnur  Kill,  N.  J.;  (2)  in  the  District  of  Columbia  and 
suburbs,  for  the  Washington  Suburban  Sanitary  Commission;  and 
(3)  Memphis-Little  Rock  (traverse). 

The  computation  and  adjustment  of  the  following  lines  of  precise 
leveling:  (1)  In  Michigan  and  Indiana;  (2)  from  boundary  to 
Vanceboro,  Me.;  (3)  from  Clovis  to  Pecos,  Tex.;  (4)  from  Cedar 
Keys,  Fla.,  to  Birmingham,  Ala.;  (5)  from  Washin^on,  D.  C,  to 
Indian  Head,  Md.;  and  (6)  from  Birmingham  to  Mobile,  Ala. 
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The  computation  of  azimuth,  the  observations  for  which  were  made 
by  Hydrographic  and  Geodetic  Engineer  C.  V.  Hodgson  in  1915-16. 

The  computation  of  latitude  and  longitude,  the  observations  for 
which  were  made  by  Hydrographic  and  Geodetic  Engineers  J.  E. 
McGrath  and  W.  B.  Fairfield  in  1916, 

The  computation  of  various  latitudes,  the  observations  for  which 
were  made  a  nmnber  of  years  ago. 

The  computation  and  adjustment  of  latitude  and  longitude  for 
Rochester,  N.  Y.,  the  observations  for  which  were  made  by  Hydro- 
graphic  and  Geodetic  Engineer  C.  H.  Sinclair. 

The  computation  and  adjustment  of  observations  for  the  deter- 
mination of  the  intensity  oi  gravity  at  a  number  of  stations  estab- 
lished by  Messrs.  Garner  and  Steinberg. 

DIVISION  OP  HYDROQBAPHT  AND  TOPOGRAPHY. 

In  this  division  was  planned  the  details  of  carrying  on  the  hydro- 
graphic  work  and  preparing  instructions  to  the  various  field  parties 
for  its  execution.  This  included  instructions  to  the  parties  on  the 
various  vessels  of  the  Bureau,  the  wire-drag  parties,  and  the  revision 
parties. 

In  respect  to  the  locality  where  the  work  has  been  done,  investiga- 
tions have  been  made  with  regard  to  the  different  existing  surveys, 
the  character  of  the  locality,  the  nature  of  the  bottom,  and  the  re- 

3uired  closeness  of  the  work  to  be  done.    By  a  careful  study  of  con- 
itions  surrounding  the  area  to  be  surveyed,  and  reviewing  former 
survey  records,  data  and  results  were  placed  before  each  chief  of 
party  that  assisted  him  to  efficiently  direct  his  operations. 
The  office  work  of  this  division  further  consisted  of  reviewing  and 

Bassing  upon  the  plans  and  specifications  of  the  new  vessel  of  the 
bureau,  the  Surveyor^  which  has  recently  been  completed.    Repairs 
to  vessels  have  also  been  supervised  from  this  division. 

Two  coast  pilots  and  one  inside  route  pilot  were  prepared  for  the 
printer  during  the  year;  also,  the  tide  tables  for  1918. 

DIVISION  OF  CHARTS. 

The  following  statistics  show  the  accomplishments  of  this  division 
in  the  way  of  drafting,  engraving,  and  photographic  work  for  the 
past  year,  as  well  as  tne  accomplishments  for  1913,  1914,  1915,  and 
1916: 


Work  done 


DBAFTIKO. 

Schemes  apim>ved  for  new  charts 

Approved  schemes  on  hand,  charts  not  started 

Drawings  for  new  charts  (hushed 

Drawings  for  new  charts  in  hand 

New  drawings  for  new  editions  flnished 

New  drawings  for  new  editions  in  hand 

Extensive  corrections  finished 

Extensive  corrections  in  hand 

Chart  drawings  fh>m  Manila,  for  new  charts  finished. . 
Cbart  drawings  from  Manila,  for  new  editions  finished 


1913 

1914 

1915 

1916 

15 

20 

18 

4 

5 

4 

11 

5 

23 

18 

18 

4 

13 

16 

8 

10 

5 

7 

4 

10 

2 

6 

10 

121 

87 

137 

167 

5 

9 

18 

11 

12 

8 

3 

2 

1 

10 

4 

6 

1917 


8 

5 
11 
10 
11 

4 
151 
14 

3 
14 
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Work  done. 


1913 


1014 


1015 


1016 


1917 


DKUULVINO. 


New  plates  for  new  charts  finished 

New  plates  for  new  charts  in  hand 

New  plates  for  former  lithograph  charts  in  hand.. 

New  bassos  for  new  editions  finished 

New  bassos  for  new  editions  in  hasd 

New  editions  using  current  plate  finisl&ed 

New  editions  using  current  plate  in  liand 

Extensive  corrections  applied  to  plates 

Extensive  corrections  applied  to  plates  in  hand. . 

ICisoellaneous  plates  engraved  i»r  corrected 

Minor  corrections  applied  to  plates 

Charts  in  section,  engraving  not  started .• 


FHOTOORAPHINO. 


Glass  Dflfatives  made 

Paper  necitives  made 

Veiox  pcmts  made 

Vandyke  prints  made 

Bromide  prints  made 

Blue  prints  made 

Photostat  prints  made. 

Lantern  slides  made 

If atrices  made 

Redeveloped  prints  made 

Prints  mounted 

Negatives  developed 

Photolithograph  negatives,  number  of  charts... 


15 

14 

21 

2 

258 

13 

8 

1,315 

2 


992 

32 

1,215 

135 

340 

2,123 

11,240 

1 

74 


18 
13 
14 
6 
230 
0 
11 
1,198 


1,184 

30 

1,903 

244 

317 

1,937 

11,381 

11 

101 


8 
13 

1 

19 
16 
18 

4 

286 

11 

11 

1,245 


2 
11 

3 
11 
16 
24 

2 

816 

14 

22 

1,158 


8 
6 

2 
1ft 

3 
3S 

2 
200 

7 
21 


1,180 

9 

1,968 

64 

250 

3,127 

15,224 

172 

90 


'•1! 

4,3U 

53 

500 

2,4U 

18,549 

864 

43 


1,109 


8,413 
36 
391 
1,911 
19,017 
308 
96 
197 
61 
41 


DIVISION  OF  TERRESTRIAL  MAGNETISM. 

The  office  work  accomplished  by  this  division  during  the  year  is 
as  follows: 

The  results  of  field  work  executed  during  1916  were  computed  and 
prepared  for  publication  as  Special  Publication  No.  42. 

Magnetic  Tables  and  Magnetic  Charts  for  1915  was  completed 
and  submitted  for  publication  as  Special  Publication  No.  44.  It 
contains  the  latest  values  of  declination,  dip,  and  horizontal  intensity 
for  all  places  in  the  United  States  and  adjacent  foreign  countries 
at  which  magnetic  observations  had  been  made  up  to  the  end  of  1915, 
together  with  corresponding  reduced  values  for  January  1,  1915; 
tables  used  in  reducing  the  results  to  1915 ;  tables  giving  the  values 
of  the  magnetic  elements  and  components  for  each  full  degree  of 
latitude  and  longitude  in  the  United  States;  maps  showing  the  lines 
of  equal  declination,  dip,  horizontal  intensity,  vertical  intensity,  and 
total  intensity  as  well  as  lines  of  equal  annual  change  of  the  first 
three. 

The  reduction  of  the  observations  made  at  the  five  magnetic  ob- 
servatories during  1915  was  completed  and  progress  was  made  with 
the  1916  observations. 

The  earthquakes  recorded  at  the  five  magnetic  observatories  have 
been  tabulated  monthly  and  the  results  have  been  published  in  the 
Monthly  Weather  Review,  and  transmitted  to  the  International 
Seismological  Association  and  others  engaged  in  a  comparative  study 
of  earthquake  data. 

Observatory  data  for  August  26, 1917,  were  prepared  at  the  request 
of  Prof.  R.  F.  Stupartj  to  be  used  in  a  study  of  the  severe  magnetic 
storm  which  accompanied  the  auroral  display  of  that  date. 

An  isogonic  chart  of  the  State  of  Washington  and  a  coUectioii  of 
the  results  of  declination  observations  in  that  State  were  prepared 
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for  Henry  Landes  for  publication  in  a  geographical  dictionary  of 
the  State.  . 

A  table  giving  the  values  of  the  magnetic  declination  at  numerous 
places  in  me  Lmited  Stat^  for  1917  was  prepared  for  insertion  in 
the  World  Almanac. 

The  results  of  magnetic  observations  alon^  the  forty-ninth  parallel 
Canadian  boundary  were  tabulated  for  publication  with  the  report 
of  the  Boundary  Survey. 

Compass  data  were  supplied  for  146  charts. 

ISSUE  OF  CHARTS  AND  COAST  PILOTS. 

Figure  36  •  shows  graphically  how  the  issue  of  charts  has  increased. 
In  actual  figures,  the  nimiber  of  charts  issued  during  the  fiscal  year 

1916  was  158,303,  while  the  number  issued  during  the  fiscal  year 

1917  was  203,506. 

Figure  37  •  shows  graphically  how  the  issue  of  coast  pilots  has 
increased.  The  number  of  coast  pilots  issued  during  the  fiscal  year 
1916  was  5,602  while  the  number  issued  during  the  fiscal  year  1917 
was  7,935. 

PUBLICATIONS  ISSUED  DUBING  THE  TEAB. 

Serial  32.  United  States  coast  pilot,  Atlantic  coast :  Section  O,  Sandy  Hook  to 
Gape  Henry,  including  Delaware  and  Chesapeake  Bays.    284  p.,  1  map.    Svo. 

Serial  S3.  Results  of  observations  made  at  United  States  Coast  and  Geodetic 
magnetic  observatory  at  Vieques,  P.  R.,  1913-14 ;  by  Daniel  L.  Hazard.  102  p., 
7  charts.    4to. 

Serial  36.  Results  of  magnetic  observations  made  by  United  States  Coast 
and  Geodetic  Survey  in  1915 ;  by  Daniel  L.  Hazard.    80  p.    4to. 

Serial  42.  General  tide  tables  for  1917.    489  p.,  13  text  fig.    Svo. 

Serial  43.  Atlantic  coast  tide  tables  for  eastern  North  America,  1917.  195  p., 
13  text  fig.    Svo. 

Serial  44.  Pacific  coast  tide  tables  for  western  North  America,  eastern  Asia, 
and  many  island  groups.  1917.    144  p.    Svo. 

Serial  45.  United  States  const  pilot,  Atlantic  coast,  section  E,  Gulf  of  Mexico 
fi-om  Key  West  to  Rio  Grande.    169  p.,  1  map.    Svo. 

Serial  47.  Elements  of  chart  making;  by  E.  Lester  Jones,  Superintendent 
(Special  publication  38.)    15  p.,  20  pi.,  12  charts.    8vo. 

Serial  48.  Supplement  to  regulations  and  instructions,  January  1,  1913- 
June  30,  1916.    20  p.    8vo. 

Serial  49.  Precise  leveling  from  Reno  to  Las  Vegas,  Nev.,  and  from  Tonopah 
Junction,  Nev.,  to  Laws,  Cnl. ;  by  H.  G.  Avers  and  G.  D.  Cowie.  (Special 
publication  39.)    49  p..  5  text  fig.    8vo. 

Serial  50.  Investigation  of  gravity  and  isostasy;  by  William  Bowie.  (Special 
publication  20.)    196  p.,  1  pi.,  4  p.  of  pi.,  9  charts  in  pocket    4to. 

Serial  51.  Supplement  to  United  States  Coast  and  Geodetic  Survey  catalogue 
of  charts,  coast  pilots,  and  tide  tables,  1916.    August  30,  1916.    6  p.    4to. 

Serial  52.  Inside  route  pilot :  New  York  to  Key  West  3d  ed.,  September  15. 
1916.    94p.,  8  1Itho.    8vo. 

Serial  53.  Rules  governing  the  Issue  of  original  sheets  and  records.    2  p.    8vo. 

Serial  54.  Supplement  to  United  States  Coast  and  Geodetic  Survey  catalogue 
of  charts,  coast  pilots,  and  tide  tables,  1916.    January  2,  1917.    7  p.    4to. 

Serial  55.  Supplement  to  regulations  and  instructions  for  government  of 
United  States  Coast  and  Geodetic  Survey.    9  p.    8vo. 

Serial  56.  Supplement  to  third  edition  United  States  coast  pilot.  Atlantic 
coast  part  III,  from  Cape  Ann  to  Point  Judith,  February  1.  1917.  21  leaves. 
Svo. 

•Not  inclnded  In  tbia  compilation. 
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Serial  57.  Supplement  to  United  States  coast  pilot,  Atlantic  coast,  parts  I-n, 
March  9,  1917.    13  leaves,  Svo. 

Serial  58.  Supplement  to  United  States  coast  pilot,  Atlantic  coast,  section  D, 
March  16,  1917.    22  leaves.    Svo. 

Serial  00.  Use  of  mean  sea  level  as  the  datum  for  elevations;  by  R  Lester 
Jones,  superintendent.     (Special  publication  41.)     21  p.    Svo. 

Annual  Report  of  Superintendent,  1916.  164  p.,  20  litho.,  33  pL  [Printed  also 
as  H.  doc.  1489,  64th  Cong.,  2d  sess.]     8vo. 

Centennial  celebration  of  United  States  Coast  and  Geodetic  Survey.  196  p., 
42  text  fig.,  3  pasters.    4to. 

Supplement  to  United  States  coast  pilot,  Atlantic  coast,  section  D,  Cape 
Henry  to  Key  West    September  22, 1916.    19  leaves.    Svo. 

Tables  for  a  poly  conic  projection  of  maps.  (Special  publication  6,  rev.  4th 
ed.,  1917.)    189  p.,  1  text  fig.    4ta 
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CHAPTER  n. 

NBBDS  OF  THE  WASHINGTON  OFFICB. 

CLERICAL  FORCE. 

The  following  are  needed : 

1.  Increase  in  number  of  clerks. 

2.  Increase  in  entrance  salary  for  clerks. 

In  the  report  of  the  Bureau  for  1916  emphasis  was  laid  on  the 
fact  that  the  work  is  greatly  handicapped  because  of  the  lack  of 
clerical  help.  It  was  also  explained  that  though  there  is  a  total 
of  40  clerks  in  the  Bureau,  so  many  of  these  are  assigned  to  special 
duties  that  the  persons  really  doing  clerical  work  are  but  25  in 
number.  Conditions  in  this  respect  are  the  same  this  year  as  they 
were  last  year.  The  work  of  many  divisions  in  the  office  is  seriously 
handicapped  because  of  the  lack  of  clerical  help.  In  some  of  the 
divisions,  because  this  clerical  work  must  be  done,  it  has  been  neces- 
sary to  assign  other  employees  to  it,  with  the  result  that  higher 
salaried  employees,  with  technical  qualifications,  are  performing 
duties  that  a  clerk  at  much  less  salary  could  do  better. 

The  entrance  salary  for  clerks  in  this  Bureau  is  $720  per  annum. 
There  are  six  positions  at  this  salary.  From  the  fact  that  entrance 
salaries  are  higher  in  most  other  bureaus  and  departments,  a  clerk 
that  comes  to  this  Bureau  at  $720  per  annum  only  remains  long 
enough  to  qualifv  for  a  better-paying  position  in  another  bureau 
or  department,  ^the  tabulation  below  snows  how  this  Bureau  has 
lost  the  services  of  low-salaried  clerks  over  a  period  of  11  years,  and 
how  conditions  in  this  respect  are  bettered  as  the  salary  scale  in- 
creases.   This  table  should  be  carefully  studied. 


FfMBlyear. 


Salary,  1720. 


Salary,  1900. 


Salary,  $1,000. 


s} 

f^ 


Salary,  $1,200. 


si 


1907.. 
1908.. 
1909.. 
1010.. 
1011.. 
1912.. 
1913. 
1914. 
1916.. 
1016. 
1017.. 


Average.. 


22  2/9 
42  6/7 
14  2/7 
U2/7 
28  4/7 
100 
fiO 

33  1/3 
0 

16^ 
66  2/3 


0 

0 
50 

16  2/8 
88  1/3 

0 
50 

0 
40 
20 
80 


0 

0 

0 

0 
25 

0 
12  1/2 

0 

0 
12  1/2 

0 


85.33+ 


21.81+ 


&45+ 


4.64+ 
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Salary.  $1,400. 

Salary,  $1,650. 

Salary,  $MOQL 

fiscal  year. 

< 

1 

1 

•  E 

ft* 

< 

1 

*  • 

1907 

4 

1 
0 
0 
0 

1 

0 
0 
0 
0 
0 
0 

26 
0 
0 
0 

26 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

1 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

IS  1/3 
0 
0 
0 

2 

0 
0 

1908 

1900 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

Avtngp 

4.64+ 

8.0S+ 

0 

From  the  foregoinff  it  is  evident  that  the  $1,800  positions  are  the 
only  ones  from  which  there  are  no  resignations;  and  that  inexperi- 
enced clerks  are  constantly  coming  into  the  service.  After  they  have 
been  trained  by  older  clerks  and  chiefs  of  divisions,  and  reach  a  point 
where  they  are  fairly  able  to  work  alone  and  without  constant  guid- 
ance they  become  restless  and  discouraged  by  the  stagnation  in  pro- 
motions and  the  results  are  resignations,  to  enter  more  promising 
fields. 

It  takes  a  long  time  and  a  great  deal  of  instruction  to  develop  the 
average  incoming  clerk  to  the  point  where  he  can  transact  inde- 
pendently the  duties  assigned  him.  A  large  amount  of  skilled  help  is 
wasted  in  training  the  novice.  The  Bureau  is  crippled  and  work  is 
retarded  as  follows: 

1.  Loss  of  time  in  training  the  new  clerk. 

2.  Loss  of  time  which  a  trained  clerk  would  give  in  the  same  posi- 
tion. 

3.  Loss  of  time  where  the  position  is  vacant  and  awaiting  an  in- 
cumbent. 

It  is  further  evident  that  to  maintain  a  reasonable  decree  of  per- 
manence in  the  trained  clerical  force  obstacles  to  meritorious  ad- 
vancement should  be  removed,  and  encouragement  to  greater  efforts 
to  attain  the  highest  specialization  should  be  given.  The  figures 
show  that  now  the  chance  to  advance  above  $1,000  per  annum  is 
almost  nil,  and  that  painstaking  effort  is  not  rewarded. 

The  great  amount  of  overtime  by  the  clerical  force  does  not  make 
up  for  the  lack  of  numbers,  and  many  details  in  the  line  of  efficiency, 
economy,  and  output  of  product  have  to  be  either  abandoned  or 
partly  lost  in  generalization.  The  field  force  has  been  increase  but 
the  clerical  force  has  had  no  additions  which  are  necessary  to  dis- 
pose of  the  increased  output  from  the  field.  Overtime  by  the  clerks 
for  the  fiscal  year  ended  June  30,  1917,  was  619  days,  or  an  average 
for  each  one  who  worked  overtime  of  19  days. 

Furthermore,  the  cost  of  living  as  well  as  salaries  in  commercial 
life  have  risen  to  such  an  extent  that  the  point  has  been  reached 
when  it  is  hardly  possible  to  induce  anyone  to  accept  one  of  these 
positions  at  $720  per  annum. 
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FRINTEB8. 

Salaries  for  the  printers  in  this  Bureau  are  unusually  low,  and  we 
must  obtain  better  positions  in  order  to  retain  competent  men  in 
the  service.  Our  lithographic  draftsmen  receive  only  from  $1,200 
to  $1,400  as  compared  to  the  $1,380  to  $2,100  paid  m  the  United 
States  Geological  Survey.  Our  lithographic  transferrers  are  paid 
$1,000  to  $1,200,  while  in  the  Geological  Survey  they  receive  up  to 
$1^0. 

Plate  printers  in  the  Coast  Survey  are  paid  $1,200  per  annum.  In 
the  Bureau  of  Engraving  and  Printing  they  earn  from  $3.07  to  $9.97 
per  day. 

This  great  disparity  in  the  salaries  paid  in  this  Bureau  compared 
with  the  higher  salaries  paid  in  other  technical  bureaus  has  made  of 
our  service  a  training  school  for  other  departments.  They  have 
drawn  on  us  liberally.  This  is  complimentary  but  discouraging.  We 
have  a  force  of  trained  enthusiastic  men  whom  we  desire  to  retain  in 
the  service,  but  by  reason  of  the  small  salaries  we  are  permitted  to 
pay  them  they  are  continually  dropping  out.  Figure  38  «  graphically 
expresses  conditions. 

INSTRUMENT  MAKERS. 

The  art  of  constructing  instruments  and  apparatus  used  by  geod- 
esists,  astronomers,  hydrographers,  and  others  engaged  in  the  work 
of  the  Coast  Survey  is  one  requiring  years  of  training,  and  at  least 
an  elementary  knowledge  of  mathematics,  mechanics,  physics,  etc. 

The  work  is  never  specialized,  such  apparatus  never  being  produced 
in  numbers.  Each  artisan,  therefore,  must  be  fully  skilled  in  all 
branches  of  the  profession. 

The  instrument  makers  of  the  Coast  Survey  have  been  much  under- 
paid, as  compared  with  employees  in  practically  all  the  crafts  short 
of  mere  factory  hands  and  laborers  in  private  life.  This  condition 
also  obtained  for  many  years  prior  to  the  present  war.  Under  condi- 
tions now  prevailing,  they  may  be  expected  to  remain  in  their  posi- 
tions only  as  various  private  reasons  prevent  them  from  accepting 
better  salaries  elsewhere. 

For  months  it  has  been  impossible  to  fill  a  vacancy  in  our  force  of 
instrument  makers  at  $1,200  per  annum. 

NEED  FOR  HIGHER  SALARIES  FOR  HYDROGRAPHIC  AND  GEODETIC  ENGINEERS. 

In  my  report  for  1916  several  tables  and  one  diagram  shown,  con- 
tained data  comparing  the  compensation  of  the  hydrographic  and 
geodetic  engineers  of  the  Coast  and  Geodetic  Survey,  with  that  of 
engineers  in  the  Government  service  elsewhere  and  in  private  life. 

The  appropriation  for  the  fiscal  year  1918  made  a  slight  increase 
ifj  the  average  comi>ensation  of  the  hydrographic  and  geodetic  engi- 
neers, but  there  is  still  the  necessity  for  further  increase  in  order  that 
the  positions  may  be  made  sufficiently  attractive  to  draw  young 
engineers  and  to  hold  them  after  they  have  been  in  the  Survey  a  few 
years  and  have  become  familiar  with  our  operations  and  methods. 

For  a  number  of  years  every  man  who  has  passed  the  aid  examina- 
tion of  the  Civil  Service  Commission  has  been  offered  a  position  in 

•  Not  included  In  thia  compUatlon. 
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the  field  force  of  the  Coast  and  Geodetic  Survey.  Most  of  them  have 
accepted  such  positions.  It  would  add  to  the  emciency  of  the  Survey 
if 5  instead  of  having  to  offer  every  one  on  the  civil-service  register 
a  position,  the  appointing  officer  had  a  choice  of  three  names  from 
which  to  select  an  eligible  for  the  position  in  question. 

There  are  several  reasons  why  there  are  not  more  names  on  the 
eligible  register  for  the  field  positions  in  the  Coast  and  Geodetic  Sur- 
vey. One  is  the  hardshij)s  which  must  be  endured  by  all  who  enter 
the  field  force.  Our  engineers  must  serve  anywhere  in  the  United 
States,  Alaska,  Hawaii,  the  Phili{)pines,  or  our  other  possessions;  it 
is  seldom  they  have  the  opportunity  to  visit  their  homes  more  than 
once  a  year  and  then  only  for  a  few  weeks.  When  they  are  in  dis- 
tant parts  of  the  country,  it  may  be  several  years  before  they  are  able 
to  visit  their  homes.  In  no  case  can  they  expect  to  have  the  home  life 
that  most  men  desire.  The  work  done  by  the  engineers  is  generally 
in  out-of-the-way  places,  where  the  surroundings  are  not  such  as 
would  appeal  to  the  average  engineer. 

Promotion  is  slow  in  the  service  and  our  engineers  are  inclined  to 
leave  the  Government  service  after  a  few  years  to  seek  employment 
in  more  remunerative  fields.  In  nearly  all  cases  those  who  nave  left 
the  Survev  have  in  a  very  short  time  increased  their  compensation 
beyond  what  would  have  been  possible  had  they  remained  in  the 
service.  Another  reason  for  dissatisfaction  among  our  engineers  is 
that,  while  promotion  is  slow,  they  can  not  look  forward  even  after 
many  years  service  to  a  compensation  which  is  comparable  to  that 
paid  by  other  engineering  bureaus  of  the  Government,  for  the  maxi- 
mum compensation  is  far  below  that  received  by  engineers  of  equal 
training  and  experience.  The  two  upper  curves  of  this  diagram  are 
copied  from  an  illustration  which  appeared  in  a  report  dated 
December,  1916,  of  the  American  Society  of  Civil  Engineers.  All 
of  the  engineers  of  the  Coast  and  Geodetic  Survey  who  have 
had  a  few  years'  experience  in  its  service  are  eligible  for  mem- 
bership in  the  American  Society  of  Civil  Engineers^  and  therefore  it 
is  just  to  compare  the  salaries  received  by  our  engineers  with  those 
received  by  members  of  the  American  Society  of  Civil  Engineers  in 
other  branches  of  the  Federal  service  and  in  private  life. 

Still  another  reason  for  dissatisfaction  among  our  engineers  is  the 
fact  that  they  are  not  able,  during  their  active  service  in  the  Govern- 
ment, on  account  of  the  small  compensation  received,  to  lay  by  a 
competency  for  their  old  age.  There  is  yet  no  provision  of  law  which 
makes  it  possible  to  place  our  engineers  on  a  waiting  list  with  pay, 
such  as  is  done  in  some  services,  and  therefore  our  engineers  as  mey 
become  old  and  incapable  of  performing  field  work  efficiently  are 
reduced  in  salaries  and  placed  on  work  which,  though  light,  is  still 
more  than  men  of  advanced  years  should  be  required  to  do.  If  they 
are  unable  to  do  any  work,  they  are  dropped  from  the  service  without 
any  further  pay. 

After  considering  some  of  the  causes  for  our  engineers  leaving  the 
service,  it  is  evident  that  some  measures  should  be  provided  to  add  to 
the  stability  of  the  engineering  force  of  the  Survey  and  thereby 
increase  its  efficiency.  The  remedies  appear  to  be  increased  average 
compensation  and  more  rapid  promotions,  also  some  provision  for 
compensation  after  the  active  years  of  their  life  have  passed.  I  ex- 
pect to  treat  of  the  matter  of  more  rapid  promotion  and  retirement 
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pay  in  a  later  report.  Here,  I  am  placing  emphasis  on  the  necessity 
of  providing,  at  the  coming  session  of  Congress,  for  additional  posi- 
tions which  will  slightly  mcrease  the  average  compensation  of  the 
engineers.  There  is  no  doubt  whatever  of  the  necessity  for  having 
more  engineers  in  order  to  carry  on  eflSciently  the  work  of  the  Bureau, 
which  is  so  vital  to  the  industrial  and  commercial  development  of 
the  country.  When  additional  places  are  provided  for,  the  new  posi- 
tions should  be  placed  in  the  higher  salaries,  rather  than  in  the  lower 
ones  which  are  now  overloaded. 

NEED   FOR   ADDmONAL  DRAFTSMEN. 

I  laid  great  emphasis  in  my  last  annual  report  on  the  statement 
that  the  need  of  additional  draftsmen  was  more  pronounced  than  ever 
before.  As  no  additional  draftsmen  have  been  provided,  this  state- 
ment is  still  true,  but  the  situation  is  more  serious  on  account  of  the 
accumulation  of  another  year's  results  to  be  handled  by  an  entirely 
inadequate  force  already  m  arrears. 

It  is  thought  that  the  failure  to  obtain  an  increased  force  of  drafts- 
men arises  from  a  misconception  of  the  amount  and  character  of 
chart  construction  work  and  the  qualifications  required  of  the  men 
who  do  it 

The  impression  which  prevails  to  a  large  extent  that  when  the  field 
results  are  received  in  the  oflSce  thev  need  little  more  than  fine  pen- 
manship to  make  them  ready  for  publication,  is  not  correct.  In  most 
cases  the  plotting  and  verification  of  the  results  of  a  hydrographic 
survey  requires  as  much  time  by  an  expert  in  the  office  as  is  required 
in  the  actual  soimdings  in  the  field.  For  wire-drag  work  the  office 
work  consumes  more  time.  Nor  is  the  field  sheet  when  completed  in 
a  form  suitable  for  publication  for  two  reasons :  The  soundings  are 
too  numerous  and  the  scale  too  large  for  convenient  use  bv  the  navi- 
gator. In  fact,  a  chart  contains  the  information  compiled  from  a 
number  of  field  sheets,  both  hydrographic  and  topographic.  The 
selection  of  the  proper  soundings  to  adequately  represent  the  under- 
water features  of  the  chart,  to  emphasize  the  important  features  on 
land,  and  to  generalize  the  less  important,  is  the  work  of  an  expert 
who  has  had  years  of  training  based  on  a  thorough  technical  educa- 
tion. 

The  fine  penmanship  is  the  final  step  in  chart  construction.  It  is 
employed  in  making  a  smooth  copy  of  the  compiled  drawing,  if  it  is 
decided  not  to  reproduce  the  latter  by  an  engraved  plate.  Twenty 
per  cent  of  the  drafting  force  is  assi^ed  to  complete  and  verify  the 
nydrographic  sheets  of  the  field  parties,  whereas  double  the  number 
are  necessary  to  keep  from  being  in  arrears.  With  the  increase  of 
the  field"  force  and  increased  appropriations  for  field  work  the  dis- 
parity between  the  results  to  be  charted  and  the  draftsmen  available 
to  handle  it  will  be  ^eater  than  ever. 

Besides  the  compilation  of  new  charts  for  hitherto  unsurveyed 
areas,  there  is  a  great  mass  of  material  which  has  to  be  handled  to 
keep  the  existing  charts  up  to  date.  The  importance  of  this  new  in- 
formation will  be  recognized  when  it  is  understood  that  it  includes 
the  data  concerning  the  changes  caused  by  all  the  vast  river  and 
harbor  improvements  in  tidal  waters,  the  changes  which  occur  in  the 
great  system  of  lights  and  buoys  on  our  coasts,  and  the  numerous 
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reports  from  other  sources  of  changes  in  our  navigable  waters.  With 
respect  to  the  river  and  harbor  improvements,  the  average  number  of 
blue  prints  received  from  the  United  States  Engineers  in  1915-16, 
each  one  the  result  of  a  survey,  amounted  to  475  a  year. 

Eeports  from  other  sources  of  changes  in  navigable  waters  include 
the  surveys  from  State  and  municipal  engineers. 

In  1916  the  United  States  Lighthouse  Service  maintained  in  the 
tidal  waters  of  our  coasts  over  10.000  lights,  beacons,  and  buoys. 
Besides  keeping  track  of  the  constant  changes  incident  to  such  a  large 
system,  our  charts  are  affected  by  the  changes  occurring  in  the  Philip- 
pine Islands,  Canada,  Mexico,  Central  America,  and  Cuba. 

The  compilations  and  drawings  of  the  corrections  for  keeping  the 
charts  up  to  date  require  the  service  of  25  to  30  per  cent  of  the  draft- 
ing forcc^  Only  10  per  cent  of  the  force  can  be  assigned  to  the 
preparation  of  the  smooth  chart  drawings. 

What  may  be  termed  the  "miscellaneous  work,"  which  includes 
constructm^  ticld  projections,  the  preparation  of  original  sheets  for 
photographic  reproductions,  miscellaneous  tracings  and  diagrams, 
occupies  on  an  average  of  20  per  cent  of  the  drafting  force. 

Wnen  it  is  understood  that  there  are  between  400  and  500  chart 
proofs  verified  a  month,  in  the  course  of  their  being  printed,  it  will 
be  recognized  that  there  are  few  men  available  for  the  preparation  of 
new  charts,  or  the  reconstruction  of  our  older  series  of  charts  which 
have  such  objectionable  features  as  two-depth  units  and  skew  projec- 
tions. Also  the  series  of  southeastern  Alaskan  charts  are  based  on 
very  imperfect  control. 

The  question  of  salaries  is  closely  bound  up  with  that  of  increases 
of  force.  Without  adequate  entrance  salaries  and  a  reasonable  pros- 
pect of  promotion,  we  can  not  obtain  or  retain  men  who  have  had  the 
requisite  technical  training  to  comprehend  the  operations  in  the  field 
and  to  interpret  and  combine  the  results  of  field  operations. 

To  state  the  foregoing  in  briefer  form,  the  drafting  section  digests 
and  prepares  for  publication  the  information  which  appears  on  new 
charts,  new  editions  of  charts,  or  as  corrections  to  new  prints  to  keep 
them  up  to  date.  Its  work,  therefore,  is  one  of  the  most  important 
links  in  the  chain  of  operations  required  for  chart  production.  A 
chain  is  no  stronger  than  its  weakest  link,  and  the  present  force  of 
draftsmen  has  been  inadequate  to  handle  the  material  directly  affect- 
ing our  charts  so  as  to  place  it  before  the  navigator  with  the  expedi- 
tion which  its  importance  demands. 

As  stated,  the  present  force  was  inadequate  under  former  con- 
ditions. The  increase  in  the  field  force  and  the  increased  appropria- 
tions for  field  work  provided  for  the  present  fiscal  year  will  render 
still  greater  the  disparity  between  the  information  to  be  charted  and 
the  draftsmen  available  to  handle  it 

In  order  that  our  draftsmen  may  fill  their  positions  successfully, 
besides  the  necessary  manual  skill,  the^y  must  have  the  technical  train- 
ing comparable  to  that  of  a  civil  engineer.  This  technical  training 
is  necessary  tor  them  to  comprehend  the  methods  employed  by  the 
parties  in  the  field,  so  that  they  can  interpret  the  results  furnished  by 
the  triangulation,  the  topographic  and  hydrographic  parties,  and 
from  this  complex  mass  of  material  extract  the  essential  data  which, 
when  skillfully  combined,  produce  the  nautical  chart 
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It  is  absolutely  necessary  to  increase  the  force  in  all  departments 
alike,  otherwise  congestion  is  bound  to  result  in  those  which  are  not 
provided  for,  thereby  tying  up  all  work. 

IMPROPER  QUARTERS  IN  WHICH  THE  BUREAU  IS  HOUSED. 

In  my  last  year's  report  I  called  attention  to  the  fact  that  the 
progress  of  the  work  m  the  Washington  office  of  this  Bureau  is 
greatly  retarded  owing  to  the  unsuitable  quarters  in  which  the 
Bureau  is  housed.  The  buildings,  one  constructed  for  a  residence 
and  the  other  for  a  hotel,  are  wholly  unsuited  as  a  place  in  which  to 
carry  on  the  work  of  the  Bureau,  and  they  are  becoming  more  and 
more  so  as  records  accumulate,  and  the  personnel  increases  to  over- 
flow the  already  cramped  quarters. 

Under  these  conditions,  there  is  constant  danger  of  loss  by  fire  on 
account  of  the  combustible  materials  of  which  these  buildings  are 
constructed.  These  buildings  require  that  a  great  deal  of  labor  be 
expended  daily  to  keep  them  in  a  sanitary  condition,  and  then  the 
results  are  not  all  that  are  desirable.  Because  of  the  lack  of  room, 
it  is  necessary  to  utilize  every  available  room  for  the  personnel  of  the 
Bureau,  consequently  there  is  no  available  space  for  the  installation 
of  facilities  and  equipment  for  keeping  the  buildings  in  a  sanitary 
condition. 

The  rooms  are  small,  and  in  order  to  secure  necessary  natural  light 
for  engravers  and  draftsmen,  those  rooms  most  favorably  locateato 
afford  this  light  must  be  selected  for  these  employees.  As  such  rooms 
are  widely  separated,  the  drafting  and  engraving  force  is  scattered 
throughout  the  buildings  which  makes  it  impossible  for  the  chief 
draftsman  and  the  chief  engraver  properly  to  suj)ervise  the  work  of 
these  employees;  and  the  output  is  greatly  lessened  because  of  the 
inconvenience  of  consulting  various  records  and  data  that  are  neces- 
sary to  be  used  in  commcHi  by  all  of  the  draftsmen  or  all  of  the  en- 
gravers. And  even  with  the  force  so  divided  to  place  each  drafts- 
man where  the  best  natural  light  is  available  all  tnat  is  desirable  is 
far  from  being  accomplished.  See  figure  41,«  which  is  a  fair  repre- 
sentation of  conditions  in  these  small  rooms  in  which  lack  of  space 
prohibits  the  installation  of  the  proper  filing  facilities  for  records 
that  must  be  constantly  consulted  in  addition  to  poor  light.  From 
the  lack  of  room  for  expansion,  two  or  three  drafting  tables  and  a 
pantograph  must  be  crowded  into  a  room  which  affords  but  light 
sufficient  for  one  drafting  table.  See  figure  42,«  which  shows  what  is 
desirable  in  the  way  of  natural  light  for  draftsmen  and  facilities  for 
filing  records  which  are  constantly  consulted  in  the  work.  This  is 
impossible  of  attainment  in  the  buildings  in  which  the  Bureau  is 
housed.  The  rooms  are  too  small  as  they  are,  and  the  building  too 
weak  to  permit  structural  alterations. 

In  the  course  of  time,  as  the  Bureau  has  outgrown  its  quarters,  as 
temporary  expedients,  small  buildings  have  baen  put  up  adjoining 
the  main  buildings,  largely  for  the  storage  of  field  equipment,  lum- 
ber, etc.  While  these  answered  the  purpose  for  the  time  being,  the 
work  of  the  Bureau  has  increased  to  such  an  extent  that  these  small 
buildings  are  no  longer  adequate  for  the  purpose,  and  they  are  so 
crowded  with  equipment  that  it  is  impossible  to  store  things  in  an 
orderly  manner  and  make  them  accessible  when  needed.  See  figures 
44  •  and  45,*  which  throw  some  light  on  existing  conditions. 


•  Not  included  in  this  compilation. 
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Part  in.— STATEMENT  FOR  THE  PAST  YEAR  OP  ACCOM- 
PLISHED FIELD  AND  OFFICE  WORK,  ACCOMPANIED  BT 
ILLUSTRATIONS,  AS  REQUIRED  BY  STATUTE,  SHOWING 
THE  PROGRESS  MADE,  ETC. 

DIVISION  OF  HYDROGRAPHY  AND  TOPOGRAPHY. 

The  division  of  hydrography  and  topography  has  supervision  of 
the  hydroffraphic  and  topographic  work  on  the  coasts  of  the  United 
States  and  insular  possessions ;  the  vessels  of  the  Survey,  including 
their  construction,  maintenance,  repair,  equipment,  personnel,  and 
office  records ;  the  suboffices,  including  the  office  of  the  Director  of 
Coast  Surveys  at  Manila;  the  completion  in  the  office  of  the  field 
records  of  the  survej^s ;  the  compilation  of  the  coast  pilots  in  the  field 
and  office ;  and  the  tide  and  current  work  of  the  Survey,  including  the 
compilation  of  the  tide  tables. 

Orders  and  instructions  for  the  personnel  and  parties  engaged  in 
the  above-named  work  and  the  necessary  correspondence  are  prepared 
in  the  division  of  hydrographv  and  topography.  The  division  in- 
cludes five  sections,  namely,  field  work,  field  records,  vessels  and 
equipment,  coast  pilot,  and  tides  and  currents. 

Following  is  a  general  statement  of  progress  of  the  field  and  office 
work.  Detailed  statements  of  the  work  are  given  in  the  reports  of  the 
chiefs  of  sections  and  parties. 

FIELD  WORK,  ATLANTIC  COAST. 

The  steamer  Bache  was  employed  from  July  1  to  January  9  on  a 
hydrographic  and  topographic  resurvev  of  the  approaches  to  Hamp- 
ton Roads,  Va.,  from  Cape  Henry  to  l^walls  Point.  During  a  large 
part  of  this  time  the  vessel  was  at  Norfolk  undergoing  extensive  re- 
pairs, including  a  new  spar  deck,  while  the  field  work  was  beine  done 
by  detached  parties  living  on  shore.  From  December  11  to  14,  the 
Bache  was  one  of  the  fleet  of  Department  of  Commerce  vessels  at  the 
Southern  Commercial  Congress  at  Norfolk,  Va. 

From  January  17  to  May  26,  the  Bache  was  employed  on  offshore 
hydro^aphy  extending  out  to  the  100- fathom  curve  on  the  coast  of 
Georgia  m  the  approaches  to  the  Savannah  River.  This  season's 
work  of  the  vessel  completes  the  offshore  hydrography  from  Winyah 
Bay,  S.  C,  to  Matanzas  Inlet,  Fla. 

From  May  26  to  June  30,  the  Bache  was  laid  up  at  Norfolk  owing 
to  a  shortage  of  funds,  and  the  officers  were  employed  in  the  comple- 
tion of  the  field  records  of  the  offshore  work  or  assigned  to  ouier 
duty. 

The  steamer  Hydrographer  was  employed  from  July  to  October  on 
a  topographic  and  hydrographic  resurvey  of  the  coast  of  the  Delta 
of  the  Mississippi  River  l:)et ween  Pass  au  Loutre  and  South  Pass 
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where  it  Was  found  that  owing  to  a  deposit  by  the  river  dry  land 
existed  where  depths  of  10  fathoms  were  shown  on  the  chart. 

From  November  to  May  7,  a  comprehensive  resurvey  was  in  prog- 
ress of  the  inland  waters  from  Lake  Pontchartrain  to  Mississippi 
Sound  as  far  east  as  Pascagoula  by  the  party  on  the  HydrograpKer 
and  by  detached  parties  living  on  shore. 

During  March  and  a  part  of  April,  the  v^essel  was  at  Mobile,  Ala., 
undergoing  repairs,  which  included  the  installation  of  an  electric- 
li^t  plant. 

Trom  May  7  to  June  22,  the  vessel  continued  work  in  the  approaches 
to  the  Mississippi  River.  The  detached  parties  continuea  work  in 
Mississippi  Sound  until  May  23,  when  they  were  disbanded  for  lack 
of  funds. 

The  steamer  Isis  was  at  Norfolk  undergoing  alterations  and  repairs 
from  July  to  December  20,  when  she  came  to  Washington  to  nave 
the  radio  apparatus  installed.  While  repairing  at  Norfolk,  a  num- 
ber of  the  oflBcers  were  transferred  to  the  Bache  to  assist  in  the 
hydrographic  and  topographic  survey  of  the  approaches  to  Hampton 
Iloads. 

From  December  11  to  14,  the  Isia  was  one  of  the  fleet  of  Department 
of  Commerce  vessels  at  the  Southern  Commercial  Congress  at 
Norfolk,  Va. 

From  January  6  to  April  80,  the  vessel  was  employed  on  offshore 
hydrography  extending  out  to  the  100-f athom  curve  on  the  coast  of 
Florida  tor  a  distance  of  40  miles  south  from  a  point  5  miles  south 
of  the  St.  Johns  River. 

The  vessel  was  laid  up  at  Norfolk  from  May  2  to  June  30,  because 
of  a  shortage  of  funds,  during  which  time  some  minor  repairs  were 
made  and  the  office  work  of  the  past  season's  records  was  completed. 

The  schooner  Matchless  completed  the  resurvey  of  the  easterly  side 
of  Pamlico  Sound  from  Ocracoke  Inlet  to  the  vicinity  of  Cape  Hat- 
teras,  and  Little  River,  Perquimans  River.  Yeopim  River,  Bull  Bay, 
and  Scuppemong  River,  tributaries  to  Aloemarle  Sound,  N.  C. 

Repairs  were  made  at  Elizabeth  City,  N.  C,  during  a  part  of  the 
winter. 

From  May  4  to  June  8,  the  vessel  was  laid  up  at  Elizabeth  City 
due  to  a  shortage  of  funds,  during  which  time  minor  repairs  were 
made  to  the  vessel. 

Wire-drag  party  No.  1  completed  the  survey  of  the  northerly 
approach  to  Boston  Harbor,  between  Nahant  and  Cape  Ann.  Cur- 
rent observations  and  chart  revision  work  were  done  in  conjunction 
with  the  wire-drag  work. 

A  striking  feature  of  this  wire-drag  work  is  the  large  area  covered 
in  spite  of  the  unusually  numerous  changes  from  the  charted  depths 
that  were  found.  The  party  was  able  to  accomplish  this  result  by 
taking  advantage  of  the  best  weather  to  drag  the  exposed,  deep-water 
areas  while  the  inshore  work  was  done  during  less  favorable  weather. 
The  deep-water  work  was  expedited  by  the  use  of  a  drag  16,000  feet 
long,  towed  by  two  launches,  and  several  records  were  made  with  this 
exceptionally  long  drag. 

An  area  of  about  200  square  miles  was  examined  with  the  drag  and 
in  this  area  nearly  300  changes  were  discovered.  The  importance  of  a 
large  number  of  these  shoab,  because  of  their  danger  to  navigation, 
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can  not  be  fully  appreciated  without  an  examination  of  the  charL 
especially  in  the  entrance  to  Salem  Harbor  and  in  the  vicinity  oi 
Thatcher  Island. 

In  a  letter  reporting  that  the  field  work  of  his  party  had  been  com- 
pleted, the  chief  of  this  party  stated : 

In  spite  of  the  many  years  spent  by  roe  on  wire-drag  work,  I  consider  the 
work  done  since  October  1  in^lem  Harbor  and  approaches  to  be  the  most  strik- 
ing example  of  the  need  for  and  the  possibilities  of  wire-drag  work  on  a  coast 
that  has  been  navigated  for  300  years. 

The  work  was  resumed  during  May  and  June,  1917,  in  the  ap- 
proaches to  Portsmouth  Harbor,  N.  H. 

Wire-drag  party  No.  2  continued  the  survey  of  Cape  Cod  Bay  be- 
tween Plymouth  and  Cape  Cod  Canal.  It  was  found  that  the  bowlder 
formation  which  resulted  in  the  discovery  of  numerous  uncharted 
rocks  between  Plymouth  and  Cape  Ann  does  not  extend  south  of 
Plymouth  Harbor,  and  the  work  progressed  rapidly,  being  completed 
on  August  16. 

This  party  then  took  up  the  survey  of  Block  Island  Sound  in  the 
vicinity  of  Montauk  Point  and  including  Gardiners  Bay.  During  the 
season  a  subparty  made  a  hydrographic  and  topograpnic  resurvey  of 
Plymouth  Harbor,  Mass.,  and  the  hydrographic  and  topographic  sur- 
vey of  Fort  Pond  Bay  was  revised.  The  work  was  resumed  during 
May  and  June,  1917,  in  Block  Island  Sound  in  the  approaches  to  Nar- 
ragansett  and  Buzzards  Bays. 

Wire-drag  party  No.  C  was  organized  at  Key  West  in  the  latter 
part  of  April,  19lY,  and  has  been  employed  during  May  and  June  on 
a  comprehensive  survey  of  the  Florida  Keefs. 

A  large  number  of  uncharted  rocks  were  found  by  the  wire-dra^ 
parties  in  the  regions  examined.  These  were  reported  promptly,  and 
wide  publicity  was  given  them  through  the  Notice  to  Mariners  and 
the  press. 

A  shore  party  was  engaged  from  August  18  to  December  5,  191C, 
revising  the  topography  and  triangulation  of  Long  Island  from 
Matinicock  Point  to  Eatons  Neck  including  Oyster  and  Huntington 
Bays. 

A  party  using  chartered  launches  completed  a  comprehensive  tide 
and  current  survey  of  the  westerly  part  of  Lon^  Island  Sound  fnMn 
Execution  Rocks  to  New  Haven,  during  the  period  from  Aumist  5  to 
November  10, 1916.  Currents  were  observed  for  51  hours  each  at  im- 
portant stations  in  the  sound  and  the  principal  tributaries. 

Automatic  tide  gauges  were  maintained  at  selected  stations  during 
the  work,  staff  gauges  were  operated  for  short  periods  at  numerous 
otiier  stations,  and  approved  oench  marks  were  established  for  all 
stations  and  connected  up  with  all  previous  work  of  this  character 
which  embraced  a  number  of  years'  observations.  On  May  24,  1917, 
this  work  was  resumed  in  Long  Island  Sound. 


tiie  inshore  hydrography  from  Norwalk  Island  to  Black  Kock  Harbor 
on  the  north  side  of  the  sound  and  from  Eatons  Neck  to  Oak  Neck 
Point  on  the  south  side  of  the  sound,  including  Huntington  and 
Oyster  Bays  and  tributaries.    Numerous  uncharted  rocks  wercf  found 
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and  the  safeW  of  navigation  was  greatly  promoted  for  the  great  fleet 
of  small  craft  navigating  these  waters. 

Revision  surveys  for  the  location  of  prominent  natural  objects  and 
building  and  locating  tall  hydrographic  signals  were  made  on  the 
coast  of  Georgia  and  Florida  from  October  23,  1916,  to  March  22, 
1917.  This  work  was  done  by  shore  parties  for  the  use  of  the  Isia 
and  Bache  in  the  offshore  hydrographic  work. 

The  field  revision  of  the  Inside  Route  Pilot  from  New  York  to 
Key  West,  which  had  been  made  as  far  as  St.  Augustine  on  July  1, 
1916,  was  completed  on  July  13, 1916. 

At  the  request  of  the  Navy  Department,  an  officer  of  the  Survey 
revised  the  speed  trial  course  at  Provincetown,  Mass.,  by  shifting  the 
ranges,  erecting  new  beacons  and  verifying  the  length.  This  work 
was  done  between  July  26  and  September  20, 1916. 

Suboffices  of  the  Survey,  each  in  charge  of  a  field  officer  of  this 
Bureau,  were  maintained  at  New  York  and  Galveston.  A  stock  of 
charts  and  other  publications  of  the  Survejr  was  kept  on  hand  for 
consultation  by  the  public  and  for  sale.  During  the  year,  a  clerk  has 
been  assigned  to  the  suboffice  at  New  York,  which  enabled  the  field 
officer  in  charge  to  execute  some  field  work  within  his  district.  In 
addition  to  collecting  and  giving  information,  the  officer  at  Gal- 
veston has  cooperated  with  the  Steamboat-Inspection  Service  by  ex- 
amining many  seamen  for  certification  in  compliance  with  the  sea- 
men's act. 

FIEIi)  WOBK,  PACIFIC   COAST. 

A  shore  party  using  a  chartered  launch  made  a  hydrographic  and 
topographic  resurvey  of  San  Diego  Bay  from  November,  1916,  to 
February,  1917.  The  previous  surveys  of  parts  of  this  area  were 
made  60  years  ago,  and  local  interests  in  requesting  the  survey  stated 
that  because  of  enormous  floods  during  1916  the  depths  in  parts  of 
the  bay  had  entirely  changed. 

Wire-drag  party  No.  4  surveyed  San  Francisco  Bay  and  the  Golden 
Gate  from  November  16,  1916,  to  March  17,  1917.  In  addition,  a 
topographic  revision  of  the  bay  was  begim.  A  pinnacle  rock  with 
a  least  depth  of  29  feet  at  mean  low  water  was  found  about  one- 
third  of  a  mile  westward  from  the  former  position  of  Shag  Rock, 
where  a  least  depth  of  46  feet  was  shown  on  tne  chart. 

At  the  recjuest  of  local  interests,  an  officer  of  the  Survey  made  a 
hydrographic  resurvey  of  the  west  side  of  San  Francisco  Bay  in  the 
vicinity  of  Point  San  Bruno  from  May  21  to  June  17, 1917. 

A  shore  party  using  a  chartered  launch  was  employed  from  Feb- 
ruary 5  to  April  16  on  a  comprehensive  tide  and  current  survey  of 
Puget  Sound  southward  of  Seattle. 

Currents  were  observed  from  the  launch  anchored  at  important 
stations  in  the  sound  and  by  the  tide  observers  from  wharves. 

Automatic  tide  gauges  were  maintained  at  selected  stations  duriujg 
the  work,  staff  gauges  were  operated  for  observing  during  periods 
from  60  to  96  hours  at  18  subsidiary  stations,  and  approved  bench 
marks  were  established  for  all  stations  and  connected  up  with  all 
previous  work  of  this  character,  which  embraced  a  number  of  years' 
observations. 
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At  the  request  of  the  Navy  Department,  currents  were  observed  in 
Richs  Passage  by  the  parties  from  the  steamer  Explorer  from  March 
16  to  April  13,  1917. 

Wire-drag  party  No.  3  was  employed  from  November  18  to  March 
8  on  surveys  m  the  vicinity  of  the  Pugjet  Sound  Naval  Station.  A 
wire-drag  survey  was  maae  of  the  principal  channels,  a  lead-line 
development  was  made  to  complete  the  hydrography  of  the  principal 
tributaries,  and  the  triangulation  and  topography  m  the  vicinity  of 
Port  Orchard  were  revised  to  bring  them  up  to  date. 

A  shore  party  was  employed  from  April  to  June,  1917,  on  a  re- 
vision of  the  triangulation,  topography,  and  hydrography  in  the 
vicinity  of  Seattle.  To  the  close  of  the  fiscal  year,  the  work  in  the 
vicinity  of  the  new  waterway  joining  Shilshole  Bay  with  Lake  Wash- 
ington was  completed.  At  the  request  of  the  Navy  Department,  the 
submarine  trial  course  at  Port  Townsend  was  verified  and  re-marked. 

A  field  revision  of  the  Pacific  Coast  Pilot.  California,  Oregon,  and 
Washington,  was  made  from  June  to  Octooer,  1916.  In  the  course 
of  this  revision,  the  entire  coast  was  covered  and  a  special  study 
was  made  of  the  unusual  conditions  affecting  navigation  on  that 
coast. 

FIELD  WORK,  ALASKA. 

The  steamer  Patterson^  during  the  summer  of  1916.  was  employed 
in  southeast  Alaska  on  the  survey  of  the  passages  leaaing  soutnward 
from  Sumner  Strait.  The  charts  of  this  locality  were  based  on  a 
reconnoissance  made  by  the  same  vessel  in  1886.  The  Patterson^ 
in  cooperation  with  the  wire-drag  parties,  was  intended  to  furnish 
continuous  and  complete  surveys  for  all  passages  between  Clarence 
Strait  and  Eastern  Passage.  The  vessel  was  on  the  working  ground 
until  October  24,  1916. 

The  triangulation  included  a  secondary  scheme  through  Snow  Pas- 
sage, connecting  previous  work  in  Clarence  Strait  with  that  in  Sum- 
ner Strait ;  tertiary  triangulation  through  Kashevarof  Passage  from 
Coffman  Island  to  Tide  Island ;  location  by  tertiary  triangulation  of 
many  intersection  points  for  control  of  the  topography  in  Clarence 
Strait  between  Point  Harrington  and  Ernest  Sound  and  which  was 
carried  into  Rocky  Bay  and  McHenry  Inlet;  and  tertiary  trian^la- 
tion  in  Ernest  Sound  and  Zimovia  Strait  from  Clarence  Strait  to 
Blake  Channel  and  Chichagof  Pass. 

The  topography  was  completed  for  Kashevarof  Passage,  Kashe- 
varof Islands,  ana  Whale  Passage  from  Lake  Bay  to  Point  Colpoys. 
The  west  shore  of  Etolin  Island  from  Point  Harrington  to  Onslow 
Point  and  Stone  Islands  has  been  completed,  except  Mosman  Inlet 
and  the  lower  end  of  Burnett  Inlet.  Some  topography  was  ala) 
done  in  Zimovia  Strait  and  from  Wrangell  to  Point  Highfield. 

The  hydrography  includes  Kashevarof  Passage,  Whale  Passage, 
the  west  shore  oi  Etolin  Island  from  Point  Harrington  to  Mosman 
Point,  McHenry  Inlet,  and  some  work  in  Zimovia  Strait  and  around 
Point  Highfield. 

The  Patterson  arrived  at  Seattle  on  October  81,  was  laid  up  and 
her  crew  reduced.  Repairs  were  made  during  the  winter.  On  April 
25  the  vessel  left  Seattle  for  the  field  of  work  in  southeastern  Alaska, 
which  embraces  the  entrance  to  Cross  Sound  and  the  unsurveyed 


Digitized  by 


Google 


BEPOBT  OF  8XJPEEINTENDENT,  COAST  AND  GEODETIC  SUBVEY.      837 

outer  coast  of  Chichagof  Island.  On  May  24  the  rudder  of  the 
Patterson  was  disabled  by  striking  an  uncharted  rock  in  the  entrance 
to  Lisianski  Strait.  Repairs  were  effected  at  Juneau  and  the  vessel 
resumed  work  about  the  middle  of  June. 

The  steamer  Explorer^  during  the  summer  of  1916,  was  employed 
in  southeast  Alaska  on  a  comprehensive  survey  of  the  unsurveyed 
outer  coast  from  Cape  Muzon  to  Meares  Passage.  The  bottom  in 
this  locality  was  found  to  be  exceedingly  broken,  and  the  dangers 
rose  abruptly  from  depths  of  about  50  fathoms. 

The  weather  was  very  unfavorable  for  the  work  of  the  ship,  there 
being  a  great  deal  of  log  and  it  being  necessary  to  observe  on  the 
mountain  peaks  fcfr  signals.  Three  detached  parties  were  generally 
kept  in  the  field,  and  these  were  located  so  as  to  take  advantage  of 
parts  of  days  when  work  could  be  done. 

The  topography  accomplished  includes  the  completion  of  the 
entire  coast  from  Cape  Muzon  to  a  junction  with  previous  work  in 
Meares  Passage.  By  means  of  triangulation  stations  on  Wolf  Rock, 
Lowrie  Island,  and  Forrester  Island,  points  were  determined  at  fre- 
quent intervals  along  the  coast  to  control  the  topography,  and 
mountain  peaks  were  located  in  the  same  way  for  the  control  of  the 
offshore  hydrography.  The  triangulation  was  also  connected  with 
that  of  the  inside  passage  through  Meares  Passage. 

The  hydrography  accomplished  includes  the  indentations  of  the 
coast  and  the  oflfshore  work  westward  to  a  north  and  south  line  ex- 
tending through  Forrester  Island  and  Wolf  Rock  from  the  parallel 
4  miles  southward  of  Cape  Muzon  to  a  junction  with  the  work  pre- 
viously done  at  the  entrance  of  Meares  Passa^.  The  part  of  the 
work  northward  of  Cape  Augustine,  however,  -mil  require  additional 
development 

The  vessel  was  laid  up  at  Seattle  with  a  reduced  crew  and  repairs 
were  made  at  Seattle  during  the  winter. 

At  the  request  of  the  Navy  Department,  currents  were  observed 
and  some  hydrographic  work  was  done  in  Richs  Passage  in  the  ap- 
proach to  I^iget  Sound  Naval  Station. 

After  outfitting  at  Seattle,  the  vessel  sailed  for  southeast  Alaska 
on  May  1,  and  during  the  balance  of  the  fiscal  year  resumed  the  sur- 
veys of  the  outer  coast  of  southeast  Alaska  northward  of  Cape 
Muzon. 

The  steamer  Taku  surveyed  Orca  Inlet  and  the  delta  approaches 
from  southeastward  for  the  use  of  fishing  vessels  and  small  craft 
employed  in  that  vicinity.  The  triangulation  was  carried  along 
the  flats  for  a  distance  of  about  15  miles  eastward  from  Point  Whit- 
shed,  and  included  the  location  of  the  radio  towers  on  the  point  and 
the  new  radio  station  about  10  miles  eastward  of  Cordova. 

The  hydrography  included  Orca  Inlet  from  Cordova  to  Hawkins 
Island  Cut-Off,  Iwswell  Bay,  and  the  flats  inside  of  the  outer 
islands  for  a  distance  of  about  16  miles  eastward  from  Point  Whit- 
shed.  The  inlets  at  Point  Bentinck  and  Egg  Island  were  developed 
and  the  10- fathom  curve  on  the  outside  of  me  flats  was  located  for 
most  of  this  stretch. 

The  topography  included  the  shore  from  Cordova  southward  to 
and  around  Pomt  Whitshed,  Boswell  Bay,  Point  Bentinck,  and  the 
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outlying  sandy  islands  for  a  distance  of  about  15  miles  eastward  of 
the  point.  A  subparty  surveyed  the  Orca  Military  Reservation,  which 
included  the  tributaries  and  noith  shore  of  Orca  Bay  from  its 
head  ^lown  to  and  including  Sheep  Bay,  and  the  greater  part  of 
Hawkins  Island  northward  of  Canoe  Pass.  For  this  survey  contours 
of  50-foot  intervals  were  determined  with  more  than  usual  care,  and 
numerous  stations  were  established  and  marked  for  future  use. 

The  Taku  was  laid  up  at  Cordova,  Alaska,  during  the  winter  and 
the  party  returned  to  Seattle. 

The  party  returned  to  the  vessel  and  on  May  2, 1917,  repairs  were 
be^un,  preparatory  to  resuming  work  in  Prince  William  Sound. 
Aner  the  completion  of  repairs,  the  party  took  up  triangulation,  to- 
pography, and  hydrography  in  the  northwest  end  of  Prince  William 
Sound. 

The  steamer  Yukon  has  been  laid  up  at  King  Cove,  Alaska  Penin- 
sula, during  the  entire  year.  In  June,  1917,  a  party  was  organized 
to  repair  the  vessel  for  field  work  in  the  vicinity  of  King  Cove. 

Two  wire-drag  parties  were  employed  on  the  Pacific  coast  during 
the  fiscal  year,  the  working  season  in  Alaska  embracing  the  periods 
from  July  1  to  about  the  middle  ^f  October,  1916,  and  f]x>m  about  the 
middle  of  April  to  June  30,  1917.  Both  parties  had  a  very  satisfac- 
tory season,  and  the  importance  of  the  results  accomplished  can 
hardly  be  overestimated.  The  extent  to  which  navigation  in  this  re- 
gion has  been  safeguarded  by  the  discovery  of  uncharted  shoals  can 
hardly  be  realized  without  a  glance  at  the  charts  affected. 

In  addition  to  the  wire-dra^  work,  the  parties  have  carried  out  an 
extensive  scheme  of  triangulation  and  topography  and  have  obtained 
valuable  current  and  tidal  observations.  Another  feature  of  the  work 
has  been  the  close  and  successful  cooperation  between  the  wire-drag 
parties  and  the  party  of  the  steamer  Patterson. 

Wire-drag  party  No.  3  began  work  in  Clarence  Strait  and  carried 
the  work  systematically  up  this  important  waterway  until  all  the 
open  water  between  the  limit  of  the  previous  season's  work  and 
Zarembo  Island  had  been  dragged,  after  which  work  was  begun  in 
the  exposed  parts  of  Ernest  Sound.  This  work  was  carried  to  Eaton 
JPoint  on  Cleveland  Peninsula  during  the  season,  and  the  survey  of 
Kashevarof  Passage  was  completed.  Chichagof  Pass  and  a  part  of 
Stikine  Strait  were  also  dragged. 

Wire-drag  party  No.  4  began  work  near  the  eastern  end  of  Sumner 
Strait,  connecting  with  the  work  of  the  1915  season.  This  work  was 
later  joined  by  the  work  of  party  No.  3  at  the  north  end  of  Clarence 
Strait.  Considerable  work  was  also  done  at  the  southern  end  of 
Sumner  Strait  during  the  first  part  of  the  season.  From  the  eastern 
end  of  the  strait  the  work  was  carried  along  the  channel  between 
Mitkof  Island  and  Zarembo  Island  to  the  entrance  of  Eastern  Pas- 
sage. A  junction  was  effected  with  the  work  of  party  No.  3  in 
Stikine  Strait  and  at  the  eastern  end  of  Chichagof  Pass.  Eastern 
Passage  and  Blake  Channel  were  dragged  and,  during  the  last  month 
of  the  season,  the  work  was  extended  throu^  Bradford  Canal  and 
the  main  channel  of  Ernest  Sound  to  Point  Peters  on  the  south  end 
of  Deer  Island. 
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FIELD  Work,  Philippine  islands. 

The  work  of  the  Survey  in  the  Philippine  Islands  is  executed  under 
the  direction  of  the  Director  of  Coast  Surveys,  an  officer  of  the  Coast 
and  Geodetic  Survey,  who,  acting  under  authority  of  the  Superin- 
tendent, makes  plans  for  the  work,  issues  detailed  instructions  to  the 
field  parties,  and  also  has  charge  of  the  suboffice  at  Manila.  The  ex- 
penses of  the  work  are  met  partly  from  the  appropriation  for  the 
Coast  and  Geodetic  Survey  and  partly  from  funds  provided  by  the 
Philippine  Government,  which  also  lumishes  four  vessels  for  sur- 
veying purposes.  One  steamer,  the  Pathfinder^  is  furnished  by  the 
Coast  and  Geodetic  Survey. 

The  five  vessels  of  the  Survey  have  been  kept  at  work  in  the  field 
as  continuously  as  possible,  being  absent  from  the  field  only  for  the 
purpose  of  renewing  coal  and  other  supplies  and  having  the  neces- 
sary repairs  made.  In  the  item  of  party  expenses,  the  continued  ad- 
vance in  the  price  of  coal  has  further  increased  the  cost  of  the  work, 
as  mentioned  in  the  last  report. 

The  steamer  Pathfinder  closed  operations  in  the  vicinity  of  Balabac 
on  July  10,  1916.  From  August  4  to  October  17,  comoined  opera- 
tions were  carried  on  in  the  vicinity  of  Polillo  Island.  Repairs  were 
made  at  Olongapo  from  October  22  to  November  29.  On  December 
7,  the  vessel  proceeded  to  Balabac  and  continued  general  surveys 
until  January  10,  when  she  returned  to  Manila.  From  January  17 
until  April  30,  she  was  undergoinff  extensive  repairs  at  Olongapo 
Naval  Station.  The  balance  of  the  year  the  Pathfinder  was  en- 
gaged in  general  surveys  at  Polillo  Island  to  facilitate  the  mining  of 
coal  recently  discovered  in  that  locality. 

The  steamer  Fathomer  was  at  Manila  imdergoing  repairs  until 
September  11,  1916.  From  September  13  until  January  29,  she  was 
surveying  the  Busuanga  Islands,  the  vessel  engaged  in  hydrography 
and  a  detached  party  executing  the  topography.  From  February 
1  to  March  17.  the  vessel  was  at  Manila  for  general  overhauling  and 
repairs,  and  tnen  returned  to  Busuanga  Islands  on  March  21,  when 
the  survey  of  those  islands  was  resumed  and  was  in  progress  until 
about  the  close  of  the  fiscal  year ;  the  principal  work  tliis  season  has 
been  launch  and  ship  hydrography. 

The  steamer  Romblon  was  employed  from  July  until  December 
among  the  Cuyo  Islands,  except  from  August  3  to  September  18, 
when  the  vessel  was  at  Manila  for  repairs.  This  work,  which  was 
principally  hydrography,  was  closed  on  December  19;  after  a  brief 
visit  to  Manila  the  vessel  left  for  the  south  end  of  Palawan  Island 
where  combined  operations  have  since  been  carried  on. 

The  steamer  Marmduque  continued  work  on  the  east  coast  of 
Palawan  Island  until  December  15.  This  work  was  greatly  handi- 
capped by  the  great  distance,  250  miles,  from  her  coaling  station. 
Leaving  ^Palawan  December  15,  while  en  route  to  Manila,  the  in- 
shore hydro^aphy  and  topography  of  Cambari  Island  and  some 
topography  m  Dumaran  Channel  were  finished  and  several  un- 
charted reefs  and  shoals  were  found  and  reported.  The  vessel  re- 
mained at  Manila  undergoing  repairs  until  February  10.  Combined 
operations  were  then  taken  up  in  Green  Island  Bay  and  vicinity,  and 
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on  the  east  coast  of  Palawan.    They  were  in  progress  to  the  close  of 
the  fiscal  year. 

The  steamer  Research  was  engaged  on  a  hydroffraphic  survey  of 
the  approaches  to  Iloilo  until  October  11,  after  wnich  she  was  em- 
ployed in  making  a  general  survey  of  Manila  Bay.  The  latter  work 
IS  still  in  progress. 

SECTION  OF  FIELD  WORK. 

This  section,  as  a  part  of  the  division  of  hydro^phy  and  to- 
pography, has  had  supervision  over  the  field  work  with  special  ref- 
erence to  the  methods  used  and  the  completeness  and  extent  of  tiie 
work. 

The  general  locality  of  work  contemplated  having  been  designated 
by  the  chief  of  division,  investigations  with  respect  to  differences  of 
existing  surveys,  the  character  of  the  locality,  the  nature  of  the 
bottom,  and  the  required  closeness  of  the  work  to  be  done  are  taken 
up  by  this  section,  and  data  prepared  for  the  final  instructions  to  the 
chief  of  party. 

This  section,  which  was  created  in  1915,  has  had  opportunity  to 
realize  the  benefits  derived  from  supplying  the  chiefs  of  parties  with 
carefully  prepared  data  and  memoranda  for  the  work  to  be  done. 
By  a  carerul  study  of  the  conditions  surrounding  the  area  to  be  sur- 
veyed, a  review  oi  former  survey  records  and  oi  data  on  file  in  the 
archives,  this  section  has  had  opportunity  to  place  before  each  chief 
of  party  data  and  results  which  assist  him  to  efficiently  direct  his  op- 
erations. The  resulting  benefit  to  the  work  has  been  considerable. 
Parties  in  following  the  detailed  instructions  have  obtained  results 
that  are  satisfactory  in  every  detail. 

Diagrams  showing  the  progress  of  the  work  of  each  party  have 
been  kept  and  the  record  of  each  month's  output  has  been  carefully 
drawn.  This  enables  the  section  to  ascertain  at  a  glance  the  advisa- 
bility of  continuing  the  work  in  any  one  direction  beyond  the  pre- 
scribed limits  and  to  correlate  it  with  surrounding  work  of  similar 
character. 

Investigations  and  comparisons  of  surveys  with  respect  to  differ- 
ences and  changes  occurring  from  time  to  time  have  been  carried  on 
with  a  view  to  ascertaining  the  necessity  of  resurveys. 

Inspection  of  field  sheets  has  been  carried  on  when  the  opportunity 
presented.  Many  miscellaneous  duties  have  of  necessity  been  per- 
formed by  the  chief  of  the  section  and  the  time  for  critically  inspect- 
ing all  of  the  field  sheets  has  been  limited. 

SECTION  OF  FIELD  RECORDS. 

The  principal  duty  assigned  to  this  section  is  the  inspection  of  the 
data  suDmitted  by  the  field  parties  and  their  completion  for  publica- 
tion and  the  files.  This  inspection  of  the  field  results  has  be«i 
extended  to  cover  preliminary  studies  of  miscellaneous  reports  and 
records  for  use  in  formulating  detailed  plans  for  the  conduct  of  the 
work  in  the  field,  an  J  takes  into  consideration  both  the  means  avail- 
able and  the  general  program  of  operations. 

In  connection  with  the  review  and  analysis  of  the  results  submitted 
by  the  field  parties,  there  are  noted  the  imperfections  of  present 
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means  and  methods  of  conducting  our  operations,  and  where  pos- 
sible these  shortcoming  are  corrected  in  subsequent  work.  There 
are  also  developed  and  reported  methods  of  treatment  and  sugges- 
tions for  use  in  publishing  the  collected  field  data. 

In  addition  to  the  final  review  of  the  field  results,  examinations  of 
the  work  as  it  progresses  are  made,  and  preliminary  instructions 
modified  to  meet  the  changing  requirements  of  the  work  as  it  is  de- 
veloped. 

This  section  has  handled  many  miscellaneous  requisitions  and  as- 
signments; in  fact,  such  items  have  constituted  the  major  portion  of 
its  work. 

Department  and  Bureau  publicity,  through  publications,  lectures, 
and  exhibits,  received  considerable  attention  and  entailed  much  work 
in  the  preparation  of  text  and  illustrations. 

Inqmries  in  regard  to  various  technical  subjects  from  public  and 
private  institutions  and  individuals  were  answered  as  fully  as  pos- 
sible and  in  such  manner  always  as  to  encourage  appeals  to  this 
Bureau  for  information  in  any  way  bearing  upon  its  work. 

SECTION  OP  VESSELS   AND  EQUIPMENT. 

The  section  of  vessels  and  equipment  is  charged  with  the  construc- 
tion, maintenance,. and  improvement  of  the  vessels  and  their  equip- 
ment. It  also  has  supervision  over  the  expenditures  for  the  opera- 
tions of  the  vessels  and  other  hydrographic  parties  and  general 
supervision  over  the  ships'  officers  and  crews. 

One  new  vessel,  the  Surveyor^  was  completed  during  the  past  year, 
all  plans  and  specifications  for  which  were  reviewed  and  passed  upon 
in  this  office.  The  boats,  launches,  and  equipment  for  the  vessel  were 
selected  and  constructed  or  purcnased  under  the  immediate  super- 
vision of  this  section. 

Extensive  alterations  and  repairs  were  made  to  the  steamer  his 
during  this  year.  This  vessel,  constructed  as  a  yacht,  was  purchased 
in  1915  and  put  to  work  as  a  surveying  vessel  with  very  few  changes. 
Because  of  lack  of  funds  at  the  time  of  the  purchase  and  for  omer 
reasons  the  contemplated  changes  in  the  arrangement  of  the  vessel 
were  deferred  until  last  summer. 

At  least  one  thorough  inspection  of  each  vessel  of  the  Service, 
except  the  vessels  in  the  Philippine  Islands  and  the  two  small  vessels 
in  Alaska,  was  made  bv  the  cnief  of  section  during  the  past  fiscal 
year.  The  inspection  of  the  Alaska  and  Philippine  vessels  was  dele- 
gated to  officers  of  the  Bureau  in  those  localities  and  the  reports  of 
inspection  submitted  to  this  office  for  consideration.  There  were 
frequent  inspections  made  of  the  Atlantic  coast  vessels  and  of  the 
vessel  and  launches  under  construction.  When  repairs  were  con- 
sidered necessary,  they  were  made  under  the  direction  of  this  section. 

An  important  part  of  the  work  of  the  section  has  been  the  stand- 
ardization of  field  equipment  and  considerable  progress  has  been 
made  along  that  line,  particularly  in  the  matter  of  launches  and 
boats.  The  Bureau  has  worked  out  and  decided  upon  the  types  of 
boats  and  vessels  best  suited  to  its  needs  for  each  kind  of  hydrographic 
work  and  is  prepared  to  call  for  bids  immediately  upon  the  appro- 
priation of  tne  necessary  funds. 

Careful  analysis  and  study  have  been  made  of  all  estimates  for  field 
expenses  of  hydrographic  parties  with  the  result  that  all  unneces- 
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sary  expenditures  have  been  eliminated.  Contracts  for  repairs,  pur- 
chases, or  hire  of  launches  have  received  careful  examination,  and 
methods  and  procedure  in  such  matters  have  been  standardized. 

CX)A8T  PHiOT  SECTION. 

During  the  year  this  section  carried  on  field  work  on  both  tiie 
Atlantic  and  racific  coasts  and  in  Alaska  and,  as  a  result  of  the 
field  work,  two  coast  pilots,  "Alaska,  Part  I,  from  Dixon  Entrance 
to  Takutat,"  and  "  Pacific  Coast,  California,  Oregon,  and  Washing- 
ton," and  one  inside  route  pilot,  "  New  York  to  Key  West,"  were  com- 
piled. The  last-named  volume  was  distributed  in  December,  1916; 
the  other  two  are  at  present  in  the  hands  of  the  printer. 

During  the  year  such  supplements  or  correction  sheets  were  issued 
as  were  necessary  to  keep  the  information  in  all  volumes  up  to  date. 

A  large  amount  of  routine  correspondence  was  handled  by  this 
section,  consisting  principally  of  answers  to  inquiries  on  a  wide 
variety  of  nautical  matters.  The  section  also  made  special  reports  to 
the  Bureau  of  Lighthouses,  at  their  request,  concerning  tiie  most 
advantageous  location  of  a  number  of  very  important  aids  to  navi- 
gation. 

The  record  of  the  issue  of  coast  pilots  in  recent  years  is  interest- 
ing as  indicating  the  usefulness  of  these  publications.  As  these  vol- 
umes are  sold  at  a  price  sufficient  to  defray  the  cost  of  printing  (50 
cents  for  coast  pilots  and  20  cents  for  inside  route  pilots),  it  is 
obvious  that  the  number  sold  furnishes  an  accurate  measure  of  the 
public  demand.  The  following  is  the  record  of  sales  for  the  filscal 
years  from  1911  to  date : 

Volumes. 

1911 2,720 

1912 8,792 

1913 5, 545 

1914 5, 228 

1915 6, 292 

1916 7, 422 

1917 9. 739 

SECTION  OP  XmES  AND  CURRENTS. 

Tidal  observations  were  made  throughout  the  year  at  seven  per- 
manent tidal  stations  on  the  Atlantic  coast,  three  in  the  Gulf  of 
Mexico,  three  on  the  Pacific  coast,  and  one  in  Alaska,  in  addition  to 
tidal  observations  made  in  connection  with  all  hydrographic  sur- 
veys in  the  United  States,  Alaska,  and  the  Philippines. 

During  the  year  all  permanent  tidal  stations  have  been  inspected 
at  least  once,  the  inspection  in  all  cases  including  the  connection 
of  the  tide  staff  of  the  station  with  the  permanent  bench  marks. 

In  the  summer  of  1916  work  of  a  new  class  was  commenced,  the 
making  of  a  complete  tidal  and  current  survey  of  the  coasts  or  the 
United  States.  For  three  months  in  the  summer  and  fall  of  1916 
and  for  one  month  in  the  summer  of  1917,  this  work  was  carried  on 
in  Long  Island  Sound,  N.  Y.,  and  similar  work  was  done  in  Puget 
Sound,  Wash.,  for  three  months  in  the  early  j)art  of  1917. 

The  purpose  of  the  tidal  survey  is  to  obtain  tidal  informaticm  at 
important  points  along  the  coast  and  the  establishment  of  a  system 
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of  permanent  tidal  bench  marks  at  all  principal  points  along  the 
coast,  which  will  serve  the  public  in  all  cases  where  a  knowledge 
of  tidal  planes  is  required,  such  as  for  engineering  operations,  city 
and  land  surveys,  surveys  of  oyster  areas,  and  many  other  purposes ; 
which  will  furnish  hydrographic  parties  with  standard  datums; 
and  which  will  afford  startmg  and  checking  points  for  lines  of  pre- 
cise levels. 

The  purpose  of  the  current  survey  is  the  obtaining  of  definite 
information  concerning  currents  in  channels,  entrances  to  bays, 
rivers,  passages,  and  at  points  along  the  coast,  for  the  benefit  oi 
navigators. 

The  tidal  survey  is  carried  on  by  means  of  two  automatic  tide 
gauges  and  several  subsidiary  staffs ;  current  measurements  are  made 
by  means  of  Price  current  meters,  the  velocity  being  obtained  at 
various  depths  at  each  station. 

Tidal  indicators,  exhibiting  automatically  the  stage  and  height 
of  the  tide,  were  maintained  throughout  the  year  at  Fort  Hamilton 
and  New  York,  N.  Y.,  and  at  Reedy  Island,  Delaware  River. 

A  special  current  survey  was  made  of  Richs  Passage  and  the 
approaches  to  the  Bremerton  Navy  Yard,  Puget  Sound,  Wash. 

For  the  benefit  of  navigation,  two  tide  staffs  were  erected  in 
Wrangell  Strait,  Alaska,  one  at  the  northern  and  one  at  the  south- 
ern end  of  the  strait.  These  staffs  were  set  with  their  zeros  at  the 
Slane  of  reference  used  on  the  charts,  so  that  navigators  could  see 
irectly  from  the  staff  what  correction  should  be  applied  to  the 
soundings  on  the  chart  to  give  the  depth  of  water  at  that  time. 

A  special  effort  has  been  made  to  have  newspapers  in  the  principal 
seacoast  cities  of  the  country  publish  official  tidal  and  related  data, 
giving  credit  for  the  same  to  the  Survey,  and  a  nimiber  of  newspapers 
in  Washington,  Baltimore,  New  York,  San  Francisco,  Seattle,  and 
some  other  cities  have  responded. 

The  Tide  Tables  for  1917  were  received  from  the  printer  in 
October,  1916.  In  these  tables  considerable  additional  information 
along  tidal  and  current  lines  has  been  added,  the  tables  have  been 
greatly  enlarged  and  simplified,  and  all  information  has  been  put 
in  a  form  specially  adapted  for  the  use  of  mariners  and  others  using 
the  tables.  The  increase  in  the  value  of  these  tables  is  shown  by  the 
increased  sale,  especially  of  the  Atlantic  and  Pacific  Coast  Tide 
Tables,  as  shown  in  the  following  table  for  the  fiscal  year : 


TldeTabtofltor- 

Genval 

Tide 

Tables. 

Atlantic 
Coast 
Tide 

Tables. 

Padflo 

Coast 

Tide 

Tables. 

ig09 

1,008 
900 
1,043 
1,001 
1,008 
1,126 
1,665 
1,166 
1548 

1,406 
1,354 
1,676 
1,447 
1,607 
1684 
1,0M 
2367 
3,596 

0,430 
0,376 
0,702 
10,406 
0,655 
10,882 
10  481 
10,034 
12,704 

1910 

1911 

1912 

1918 

1914 

1915 

1916 

1917 
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The  Tide  Tables  for  1918  were  prepared  and  sent  to  the  printer; 
considerable  additional  information  along  tidal  and  current  lines 
has  been  added,  and  several  changes  have  been  made  with  the  view 
of  facilitating  the  use  of  the  tables  and  adapting  them  to  the  needs 
of  mariners  and  others  making  use  of  the  tables. 

Considerable  new  current  information  was  prepared  for  coast 
pilots  of  Alaska,  south  of  Yakutat  Bay :  Pacific  coast,  Washington, 
Oregon  and  California ;  and  for  the  Gulr  of  Mexico. 

A  new  form  for  evaluating  the  wind  effect  upon  observed  currents 
has  been  made  and  is  now  in  use.  This  will  make  it  possible  to  ob- 
tain accurate  figures  for  the  effect  of  the  wind  upon  the  currents 
along  the  coasts  which  is  of  the  greatest  value  to  navigation. 

ASSISTANCE  RENDERED  IN  SAVING  LIFE  OR  PROPERTY. 

On  August  17, 1916,  the  oflBcers  and  crew  of  the  steamer  Patterson, 
C.  G.  Quillian  commanding,  were  called  upon  to  assist  in  reviving 
five  men  of  the  crew  of  the  cannery  tender  Mary  Moloney^  who  had 
been  asphyxiated,  presumably  by  gasoline  fumes.  Earlier  in  the 
season  Capt.  Quillian  had  the  officers  and  men  of  his  command 
drilled  by  Dr.  Marchand  in  methods  of  inducing  respiration  and 
the  resuscitation  of  apparently  drowned  persons  and,  due  to  this 
training,  all  of  the  asphyxiated  persons  were  treated  at  once.  Two 
of  the  men  revived  under  the  treatment,  but  the  others  were  either 
dead  on  arrival  of  the  Patterson  or  too  far  gone  for  successful  treat- 
ment. It  is  believed  that  more,  if  not  all  of  the  men,  would  have 
responded  to  treatment  if  taken  in  hand  earlier.  This  incident  indi- 
cates the  importance  of  a  working  knowledge  of  the  methods  of 
resuscitation  by  all  members  of  the  service. 

On  October  21,  1916,  the  steamer  Marinduque,  A,  M.  Sobieralski 
commanding,  took  the  small  schooner  Florence  in  tow  at  Araceli. 
Palawan.  Sne  was  in  distress  with  sails  blown  away  and  part  oi 
the  riffging  gone  and  food  and  water  low.  Although  the  Marmduque 
was  short  of  coal  she  towed  the  Florence  to  Coron  and  took  the 
captain  to  Manila. 

The  rescue  from  drowning  by  a  boat  from  the  steamer  Bache, 
Paul  C.  Whitney  commanding,  of  a  seaman  who  had  fallen  over- 
board from  the  feritish  steamship  Kelvinbrae  is  commended  by  the 
Department  in  a  letter  dated  March  30,  1917.  The  rescue  was  ac- 
complished at  a  time  when  it  was  very  dark  and  in  the  face  of  a  high 
wind  and  strong  flood  tide. 

On  April  28  the  steamer  IsiSj  G.  T.  Rude  commanding,  bound  up 
the  St.  Johns  River,  Fla.,  assisted  in  putting  out  a  fire  on  the  steam 
schooner  Rosalie  Mahoney^  beached  on  the  east  side  of  the  river.  The 
I  sis  went  alongside  the  Rosalie  Mahoney  and  for  three  hours  used  her 
fire  hose  and  crew  to  assist  in  getting  the  fire  under  control. 

On  February  18, 1917,  a  fire  occurred  on  the  water  front  in  South 
Jacksonville  at  a  lumberyard  and  shipbuilding  plant.  Before  the 
fire  was  under  control  a  launch  from  the  I  sis  was  sent  over  and  towed 
the  yacht  Soncy  to  a  safe  berth. 
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FIELD  WORK. 

A  primary  triangulation  party  operated  on  the  Utah-Oreffon  arc 
during  the  summer  and  fall  of  1916.  The  arc  was  completed  early 
in  September.  The  work  on  this  arc  was  begun  during  the  previous 
fiscal  year  and  the  object  was  to  furnish  control  for  topographic  and 
other  surveys  in  a  region  that  previously  had  no  control  whatever. 
The  results  will  be  immediately  useful  to  the  topographic  engineers 
of  the  United  States  Geological  Survey  and  to  the  oflBcials  of  the 
Forest  Service. 

Upon  the  completion  of  the  Utah-Oregon  arc  the  primary  triangu- 
lation party  which  had  been  operating  on  it  was  transferred  to  Utah 
and  work  was  begun  on  the  arc  which  will  extend  from  the  trans- 
continental triangulation  in  that  State  to  the  Texas-California  arc 
of  primary  triangulation  in  the  vicinity  of  Needles.  Cal.  Shortly 
after  the  observing  party  and  the  light  keepers  took  tneir  stations  on 
mountain  peaks,  which  were  used  as  triangulation  stations,  heavy 
weather  set  in.  The  snow  was  so  deep  on  some  of  the  peaks  that  some 
of  the  equipment  of  the  parties  had  to  be  abandoned  as  it  was  im- 
practicable to  pack  it  out.  The  triangulation  therefore  had  to  be 
abandoned  for  the  season.  It  was  the  intention  of  the  Survey  to  begin 
observations  on  that  arc  early  in  the  summer  of  1917,  but  the  war 
made  it  necessary  to  alter  the  plan.  The  observing  on  this  arc  will 
be  done  as  soon  after  the  end  of  the  war  as  is  practicable. 

Upon  abandoning  the  primary  triangulation  in  Utah,  the  chief  of 
that  party  organized  a  smaller  party  and  made  a  reconnoissance  from 
the  vicinity  of  Las  Vegas.  Nev.,  to  a  point  on  the  oblique  boundary 
between  Nevada  and  Caliiomia  to  the  westward  of  that  place.  This 
reconnoissance  was  for  the  purpose  of  extending  a  spur  to  the  State 
boundary  from  the  Utah-California  arc  of  primary  triangulation. 
This  connection  will  strengthen  the  triangulation  which  was  done 
some  years  ago  along  the  boundary  in  question,  and  will  help  to  coor- 
dinate the  former  work. 

Primary  triangulation  was  started  in  the  vicinity  of  Little  Rock, 
Ark.,  and  carried  westward  into  Oklahoma.  This  work  is  a  continu- 
ation of  the  arc  which  previously  had  been  extended  from  Huntsville, 
Ala.,  westward  througn  Memphis  to  Little  Rock.  A  portion  of  the 
arc  between  Memphis  and  Little  Rock  was  primary  traverse  instead 
of  primary  triangulation.  The  change  to  the  traverse  was  found 
desirable  on  account  of  the  country  passed  over  and  the  high  trees. 
Primary  triangulation  would  have  required  an  excessive  amount  of 
signal  building  which  would  have  been  very  expensive. 

The  arc  in  question  will  be  continued  westward  to  a  connection 
with  the  ninety-eighth  meridian  triangulation  in  the  vicinity  of  El 
Reno.  The  work  was  abandoned  in  January  when  the  winter 
weather  made  transportation  very  difficult.  TTie  progress  was  re- 
tarded by  this  condition  and  it  was  thought  best  to  postpone  further 
work  on  the  arc  until  the  late  spring  of  1917.  As  in  the  case  of  the 
Utah-California  arc,  it  was  found  impracticable  to  continue  on  the 
Little  Rock-OUahoma  work  on  account  of  the  necessity  for  changing 
plans  as  a  result  of  the  war. 
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A  building  party  was  organized  to  erect  signals  ahead  of  the 
observing  party  on  this  arc.  It  operated  at  first  under  the  general 
direction  of  the  chief  of  the  reoonnoissance  party  which  was  operat- 
ing to  the  westward  of  El  Reno,  Okla.  Later  it  was  transferred  to 
the  general  direction  of  the  party  in  charge  of  the  primary  triangu- 
lation  to  the  westward  of  Little  Kock. 

A  party  operated  during  the  early  part  of  the  fiscal  year  between 
Oklahoma  and  California,  making  a  reconnoissance  for  primary 
triangulation  which  will  follow  the  general  direction  of  the  Atchison, 
Topeka  &  Santa  Fe  Railway  from  the  vicinity  of  El  Reno,  Okla., 
to  Ifeedles,  Cal.  This  work  was  completed  and  is  available  for 
the  use  of  the  primary  triangulation  party  which,  it  is  planned,  will 
make  the  observations  as  soon  as  practicable. 

During  the  last  month  of  the  fiscal  year  a  party  was  organized  in 
the  vicinity  of  Harlingen,  Tex.,  which  began  making  a  reconnois- 
sance for  primary  triangulation  which  will  extend  from  the  vicinity 
of  that  place  northwestward  to  the  Texas-California  arc  in  tiie 
vicinity  of  Van  Horn,  Tex. 

Preluninary  plans  were  made  to  have  subparties  work  under  this 
reconnoissance  party  and  erect  signals  over  the  stations  selected. 
The  observing  on  this  arc  will  beffin  early  in  the  fiscal  year  1918, 
The  work  on  this  arc  was  called  for  by  the  office  of  the  Chief  of 
Engineers,  United  States  Army,  for  the  control  of  surveys  and  maps, 
for  military  purposes. 

On  all  of  the  primary  triangulation  and  reconnoissance  for  pri- 
mary triangulation  done  during  the  fiscal  year  1917,  motor  trucks 
were  used  as  the  means  for  transportation.  On  account  of  the  fact 
that  the  money  spent  for  labor  is  one  of  the  heavy  items  of  expense 
in  this  class  or  work,  the  use  of  the  trucks  is  verv  economical  in  en- 
abling the  observers  to  utilize  much  of  the  time  tor  observing  which 
formerly  was  employed  in  moving  by  teams  from  station  to  station. 

It  will  probably  be  only  occasionally  that  horses  and  wagons  can 
be  used  in  the  future  on  primary  triangulation  and  reconnoissance  to 
better  advantage  than  trucks.  With  the  increase  of  ^ood  roads 
throughout  the  country  the  trucks  will  become  more  and  more  eco- 
nomical on  geodetic  work. 

During  the  fiscal  year  primary  triangulation  was  done  in  south- 
east Aladia,  on  an  arc  which  will  eventually  extend  from  the  vicinity 
of  Tacoma,  Wash.,  to  the  intersection  of  the  Yukon  River  and  tiie 
one  hundred  and  forty-first  meridian.  The  Coast  and  Geodetic  Sur- 
vejr  wiD  do  thatportion  of  the  arc  which  extends  from  Tacoma  to 
Point  Roberts,  Wash.,  and  from  Dixon  Entrance  to  White  Pass,  at 
the  head  of  Lynn  Canal,  in  southeast  Alaska.  It  is  expected  that  the 
Geodetic  Survey  of  Canada  will  make  the  triangulation  along  the 
remaining  parts  of  the  arc.  These  portions  of  the  arc  are  from  Point 
Roberts  to  Dixon  Entrance  and  from  White  Pass,  down  the  Yukon 
River,  to  the  one  hundred  and  forty-first  meridian.  The  completion 
of  this  arc  will  be  a  matter  of  considerable  importance  to  nortiiwest 
Canada  and  to  Alaska,  for  it  will  make  it  possible  to  extend  the 
North  American  Datum  into  those  regions.  This  datum,  as  is  well 
known,  is  now  used  almost  exclusively  in  the  United  States  wherever 
the  connected  scheme  of  triangulation  extends.    When  a  survey  and 
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map  have  been  placed  on  that  datum  they  will  never  have  to  be 
changed,  so  far  as  geograi)hic  positions  are  concerned. 

The  primary  trian^lation  in  southeast  Alaska  is  used  at  the  pres- 
ent time  to  control  wire-drag  surveys  that  are  in  progress.  The  pri- 
mary triangulation  done  in  tne  summer  and  fall  of  1916  was  done  by 
a  subparty  of  one  of  the  wire-drag  parties.  During  the  spring  and 
summer  of  1917  the  primary  trian^iation  was  done  by  two  separate 
parties,  organized  especially  for  this  work. 

In  the  spring  of  1917  the  Office  of  the  Chief  of  Engineers,  United 
States  Army,  requested  the  Survey  to  run  certain  lines  of  primary 
traverse  in  Greorgia  and  Florida  for  the  control  of  surveys  made  by 
the  United  States  Geological  Survey  for  the  purpose  of  furnishing 
military  maps  for  the  War  Department. 

Two  primary  traverse  parties  were  organized  early  in  April  and 
they  continued  in  operation  throughout  the  remainder  of  tne  fiscal 
year.  One  of  the  lines  of  traverse  extends  from  Jacksonville,  Fla.,  to 
Columbus,  Ga.,  by  way  of  Waycross,  Ga.  The  other  line  extends 
from  Brunswick  to  Columbus,  Ga.,  by  way  of  Macon.  These  two 
traverses  will  be  connected  at  Columbus.  They  start  from  the  coast 
triangulation  in  the  vicinity  of  Jacksonville  and  Brunswick.  During 
the  progress  of  the  primary  traverse,  azimuths  were  observed  on 
Polaris  at  such  intervals  as  were  necessary  for  the  control  of  the 
directions' of  the  lines  of  the  traverse.  It  is  planned  to  have  the 
astronomic  longitude  of  each  of  the  azimuth  stations  determined  in 
order  that  the  observations  for  astronomic  azimuth  may  be  corrected 
for  tlie  local  deflection  of  the  vertical. 

The  observations  on  the  traverse  for  the  determination  of  the 
len^hs  of  the  various  sections  were  made  with  invar  base  tapes, 
with  the  tapes  stretched  along  the  top  of  the  rail  of  the  railroad.  In 
order  that  the  measuremente  might  be  reduced  to  the  horizontal, 
precise  leveling  was  run  along  the  line  of  the  traverse  and  the  re- 
sulting elevations  were  fumidied  to  the  traverse  parties,  in  order 
that  they  might  compute  the  grade  corrections.  The  leveling  was 
done  by  separate  parties. 

At  the  end  of  the  fiscal  year  1916  a  precise  leveling  party  was 
operating  in  Florida.  This  party  continued  work  until  the  sprmg  of 
1917.  The  work  accomplished  during  this  fiscal  year  consisted  of  a 
line  of  levels  extending  from  the  vicinity  of  River  Junction,  Fla., 
to  Mobile,  Ala.,  by  way  of  Atlanta  and  Birmingham. 

When  the  party  mentioned  above  reached  Mobile,  it  was  ordered 
to  discontinue  work  in  Alabama  and  to  proceed  to  Jacksonville,  Fla., 
and  run  a  line  of  levels  from  that  place  toward  Columbus,  Ga.,  by 
way  of  Waycross  and  Albany,  Ga.  The  route  followed  by  this  line 
of  levels  is  the  same  as  that  followed  by  the  line  of  primary  traverse 
mentioned  above.  The  work  had  not  been  extended  to  Columbus  by 
the  end  of  the  fiscal  year.  This  leveling  party  made  such  extra  ob- 
servations along  the  railroads  as  were  necessary  to  supplement  the 
regular  observations  of  a  precise  leveling  party,  in  order  that  suffi- 
cient data  might  be  fumisned  the  primary  traverse  party  to  enable 
the  latter  to  reduce  the  traverse  measurements  for  the  inclination 
of  the  rails  on  which  the  measuring  tape  was  supported* 
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A  second  precise  leveling  party  operated  in  Georgia  during  the 
last  three  months  of  the  fiscal  year  on  the  line  which  extends  from 
Brunswick  toward  Columbus,  by  way  of  Macon.  This  line  of  levels 
will  be  connected  with  the  one  mentioned  above  which  extends  from 
Jacksonville  to  Columbus,  The  leveling  from  Brunswick  follows 
the  route  taken  by  the  primary  traverse  party  in  running  its  line 
between  those  two  places.  As  in  the  case  of  the  other  precise  leveling 
party  working  in  Georgia,  data  were  furnished  by  it  to  the  primary 
traverse  party  to  be  used  in  making  grade  corrections  to  the  measure- 
ments of  distances. 

Early  in  the  fiscal  vear  a  line  of  precise  levels  was  run  between 
Little  Rock,  Ark.,  and  a  point  on  the  Mississippi  River,  just  to  the 
westward  of  Memphis,  Tenn.  The  object  of  this  line  of  precise 
leveling  was  to  furnish  data  with  which  to  compute  the  grade  correc- 
tions for  the  primary  traverse  which  had  previously  been  run  over 
the  same  route.  The  traverse  work  had  been  completed  just  before 
the  end  of  the  fiscal  jear  1916. 

The  precise  leveling  party  which  had  been  operating  in  Indiana 
during  the  fiscal  year  1916  continued  operations  in  that  State  and 
also  worked  in  Illinois  and  Michigan  auring  the  first  half  of  the 
fiscal  year  1917.  During  the  fiscal  year  1917  a  line  of  levels  was 
completed  which  extends  between  Chicago  and  a  point  near  Detroit, 
by  way  of  Jackson,  Mich.  This  line  had  been  begun  during  the  previ- 
ous fiscal  year.  The  line  of  levels  which  extends  from  Jackson  to 
Mackinaw  City,  Mich.,  was  also  completed  during  the  fiscal  year  1917. 

All  of  this  work  in  Indiana,  Illinois,  and  Michigan  was  done  bv 
a  single  party.  It  is  worthy  of  note  that,  during  the  season,  a  new 
record  was  made  for  rapidity  for  carrying  on  this  class  of  work. 
During  the  month  of  September  a  progress  along  the  line  of  levels 
of  159.6  miles  was  made.  Each  mile  of  the  line  was  run  over  at 
least  twice.    The  actual  amount  of  running  done  by  the  leveling 

Earty  was  341  miles.  There  is  no  record  of  leveling  ever  having 
een  done  more  rapidly  than  this  in  any  country  of  tne  world. 
The  last  few  days  or  the  fiscal  year  1916  were  occupied  by  a  pre- 
cise leveling  party  in  setting  bench  marks  along  a  line  of  levels 
which  was  S)  extend  from  Boundary  to  Vanceboro,  Me.  The  obser- 
vations were  begun  early  in  the  fiscal  year  1917  and  were  completed 
before  the  winter  of  that  year.  This  line  of  levels  was  run  for  the 
purpose  of  strengthening  the  combined  network  of  precise  levels 
of  the  United  States  and  Canada.  In  addition  to  its  usefulness  for 
this  purpose,  it  furnishes  fundamental  elevations  of  a  number  of 
bench  marks  in  the  State  of  Maine  which  can  be  used  to  control  sur- 
veys, maps,  and  engineering  work. 

'when  the  party  which  had  been  working  in  Maine  completed  the 
line  in  that  State  it  was  transferred  to  Rouses  Point,  N.  Y.,  where 
it  began  running  a  line  toward  Troy.  Before  the  winter  weather 
set  in  this  line  had  been  extended  as  far  south  as  Whitehall,  N.  T. 
It  had  been  planned  that  this  line  should  be  completed  during  the 
spring  of  1917  but  the  work  had  to  be  postponed  on  account  oicalls 
upon  the  Survey  by  the  War  Department. 
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Upon  the  request  of  the  United  States  Gteological  Survey  a  line 
of  precise  levels  was  run  during  the  fall  and  early  winter  of  the 
fiscal  year,  from  Clovis,  N.  Mex.,  to  Pecos,  Tex.  Leveling  along 
this  line  was  needed  to  furnish  the  fundamental  elevations  for  the 
control  of  topographic  maps  which  will  be  made  by  the  United 
States  Greological  Survey.  The  line  began  at  a  precise  levelim; 
bench  mark  which  had  previously  been  established  on  the  Santa  Fe 
Railway  and  ended  at  a  bench  mark  which  had  previously  been 
established  on  the  Texas  &  Pacific  Railway. 

During  the  early  spring  of  1917  a  line  of  precise  levels  was  run 
from  Washington,  D.  C,  to  Indian  Head,  Md.,  by  wav  of  Upper 
Marlboro  and  La  Plata.  A  spur  line  was  run  from  La  Plata  to 
Popes  Creek,  which  is  a  railroad  station  on  the  Potomac  River  at 
the  end  of  tne  Popes  Creek  branch  of  the  Pennsylvania  Railroad. 
This  line  of  levels  was  run  in  compliance  with  a  request  from  the 
Navy  Department. 

In  May,  1917,  a  precise  leveling  party  of  the  Survey  began  run- 
ning a  Ime  of  precise  leveling  between  Escanaba  and  Marquette, 
Midi.  Upon  the  completion  of  this  line  the  party  moved  to  the 
vicinity  oi  Detroit,  where  a  line  was  nm  from  that  place  to  Algonac. 
The  work  on  this  line  was  nearly  completed  at  the  end  of  the  fiscal 
year.  The  work  done  in  Michigan  by  this  party  was  called  for  by 
the  United  States  Lake  Survey. 

There  was  more  leveling  done  by  the  Coast  and  Geodetic  Survey  in 
the  fiscal  year  1917  in  the  extension  of  the  precise  level  net  of  the 
United  States  than  in  any  other  year  in  the  history  of  the  Survey. 
The  total  amount  of  precise  leveling  done  was  2,980  miles. 

On  nearly  all  of  the  work  done  during  the  fiscal  year  the  chief  of 
party  had  his  instrument  mounted  on  the  motor  car  and  the  observa- 
tions were  recorded  on  a  listing  adding  machine.  These  two  ways  of 
working  in  precise  leveling  were  innovations  in  the  year  1915  and 
their  continued  use  has  proved  that  they  add  to  the  efficiency  of  the 
precise  leveling  work. 

The  new  level  rods  mentioned  in  the  report  for  the  fiscal  year  1916 
were  used  exclusively,  or  almost  so,  on  the  leveling  done  during  the 
fiscal  year  1917.  Tney  proved  to  be  a  neat  improvement  over  the 
old  wooden  rods  and  it  is  expected  that  mey  will  oe  continued  in  use 
on  all  future  leveling.  Durmg  the  latter  part  of  the  fiscal  year  1917 
it  was  necessary  to  make  some  metal  rods  with  steel  strips  instead  of 
the  strips  of  nickel  steel.  This  was  made  necessary  because  of  the 
inability  of  the  office  to  procure  invar,  or  nickel  steel  metal,  as  the 
factories  which  ordinarily  furnish  it  were  engaged  entirely  on  work 
connected  with  war  munitions. 

Astronomic  work  was  done  during  the  year  by  the  trian^ulation 

Sarties  and  also  by  the  traverse  parties.  The  work  consisted  in  the 
etermination  of  the  azimuths  of  certain  lines  of  their  schemes. 
Separately  or^nized  parties  were  engaged  upon  the  determination 
of  the  astronomic  longitude  at  a  number  of  places  in  Oregon,  Wash- 
ington, Idaho,  Utah,  Nevada,  and  California.  In  this  work  the 
Survey  was  greatly  assisted  by  officials  of  the  Western  Union  Tele- 
graph Co.,  who  permitted  our  observers  to  use  their  wires  when 
exchanging  time  si/2:nals  between  their  observatories. 
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All  of  the  astronomic  work  mentioned  above  was  done  for  the  pur- 
pose of  controlling  the  azimuths  in  the  triangulation  and  primary 
traverse  at  the  stations  at  which  the  astronomic  observations  were 
made.  These  astromomic  observations  will  also  be  of  value  in  any 
future  determination  of  the  figure  of  the  earth  and  in  investigations 
made  to  determine  the  probable  distribution  of  material  in  the  outer 
portions  of  the  earth. 

Two  parties  of  the  Survey  operated  on  the  western  coast  of  the 
United  States  during  the  first  part  of  the  fiscal  year  1917  in  the  de- 
termination of  the  intensity  oi  gravity  at  a  number  of  places  in  the 
States  of  California,  Oregon,  and  Washington.  The  purpose  of  this 
work  was  to  collect  data  for  an  investigation  of  the  distribution  of 
materials  in  the  earth's  crust  along  the  Pacific  coast  and,  if  possible, 
to  throw  some  light  on  the  conditions  existing  along  the  fault  line 
which  formed  at  the  time  of  the  San  Francisco  earthquake. 

A  party  was  engaged  during  the  latter  part  of  the  fiscal  year  in 
the  determination  of  the  intensity  of  gravity  at  certain  places  in  West 
Virginia,  New  Jersey,  and  Connecticut.  This  work  was  done  in  re- 
sponse to  a  request  irom  the  chief  geologist  of  the  United  States 
Geolojgical  Survey.  It  had  been  planned  to  extend  greatly  the  work 
of  this  party,  but  shortly  after  the  beginning  of  the  work  it  was 
found  necessary  to  curtail  the  season's  work  in  order  that  the  chief 
of  that  party  might  be  engaged  on  work  of  a  different  nature  called 
for  by  tne  Corps  of  Engineers,  United  States  Army. 

Tertiary  trian^lation  was  done  at  a  number  bf  places  during  the 
fiscal  year.  In  Alaska  such  work  was  done  by  suoparties  woreing 
under  the  chief  of  a  combined  party.  In  practically  all  cases  where 
work  was  done  in  tertiary  triangulation  on  the  coast  of  the  United 
States  it  was  by  parties  organized  especially  for  the  purpose. 

A  party  which  had  been  operating  on  the  coast  of  California  dur- 
ing tne  latter  part  of  the  previous  fiscal  year  in  determining  the 
geographic  positions  of  objects  on  shore,  which  were  to  be  used  by 
officials  of  the  Bureau  of  Lighthouses  when  placing  buoys,  completed 
its  work  early  in  the  fiscal  year  1917. 

A  party  operated,  for  a  short  time,  in  the  States  of  Washington 
and  Oregon,  in  the  determination  of  the  geographic  positions  of 
certain  wireless  towers  in  compliance  with  the  request  from  the  Navy 
Department. 

A  determination  of  the  geographic  position  of  a  wireless  tower  was 
made  by  one  of  the  gravity  parties  which  was  operating  during  the 
early  part  of  the  fiscal  year  on  the  Pacific  coast.  This  station  was 
locatea  at  Marshfield,  Oreg. 

The  inspector  of  the  Coast  and  Geodetic  Survey,  located  at  Galveston, 
Tex.,  determined  the  geographic  positions  of  the  wireless  towers  at 
certain  stations  along  the' coast  of  Texas  during  the  fiscal  year. 

A  party  was  organized  early  in  the  spring  of  1917  which  d^r- 
mined  the  geographic  positions  of  a  number  of  wireless  towers  at 
places  on  the  Atlantic  coast  to  the  northward  of  Annapolis,  Md. 

A  second  party  was  organized  early  in  the  spring  of  1917  and 
determined  tne  geographic  positions  of  a  number  of  wireless  towers 
on  the  Atlantic  coast  to  the  southward  of  Norfolk,  Va.,  and  along 
the  Gulf  coast  in  Louisiana  and  to  the  eastward. 
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A  party  was  engaged  during  a  part  of  the  winter  of  the  fiscal  year 
1917  in  making  a  tertiary  triangulation  in  the  District  of  Columbia 
and  that  part  of  Maryland  just  to  the  northward  of  it  in  compliance 
with  a  request  from  the  Washington  Suburban  Sanitary  Commission. 
The  results  of  this  triangulation  were  used  by  that  commission  for 
controlling  certain  surveys  that  it  was  making  in  the  State  of 
Maryland. 

During  the  winter  of  the  fiscal  year  1917  a  party  of  the  Survey 
made  a  tertiary  triangulation  of  San  Francisco  Bay  and  its  tribu- 
taries for  the  primary  purpose  of  furnishing  control  for  the  wire- 
drag  surveys  wnich  were  carried  on  simultaneously  with  the  triangu- 
lation. The  results  of  this  triangulation  will  be  of  value,  also,  in 
furnishing  the  geographic  positions  of  a  number  of  the  objects  which 
may  be  used  as  aids  to  navigation  and  to  control  hydrographic  and 
topographic  surveys  which  may  be  made  in  the  future.  The  party 
engaged  on  this  work  reported  that  a  number  of  the  old  stations  had 
been  found  to  be  destroyed  by  the  erosion  of  the  shores  or  the  de- 
velopment of  the  land  for  commercial  and  industrial  purposes. 

During  the  spring  of  1917  a  triangulation  party  worked  in  the 
vicinity  of  Charleston,  S.  C,  recovering  and  re-marking  old  triangu- 
lation stations  and  locating  prominent  objects  which  might  be  used 
as  aids  to  navigation  and  for  control  points  for  maps  and  surveys. 

DIVISION  OF  TERRESTRIAL  MAGNETISM. 

Except  for  a  visit  of  inspection  to  the  Cheltenham  Observatory 
the  duties  of  the  chief  of  this  division  have  been  performed  at  Wash- 
ington. His  duties  include  the  preparation  of  plans,  estimates,  and 
instructions  for  the  field  work;  the  inspection  of  the  records  as  they 
are  received ;  recommendations  regarding  the  purchase,  construction, 
and  repair  of  instruments,  and  the  construction  and  alteration  of 
observatory  buildings;  supervision  of  the  office  computations  and 
preparation  of  results  for  publication ;  discussion  of  results. 

MAGNETIG  SURVBT. 

The  magnetic  survev  of  the  United  States  has  now  reached  the 
point  where  most  of  tne  field  work  is  confined  to  the  occupation  of 
repeat  stations  and  the  investigation  of  areas  of  local  disturbance. 
During  the  past  year  observations  were  made  at  319  stations  in  29 
States,  of  which  148  were  new  primary  stations,  120  auxiliary  sta- 
tions, 40  repeat  stations  for  the  determination  of  secular  change,  and 
11  new  stations  in  old  localities.  Meridian  lines  were  established 
when  they  were  requested  by^  the  local  authorities.  The  number  of 
county  seats  at  which  magnetic  observations  have  not  been  made  was 
reduced  from  240  to  168. 

Observations  were  also  made  (declination  only  in  most  cases)  at 
p.  number  of  places  in  Alaska  and  the  Philippine  Islands  in  connec- 
tion with  other  branches  of  the  work  of  the  Survey.  The  observa- 
tions at  sea  were  confined  to  those  needed  for  the  determination  of 
the  deviations  of  the  ship's  compasses. 


Digitized  by 


Google 


852  EBPOBTS  OP  THE  DEPABTMENT  OP  COMBCEBOE. 

DimtiBimoN  OF  Stations. 
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1 
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1 

14 
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1 
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148 
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40 

11 
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MAGNETIC  OBSERVATORIES. 

The  observatories  at  Cheltenham,  Md.,  Vieques,  P.  R.,  Tucson, 
Ariz.,  Sitka,  Alaska,  and  near  Honolulu,  Hawaii,  were  in  operation 
throughout  the  year.  Continuous  photographic  records  were  secured 
of  the  variations  of  declination,  horizontal  intensity,  and  vertical 
intensity.  Absolute  observations  were  made  at  least  once  a  week  and 
scale- value  determinations  once  a  month.  A  seismograph  was  kept 
in  continuous  operation  at  each  observatory,  the  number  of  earth- 
quakes recorded  being  below  the  average. 

All  of  the  magnetic  instruments  used  in  the  field  work  were  stand- 
ardized at  Cheltenham.  In  addition  comparisons  were  made  between 
the  earth  inductor-  at  that  observatory  and  the  one  from  the  Porto 
Rico  observatory  and  also  one  belonging  to  the  department  of  ter- 
restrial magnetism  of  the  Carnegie  Institution  of  Washington,  tiie 
results  agreeing  closely  with  previous  comparisons  of  tne  same 
instruments. 

At  Cheltenham  much  time  was  devoted  to  study  of  the  instruments 
in  use  with  a  view  to  eliminating  outstanding  differences  between  the 
absolute  instruments  and  t}ie  two  magnetographs.  A  new  method 
of  placing  the  earth  inductor  accurately  in  the  magnetic  meridian 
ana  a  modification  of  the  rotating  mechanism  produced  a  decided 
improvement  in  the  vertical  intensity  results,  but  the  horizontal 
intensity  differences  appear  to  be  due  to  the  variometers  rather  than 
to  the  magnetometer.  A  change  in  the  adjustment  of  No.  5  vari- 
ometer was  made  just  at  the  end  of  the  year,  the  full  effect  of  which 
has  not  yet  been  determined. 
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The  new  building  for  office  and  quarters  at  Sitka  was  completed 
near  the  end  of  November  and  the  observer  moved  in  on  Decemoer  6. 
With  the  consent  of  the  owner  of  the  Swanson  property  the  absolute 
building  has  remained  in  its  original  location  through  the  winter. 
This  summer  the  old  blockhouse  on  the  reservation  on  which  the 
variation  building  stands  will  be  torn  down  and  the  absolute  building 
will  be  moved  to  that  site. 

The  repairs  to  the  Cheltenham  variation  building  in  progress  at  the 
end  of  the  last  fiscal  year  were  completed  and  necessary  repairs  were 
also  made  to  the  shop  and  windmiU.  At  the  end  of  the  year  the 
necessary  materials  were  purchased  for  re-covering  the  roof  on  the 
variation  building  and  painting  all  of  the  buildings.  Work  is  in 
progress  on  plans  for  a  new  building  for  office  and  quarters,  the  need 
for  which  was  pointed  out  in  last  year's  report.  At  the  Porto  Rico 
observatory  extensive  repairs  had  to  be  made  because  of  the  damage 
done  by  the  hurricane  of  August  22,  1916.  The  living  and  sanitary 
conditions  have  been  much  improved  by  the  installation  of  plumbing 
and  a  sewage  disposal  system. 

APPROPRUTIONS  AND  DISBURSEMENTS. 

The  appropriation  made  by  Congress  for  the  United  States  Coast 
and  G^eodetic  Survev  in  the  sundry  civil  act  for  the  fiscal  year  ended 
June  80,  1917,  was  $1,227,140,  divided  as  follows : 

Field  expenses $425. 820 

Repairs  and  maintenance  of  vessels 56, 000 

Officers  and  men,  vessels 285, 000 

Pay  of  field  officers 184, 900 

Pay  of  office  force 213, 420 

Office  expenses 62, 500 

Total 1, 227, 140 

For  the  fiscal  year  ending  June  30,  1918,  the  jtotal  amount  appro- 
priated is  $1,879,970,  and  the  items  of  appropriation  are  as  follows : 

Field  expenses $487, 600 

Repairs  and  maintenance  of  vessels 56, 000 

Officers  and  men,  vessels 820, 000 

Pay  of  field  officers 223, 600 

Pay  of  office  force 220, 770 

Office  expenses 67. 500 

Offset  attachment  for  lithographic  press 8, 000 

Paper-cutting  machine 1, 600 

Total 1,879,970 

DETAILS  OF  FIELD  OPERATIONS. 

Htdrographic  and  Topographio  Work,  Atlantic  Coast. 

maine  and  new  hampshirb. 

[John  H.  Pbtxbs.] 

SuicMABT  OF  BB8X7LTs.—Hydrography :  107  square  statute  miles  dragged; 
120J5  miles  run  while  dragging,  4,055  angles  taken  while  dragging,  56  soundlpgs 
retained,  1  tidal  station  established,  4  tidal  bench  marks  established,  1  current 
station  established,  26  aids  to  navigation  determined. 

Under  instructions  of  March  6,  1917,  a  party  was  organized  for 
wire-drag  work  in  the  approadies  to  tiie  harbor  of  Portsmouth,  N.  H. 
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Work  was  begun  at  Portsmouth,  N.  H.,  on  April  17.  This  consisted 
in  overhauling  the  machines  and  other  drag  equipment  and  in  the 
organization  of  the  party.  The  chartered  launches  reported  between 
April  25  and  Mav  1.  Drag  work  began  May  11  in  the  approaches  to 
Portsmouth  Harbor. 

From  May  11  to  June  30,  general  drag  work  was  done,  subject  to 
the  general  inclemency  of  the  weather,  in  Portsmouth  Harbor  and  in 
the  area  between  the  entrance  to  Portsmouth  Harbor  and  the  Isles 
of  Shoals,  Me. 

MAINE,  PENNSYLVANIA,  AND  MABTLAND. 

[R.  F.  Luck.] 

In  November  an  inspection  was  made  of  the  tide  stations  at  Port- 
land, Me.,  Philadelphia,  Pa.,  and  Baltimore,  Md. 

Necessary  repairs  were  made,  to  the  apparatus,  and  connection 
made  by  leveling  between  the  gauges  and  permanent  bench  marks. 

All  of  the  gauges  were  left  in  satisfactory  working  order. 

The  field  work  of  the  party  engaged  in  tidal  ana  current  work  in 
Long  Island  Sound  was  inspected  and  a  visit  was  made  to  the  party 
engaged  in  wire-drag  work  in  the  vicinity  of  Beverley.  The  suboffiee 
at  New  York  was  visited. 

OflBcers  of  the  United  States  Engineers  and  I^ighthouse  Service  at 
Portland,  Me.,  Boston,  Mass.,  New  Haven,  Conn.,  New  London, 
Conn.,  and  Philadelphia,  Pa.,  were  consulted  in  regard  to  tidal  and 
current  observations  and  much  information  was  received  from  them. 

In  Boston  the  chairman  of  the  marine  committee  of  the  Bo^x>n 
Chamber  of  Commerce  was  consulted  in  reference  to  the  proposed 
establishment  of  tidal  indicators  in  Boston  Harbor.  On  November 
13  an  exhibit  illustrative  of  the  work  of  the  Survey  was  made  at  the 
meeting  of  the  National  Academy  of  Sciences  at  Boston,  Mass. 

MASSACHUSETTS. 

[N.  H.  Hbck.] 

Summary  of  besults. — ^Triangulatlon :  175  square  mUes  of  area  covered,  7 
signal  poles  erected,  S  stations  in  main  scheme  occupied  for  horizontal  meas- 
ures, 7  stations  in  supplemental  schemes  occupied  for  horizontal  measures,  IS 
stations  occupied  for  vertical  measures,  136  geographic  positions  determined. 
50  elevations  determined  trigonometrically.  Leveling:  4  miles  of  levels  run, 
12  permanent  bench  marks  established.  Topography :  50  miles  of  general  coast 
line  revised  (chart  revision  work).  Hydrography  (wire-drag  work)  :  200 
square  miles  of  area  dragged,  12,921  positions  determined  (double  angles),  650 
soundings  made,  13  current  stations  occupied,  4  hydrographlc  sheets  finished 
and  1  partly  finished,  scales  1 :  10,000  and  1 :  25,000. 

Wire-drag  work  in  the  region  between  Boston  and  Cape  Ann^ 
Mass.,  was  in  progress  on  July  1.  Progress  up  to  that  date  is  re- 
ported in  the  annual  report  for  1916. 

The  plan  of  the  season's  work  included  the  completion  of  all  area 
between  the  25-fathom  curve  and  certain  inshore  limits,  from  the 
work  of  the  previous  season  in  Boston  Bay  to  the  vicinity  of  Cape 
Ann.  This  area  presented  the  widest  possible  range  of  conditions 
with  the  exception  that  the  area  of  excessive  currents  was  very 
limited.  A  very  large  percentage  of  the  area  was  suitable  for  the 
use  of  the  longest  drag  possible  tor  the  launches  to  operate.  On  the 
other  hand,  the  greater  part  of  the  area  inside  of  the  10-f  athom  curve 
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was  of  the  most  broken  character  possible,  where  the  continuity  of 
the  dragging  was  interrupted  by  the  constant  discovery  of  uncharted 
shoals  and  by  the  presence  of  lobster  pots,  and  the  length  of  the 
drag  was  limited  by  known  ledges,  islands,  or  buoys. 

In  order  to  make  the  rate  of  progress  reasonably  uniform  for  all 
classes  of  work,  a  definite  method  of  procedure  was  adopted  with 
satisfactory  results.  The  comparatively  deep  offshore  area  was  not 
marked  out  in  any  way  though  an  effort  was  made  to  inform  trawl 
fishermen  of  the  general  locality  in  which  work  was  being  done. 
This  area  was  dragged  with  a  15,000- foot  drag  whenever  the  condi- 
tions of  sea  and  atmosphere  permitted.  The  inshore  areas  were 
marked  off  in  sections  as  usual  and  notices  were  issued  for  attach- 
ment to  posted  charts.  Such  areas  were  dragged  on  days  when  con- 
ditions were  not  suitable  for  work  offshore.  The  extensive  shoal 
areas  in  Salem  Harbor  did  not  permit  this  treatment,  and  conse^ 
uently  were  deferred  till  the  latter  part  of  the  season  and  then 
ragged  continuously. 

Two  changes  of  base  were  made  during  the  season,  though  only  two 
harbors,  Beverly  and  Gloucester,  were  used.  Beverly  was  selected  in 
preference  to  Salem  or  Marblehead  as  it  was  the  only  one  with 
wharves  at  which  there  was  sufficient  water  and  which  had  suitable 
buildings  for  housing  the  gear  and  for  repair  work. 

Work  was  nearly  completed  within  the  limits  outlined  for  the 
season  and  would  have  been  entirelv  completed  had  it  not  been  for 
the  extension  of  the  dragging  of  Jenreys  Ledge  and  the  investigation 
of  Sandy  Bay  and  approaches  for  use  of  naval  vessels.  The  unfin- 
ished areas  outlined  m  the  original  instructions  are  of  small  extent 
and  of  little  importance  to  navigation.  They  include  two  sections 
near  Nahant,  Marblehead  Harbor,  several  small  areas  in  Salem 
Harbor  approaches,  and  part  of  the  area  between  Thatcher  Island 
and  Straitmouth  Island.  Otherwise  all  area  assigned  was  completed 
to  Halibut  Point,  the  northern  extremity  of  Cape  Ann.  Four  sweeps 
were  made  on  Jeffreys  Ledge. 

In  the  deep-water  work,  where  the  general  depth  ranged  from  12 
to  30  fathoms,  only  two  obstructions  were  found  and  both  of  these 
were  wrecks  at  a  depth  of  about  20  fathoms,  the  wire  catching  on 
the  masts  or  rigging. 

In  the  inshore  areas  the  uncharted  rocks  and  shoals  found  were  so 
numerous  that  only  the  results  can  be  mentioned. 

Salem  Harbor  is  one  of  the  oldest  in  New  England  and  the  city 
was  at  one  time  the  fourth  in  size  in  the  United  States  and  had  at 
one  time  a  very  large  foi-eign  trade.  It  has  also  been  an  important 
harbor  of  refuse  from  the  earliest  times,  being  considered  preferable 
to  Gloucester  for  vessels  bound  around  Cape  Cod  for  points  to  the 
westward  in  certain  conditions  of  wind,  especially  before  the  con- 
struction of  the  breakwater  at  Gloucester.  It  is  learned  this  year 
that  even  the  moderate-draft  vessels  of  the  earlier  times  were  often  in 
danger  of  striking.  It  does  not  appear  probable  that  square-rigged 
sailing  vessels  could  have  always  held  closely  to  their  chosen  courses 
in  entering  through  narrow  channels  in  the  days  before  towboats, 
and  they  were  therefore  passing  close  to  many  uiuaiown  dangers. 

A  few  years  ago  the  North  Atlantic  fleets  held  maneuvers  outside 
of  Salem  and  used  the  harbor  as  an  anchorage.  This  year  it  was 
found  that  they  daily  had  a  choice  similar  to  the  famed  Scylla  and 
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Charybdis  in  the  form  of  a  20- foot  rock  close  to  the  deep  channel 
on  either  side.  Both  Salem  and  Beverly  have  important  industries, 
of  which  probably  the  largest  is  the  United  Shoe  M^i^^^^^JT  Co.^  at 
Beverly.  The  numerous  large  factories  in  this  vicinity  use  an  un- 
mense  amount  of  coal  which  is  brought  in  by  vessels,  either  deep- 
draft  barges  or  by  5,000-ton  steamers  drawing  24  feet.  In  addition 
to  this  the  Gulf  Kefining  Co.  has  a  large  plant  at  Beverly  and  their 
vessels  of  similar  tonnage  and  draft  must  be  brought  to  their  dock. 
The  fact  that  these  vessels,  arriving  weekly  or  oftener,  reach  their 
docks  in  safety  imder  the  conditions  discovered  this  season,  which 
proved  that  they  passed  dangerously  close  to  rocks  beneath  them  and 
on  both  sides  while  making  a  sharp  turn  in  a  very  narrow  channel, 
shows  very  skillful  pilotage  and  an  inexplainable  inmiimity  which 
can  only  t>e  caUed  luck. 

From  Bakers  Island  to  Cape  Ann  it  was  found  that  deep-draft 
vessels  must  keep  outside  of  a  fixed  line  psyrallel  to  the  shore. 
Gloucester  Harbor  was  found  to  contain  not  only  a  number  of  un- 
charted rocks  but  a  considerable  number  of  anchors,  some  of  lam 
size.  The  region  surrounding  Londoner  shoal  was  found  to  be 
rocky  with  shoal  depths  over  a  larger  extent  than  the  chart  showed, 
with  much  reduced  depth  in  numerous  places.  Hie  channel  between 
this  shoal  and  Thatchers  Island  was  found  to  have  a  maximum 
depth  of  20  feet  instead  of  the  40  feet  formerly  indicated.  In  the 
south  approach  to  Sandy  Bay  several  shoals  were  found  which  re- 
stricted aeep-draft  vessels  to  the  north  approach,  as  the  latter  was 
proved  free  from  obstruction. 

In  Salem  Harbor  49  new  soundings  all  less  than  charted  were 
found  in  a  single  square  mile. 

In  the  offshore  area  the  depth  to  be  verified  was  50  feet  Inside  of 
certain  well-defined  limits  33  feet  was  adopted.  This  was  afterwards 
modified  to  35  feet  for  Salem  Main  Ship  Channel  and  the  part  of  the 
harbor  likely  to  be  used  by  battleships. 

Some  experimental  work  was  done  to  test  the  accuracy  of  the  drag 
under  varied  conditions. 

The  amount  of  topographic  work  required  was  not  great,  as  the 
charts  were  found  to  be  in  ^ood  condition  in  this  respect.  A  launch 
cruised  along  the  coast  making  observations  as  to  changes,  and  in- 
formation was  obtained  in  Boston  to  bring  the  charts  up  to  date.  In 
Gloucester  the  United  States  Engineers  mmished  some  information 
to  bring  the  charts  up  to  date. 

Tides  were  observed  at  Beverley  and  Gloucester  on  days  when  drag 
work  was  not  done,  and  readings  were  obtained  from  the  gauge  iS 
Nut  Island. 

Current  observations  were  made  from  a  small  launch  hired  for  the 
purpose.  Observations  were  made  almost  daily  from  August  1  to 
September  1.  Thirteen  stations  at  intervals  between  Nahant  and  the 
Dry  Savages  were  occupied.  A  simple  apparatus  was  devised  and 
used  for  m)serving  tides  in  the  inmiediate  vicinity  of  the  current 
stations. 

Additional  soundings  were  found  necessary  in  some  areas  and  these 
were  obtained  with  a  sounding  machine  constructed  for  the  purpose 
which  proved  efficient  up  to  60  fathoms. 

The  triangulation  revision  included  primarily  the  determination 
of  objects  for  use  in  connection  with  the  wire-drag  operations.    The 
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chief  purpose  of  the  revision  was  to  determine  objects  from  the 
limits  of  the  previous  season's  work  to  the  end  of  Cape  Ann.  It  was 
found  that  with  very  little  additional  expense  this  work  could  be  ex- 
tended to  the  field  oi  the  previous  season's  work  and  to  the  westward 
and  northward  of  Cape  Ann  and  include  a  complete  revision  and  re- 
covery of  stations. 

At  the  close  of  the  season  two  quadrilaterals  had  been  completed 
for  the  determination  of  3  new  stations,  and  32  stations  had  been 
occupied  for  the  determination  by  intersections  of  136  objects.  Of 
the  marked  stations  21  were  recovered  and  re-marked  when  necessary. 

In  addition  to  this  work  the  positions  of  radio  towers  at  Boston 
and  Portsmouth  were  determined. 

Improvements  in  wire-drag  apparatus  made  during  the  season  in- 
clude a  new  type  of  small  buoy:  a  dog  with  spring  clamp  that  holds 
the  ratchet  which  prevents  the  buoy  from  turning;  an  improved  ar- 
rangement of  the  towline  on  the  guiding  launch;  an  improvement  in 
the  air  signaling  system;  the  installation  of  a  stationary  engine  in 
place  of  a  marine  type  of  engine  and  the  installation  of  the  discarded 
engine  on  the  end  launch,  which  proved  advantageous  in  taking  up 
the  drag;  an  improvement  in  the  small  sinker;  the  discontinuance  of 
the  use  of  the  fathom  as  a  unit  of  measure  in  wire-drag  work,  and 
the  standardization  of  the  apparatus  used  in  measurements. 

Information  was  obtained  irom  fishermen  and  others  on  the  coasts 
of  Maine  and  Massachusetts  as  to  possible  shoal  depths  on  the  banks 
of  the  Gulf  of  Maine  . 

A  device  for  shoal-water  diving  was  purchased  and  investigated. 

Much  local  interest  was  shown  in  the  work  of  the  party.  The 
Chamber  of  Commerce  of  Salem  was  represented  by  a  committee  who 
visited  the  party  while  at  work,  and  representatives  of  various  news- 
papers inspected  the  work  and  prepared  articles  on  the  subject. 

The  passage  through  the  drag  oi  a  submarine  while  submerged  was 
an  occurrence  of  interest.  In  general  traffic  passed  through  the  drag 
without  inconvenience  except  on  one  occasion  when  a  scnooner  car- 
ried away  the  large  buoy  and  the  launch  attached  to  it.  After  some 
difficulty,  due  to  inabibty  to  stop  the  schooner,  the  buoy  was  re- 
covered. 

MASSACHUSETTS  AND  NEW  YORK. 
[J.  H.  Hawlet.] 

SuMMABY  OF  BBST7LT8. — ^Triangulation :  15  square  miles  of  area  covered,  4 
signal  poles  erected,  7  stations  in  supplemental  schemes  occupied  for  horizontal 
measures,  10  geographic  positions  determined.  Topography :  23  miles  of  general 
coast  line  surveyed,  7  miles  of  shore  line  of  creeks  surveyed,  2  miles  of  roads 
surveyed,  1  topograptiic  sheet  finished,  scale  1:20,000.  Hydrography:  87 
square  miles  of  area  covered,  584  mUes  run  while  sounding,  4,489  positions  de- 
termined (double  angles),  21,648  soundings  made,  4  tide  stations  established,  4 
current  stations  occupied,  2  hydrographic  sheets  finished,  scale  1 :  10,000.  Wire- 
drag  hydrography :  175  square  miles  of  area  dragged,  1  current  station  occupied, 
323.1  mUes  run  while  dragging,  58  retained  soundings,  2,135  positions  de- 
termined, 3  tide  stations  established ;  scales  of  wire-drag  sheets,  1 :  30,000  and 
1:40,000. 

On  July  1,  1916,  wire-drag  party  No.  2  was  located  at  Plymouth, 
Mass..  and  operations  were  carried  on  from  that  base.  It  was  found 
that  tne  bowlder  f  ormation^  which  resulted  in  the  discovery  of  numer- 
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ous  important  shoals  during  the  1915  season,  does  not  extend  south 
of  Plymouth  Bay  and  few  obstructions  were  found  except  in  areas 
close  to  shore. 

The  work  was  carried  to  the  southward  as  far  as  it  could  be 
prosecuted  economically  from  Plymouth  and  on  July  12  the  party 
changed  headquarters  to  the  eastern  end  of  the  Cape  Cod  Canal. 
A  workshop  and  oflBce  were  obtained  at  the  Cape  Cod  Canal  Co.'s 
coal  yard  at  Sandwich  and  the  members  of  the  party  secured  living 
accommodations  at  Sandwich  and  Sagamore,  r^o  regular  mooring 
place  could  be  obtained  for  the  launches  and  it  was  necessary  to  keep 
men  aboard  them  at  all  times  so  that  they  could  be  shifted  about  and 
kept  clear  of  the  trafSc  through  the  canal. 

The  diflBculty  of  navigating  at  close  quarters  in  the  canal  because 
of  the  strong  currents,  and  the  unreliability  of  the  mooring  dolphins 
which  are  constructed  of  wooden  piles  and  are  frequently  carried 
away  by  vessels  or  by  the  current,  made  the  position  of  the  launches 
unsafe  at  all  times,  and  the  canal  could  not  be  considered  as  a  suitable 
or  satisfactory  working  base  except  for  its  nearness  to  the  working 
grounds. 

The  work  progressed  rapidly  and  was  completed  on  August  16.  In 
addition  to  the  work  originally  assigned  a  wire-drag  survey  of 
Fii^ine  Led^e  was  made. 

Tidal  bench  marks  were  recovered  and  reestablished  at  Cohasset, 
Scituate,  Plymouth,  and  Sagamore  Beach. 

The  weather  conditions  during  July  were  rather  unfavorable  and 
work  was  prevented  by  strong  winds  or  foe  on  10  days.  The  most 
rapid  progress  was  made  durmg  Au^st  when  the  weather  became 
more  favorable  and  about  50  square  miles  were  dragged  in  9  days. 

Very  little  trouble  was  caused  by  lobster  fishing  operations  com- 
pared with  that  of  previous  seasons. 

The  outfit  was  loaded  on  the  laimches  on  August  17  and  on  the  18th 
the  party  left  the  canal  en  route  to  Fort  Pond  Bay,  N.  Y.,  to  take 
up  the  survey  of  the  western  part  of  Block  Island  Sound  and  vicinity. 

The  party  and  launches  arrived  at  Fort  Pond  Bay  on  August  19 
and  established  headquarters  at  M«ntauk,  N.  Y.  Fort  Pond  Bay 
was  found  to  be  a  satisfactory  harbor  for  the  laimches,  except  in 
north  to  northwest  winds  to  which  it  is  entirely  exposed. 

Tide  staffs  were  established  at  Fort  Pond  Bay  and  at  Montauk 
Point.  Several  triangulation  stations  were  recovered  and  four  larse 
tripod  signals  were  erected.  Some  triangulation  was  done  to  proyide 
additional  objects  for  the  control  of  the  work. 

Dragging  operations  were  started  on  August  23  and  continued 
until  October  6,  after  which  date  it  was  not  considered  economical  to 
work  in  exposed  waters. 

A  considerable  area  was  examined  with  the  drag  and  several 
shoals  were  found  and  reported.  The  requirements  of  submarine 
vessels  were  considered  and  in  the  deeper  parts  of  the  Sound  the 
drag  was  set  at  a  considerably  greater  depth  than  is  customary. 

Cm  one  day  an  area  of  20  square  miles  was  covered  with  a  12,000- 
foot  drag  towed  by  two  launches. 

On  October  9  and  10  the  party  changed  headquarters  to  Oreen- 
port,  N.  Y.,  and  began  the  survey  of  Oardiners  Bay. 

The  work  in  Gardiners  Bay  was  continued  until  November  10 
when  it  became  necessary  to  discontinue  operations  on  account  of 
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bad  weather.  Practically  all  of  the  unobstructed  part  of  Gardiners 
Bay  was  dragged  and  some  work  was  done  in  Plum  Gut.  The  in- 
shore limits  for  the  western  part  of  the  bay  were  defined  by  the 
limits  of  the  oyster  beds  which  are  marked  out  by  numerous  stakes. 
Tidal  observations  for  the  reduction  of  this  work  were  made  on  a 
staff  at  Long  Beach  Bar  Lighthouse. 

In  addition  to  the  wire-drag  work,  tidal  bench  marks  were  re- 
covered and  established  at  Montauk  Point,  Fort  Pond  Bay,  Long 
Beach  Bar  Lighthouse,  and  Deering  Harbor.  The  topography  of 
Fort  Pond  Bay  was  revised  and  a  dred^d  channel  from  Gardiners 
Bay  into  Three  Mile  Harbor  was  investigated  and  located.  Current 
observations  were  made  on  one  day  at  Shagwong  Reef  Buoy.  A 
search  was  made  for  a  reported  rock  in  the  channel  west  of  Shelter 
Island  and  two  bowlders  were  found  and  located. 

The  eflBciency  and  usefulness  of  the  wire  drag  is  well  shown  by 
the  discovery  of  these  rocks.  The  letter  directing  the  search  for 
these  rocks  was  received  at  8  a.  m.,  and  the  person  who  re- 
ported their  existence  was  found  about  two  hours  later  on  a  fishins 
boat  in  Gardiners  Bay.  From  Gardiners  Bay  the  party  proceeded 
to  the  reported  location  of  the  rocks  and  set  out  the  drag.  The  rocks 
were  found  and  located,  the  party  returned  to  Greenport,  the  work 
was  plotted,  and  a  full  report  was  mailed  at  3  p.  m.  Those  rocks 
were  of  small  extent  and  surrounded  by  level,  sandy  bottom.  Even 
their  approximate  position  could  not  be  given  by  the  person  who^ 
reported  them  and  it  would  probably  have  required  close  develop-' 
ment  with  the  lead  and  line  for  one  or  two  days  before  they  could 
have  been  found  without  the  drag. 

The  weather  conditions  for  the  work  in  this  region  were  generally 
satisfactory.  The  principal  causes  of  delay  and  interf erencfi  with  the 
work  were  the  very  strong  currents,  heavy  swell,  and  extensive  fish- 
ingoperations.    Lobster  traps  were  very  troublesome. 

The  inshore  areas  in  this  region  are  obstructed  by  numerous  fish- 
weirs,  and  in  Gardiners  Bay  some  trouble  was  exfjerienced  with 
oyster  stakes  and  with  Uie  torpedo  tests  conducted  by  the  Navy  and 
by  private  firms. 

The  effects  of  the  strong  currents,  swell,  exposed  nature  of  the 
work,  and  obstruction  by  fidiing  gear  are  well  shown  by  contrasting 
the  area  of  84  square  miles  covered  in  this  region  with  the  168  miles 
dragged  in  Cape  Cod  Bay  during  practically  the  same  length  of  time. 

Tlie  three  launches  used  by  the  party  gave  satisfaetorv  service. 

The  diange  in  design  of  tne  reel,  by  attaching  the  brake  to  the  reel 
dram,  proved  to  be  very  satisfactory. 

The  Koebling  method  of  attaching  the  sockets  to  the  bottom  wire 
proved  to  be  the  solution  of  a  problem  which  had  given  considerable 
trouble  in  the  past. 

A  semaphore  apparatus  was  devised,  constructed,  and  successfully 
used  to  replace  the  wigwag  signal  system. 

The  topographic  work  of  the  subparty  under  I.  M.  Dailey  in 
Plyinouth  Harbor,  Mass.,  and  vicinity,  in  progress  at  the  beginning 
of  the  fiscal  year,  was  completed  on  July  22. 

The  hydrographic  work  was  begun  with  a  chartered  launch  on 
July  24  and  continued  to  completion  on  September  80.    In  accord- 
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ance  with  instructions  issued  September  6  the  hydrographic  work  was 
extended  from  Gurnet  Point  up  the  coast  to  Green  Harbor. 

Tidal  observations  were  made  in  Green  Harbor,  Duxbury  Bay,  and 
Black  River  to  supplement  the  observations  on  the  mam  steff  at 
Plymouth,  and  bench  marks  were  established  at  these  points. 

Current  observations  were  made  in  the  vicinity  of  Gurnet  Point, 
Plymouth  Harbor,  and  Green  Harbor. 

RHODE  ISLAND. 
[B.  p.  Strouqh.] 

SuMMASY  OF  RESULTS. — ^TriangulatioD :  36  square  miles  of  area  covered,  14 
signal  poles  erected,  10  stations  in  main  scheme  occupied  for  horizontal  meas- 
ureB,  1  station  in  supplemental  scheme  occupied  for  horizontal  measures, 
38  geographic  positions  determined.  Leveling:  4  permanent  bench  marks 
established,  1  mile  of  levels  run.  Topography :  12.1  miles  of  shore  line  of  rivers 
surveyed,  1  topographic  sheet  partly  finished,  scale  1:10,000.  Hydrography: 
65.3  square  miles  of  area  dragged,  78.1  miles  run  while  dragging,  17  soundings 
retained  (depths  less  than  charted),  18.5  square  miles  of  area  sounded,  146.6 
miles  run  while  sounding,  831  positions  determined  (double  angles),  4,494 
soundings  made,  1  tide  station  established,  1  hydrographic  sheet  finished, 
scale  1 :10,000. 

On  April  16,  1917,  arrangements  were  made  for  organizing  and 
equipping  a  party  for  wire-drag  work  in  Block  Island  Sound.  The 
party  was  organized  at  Greenport,  N.  Y.,  between  April  20  and  25 
and  on  April  28  the  party  moved  from  Greenport  to  Sakonnet,  R.  L 
Actual  drag  work  was  begun  on  May  2,  and  carried  on  until  May  27 
in  the  vicinity  of  the  eastern  approach  to  Narragansett  Bay,  except 
for  the  period  from  May  3  to  26,  inclusive,  when  uie  entire  party  was 
engaged  in  experimenal  work  in  regard  to  certain  phases  of  wire- 
drag  work  under  the  direction  of  three  officers  of  the  Survey. 

Chi  May  27  offshore  work  was  discontinued  and  the  party  took  up  a 
revision  survey  of  Sakonnet  River,  including  trian^ation  and  to- 
pography. This  work  was  carried  on  during  the  period  from  May  27 
to  June  14,  and  was  then  discontinued. 

On  June  15  the  party  resumed  wire-drag  work  in  the  eastern 
approach  to  Narragansett  Bay,  and  on  da^s  wien  the  weather  would 
not  permit  dragging  operations  in  that  vicinity  the  revision  survey 
of  the  Sakonnet  Kiver  was  continued. 

As  the  depths  to  be  verified  in  the  offshore  dragging  have  been 
increased  to  a  maximum  of  85  feet  certain  minor  changes  in  the  wire- 
drag  gear  have  become  necessary.  The  old  wooden  floats  have  been 
f  •und  to  be  unsuited  to  this  deep  work  because  they  water-log  very 
rapidly  under  the  high  pressure  and  they  are  being  superseded  by 
metal  floats  of  a  design  which  was  recently  submitted  to  the  office. 
The  new  style  small  buoys  designed  by  N.  H.  Heck  are  now  used  in 
place  of  the  smaller  can  buoys  of  the  old  style  and  have  been  found 
satisfactory  in  every  respect. 

RHODE   ISLAND,   CONNECTICUT,   AND   NEW   YORK. 

[Paul  M.  Tbukblood.] 

SincMABT  OF  RESULTS. — ^LeveliDg:  32  permanent  bench  marks  established. 
Hydrography :  11  tidal  stations  established,  2  current  stations  occupied. 

On  May  24, 1917,  arrangements  were  made  to  begin  work  on  a  cur- 
rent and  tidal  survey  of  Long  Island  Sound. 
New  London  was  selected  as  the  headquarters  of  the  party. 
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Two  launches  were  hired  for  the  use  of  the  party,  both  being 
equipped  with  heavy  anchors  and  wire  cable  for  anchoring  in  deep 
water  and  swift  currents. 

An  automatic  tide  gauge  was  installed  on  the  lighthouse  wharf  at 
New  London  June  5  and  operated  continuously  till  the  end  of  the 
month.    A  satisfactory  record  was  t)btained. 

An  automatic  gauge  was  installed  at  the  city  dock,  foot  of  Hamil- 
ton Street,  New  Haven,  and  operated  continuously  till  the  end  of  the 
month. 

Auxiliary  tide  staffs  were  put  in  place  and  determined  by  com- 
parative readings  at  Allros  Point  and  Norwich  on  the  Thames  Eiver, 
at  Mystic,  Stonmgton,  Westerly,  and  Niantic;  and  at  Hartford,  Hig- 
ganum,  and  Hadlyme  on  the  Connecticut  Eiver. 

The  tidal  variation  in  the  Thames  River  is  very  distinct  as  far  as 
Norwich  and  it  is  believed  that  the  comparative  readings  give  a  good 
determination  of  the  Norwich  staff. 

The  main  channel  of  the  Connecwicut  River  is  tortuous  and  con- 
stricted. The  tidal  variation  is  so  affected  by  the  flow  of  fresh  water 
downward  as  to  disappear  entirely  at  a  certain  stage  of  the  river 
which  varies  with  the  distance  from  the  Sound.  It  is  known  locally 
that  the  tidal  variation  is  from  0.7  to  0.9  foot  at  Hartford  when  the 
river  is  not  more  than  2  or  3  feet  above  the  Hartford  city  datum. 
The  river  at  times  rises  to  a  height  of  25  feet  or  more  above  datum 
and  may  stand  for  weeks  above  the  7-foot  stage. 

Current  observations  were  made  from  the  New  York,  New  Haven 
&  Hartford  Railroad  bridge  at  New  London  for  a  period  of  30  hours. 
Observations  were  made  at  depths  of  3  feet,  18  feet,  and  42  feet. 

At  Norwich  a  25-hour  series  was  made  from  an  open  boat. 

Permanent  bench  marks  were  established  or  recovered  in  connec- 
tion with  every  tide  gauge.  Three  marks,  one  of  which  was  a  stand- 
ard disk  mark,  were  left  at  every  station. 

The  tidal  records  were  obtained  with  a  special  form  of  pressure 
gauge. 

RHODE  ISLAND,  CONNECTICUT,  NEW  YORK,  AND  NEW  JERSEY. 
[Isaac  Winston.] 

Inspection  duty  for  the  region  included  between  Narragansett 
and  Delaware  Bays  was  continued  by  an  oflScer  who  is  in  charge  of 
the  suboffice  of  the  Survey  in  the  Customhouse  Building,  New  York. 

The.  demands  imon  the  suboflSce  for  information  cover  a  wide  range 
of  subjects  including  work  by  many  departments  of  the  Government 
besides  that  of  the  Coast  ana  Geodetic  Survev.  All  available  publi- 
cations bearing  upon  navigation  and  useful  to  mariners  are  kept 
as  reference  books,  and  those  issued  without  charge  are  kept  on  hand 
for  distribution.  The  publications  of  the  Bureau  of  Lighthouses  are 
in  constant  demand,  and  a  sui)ply  is  kept  on  hand. 

Requests  for  other  publications  are  referred  to  the  proper  depart- 
ments or  institutions. 

Information  in  regard  to  the  time  of  moonrise  and  moonset  was 
furnished  to  the  branch  hydrographic  office  at  New  York. 

Iinportant  information  and  assistance  was  rendered  to  the  corpo- 
ration counsel  of  New  York  City  in  the  preparation  of  a  case  involv- 
ing the  title  to  certain  land  on  the  north  shore  of  the  Harlem  River. 
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The  inspector  appeared  as  a  witness  in  court  in  this  case.    The 
hearings  extended  over  a  month. 

Information  has  been  furnished  in  reply  to  numerous  requests  in 
regard  to  the  times  and  heights  of  the  tides  and  times  of  slack  water. 
Tables  have  been  prepared  to  show  the  times  of  high  and  low  water 
at  Sandy  Hook,  Governors  Island,  and  Hell  Gate  Ferry  (Astoria) 
for  1917,  also  tables  showing  sunrise  and  sunset  and  moonrise  and 
moonset  for  1917  in  the  form  required  for  printing,  and  this  infor- 
mation is  printed  daily  in  11  of  the  principal  newspap^ers  published 
in  New  York  City.  Sunilar  information  has  been  f umishea  to  other 
newspapers  and  to  the  New  York  Maritime  Exchange. 

Repairs  were  made  to  the  electric  tide  indicators  at  the  Seaman's 
Friend  Institute  and  at  the  New  York  Maritime  Exchange  and  also 
to  the  tide  station  at  Fort  Hamilton,  N.  Y. 

Information  was  obtained  for  chart  correction  and  for  a  revised 
edition  of  the  Table  of  Depths. 

A  stock  of  charts,  coast  pilots,  and  tide  tables  is  kept  on  hand 
at  the  suboffice  for  sale  to  persons  applyiM  for  them.  Charts  were 
supplied  without  charge  to  Government  officials  requiring  them,  and 
to  sales  agencies  upon  request,  to  meet  emergencies. 

A  clerk  was  assigned  to  the  suboffice  on  September  19  and  has 
rendered  useful  assistance. 

Assistance  was  given  to  officers  of  the  Survey  engaged  on  field 
work  in  the  vicinity  of  New  York  and  to  the  officer  in  charge  of  the 
Coast  and  Geodetic  Survey  exhibit  at  the  National  Motor  Boat 
Show. 

The  inspector  attended  the  United  States  courts  as  an  expert 
witness  on  three  occasions  to  explain  the  charts  and  furnish  infor- 
mation as  to  tidal  conditions  in  cases  involving  claims  for  damages. 

In  May  a  determination  was  made  of  the  geographic  position  of 
the  Woolworth  tower,  New  York  City,  and  of  the  Staten  Island 
Lighthouse  by  trian^lation. 

Charts  were  furnished  for  official  use  to  meet  the  immediate 
demands  of  the  military  and  naval  authorities  and  other  Govern- 
ment officials. 

CONNECnCUT  AND  NEW  TORK. 

[F.  S.  Borden.] 

SuMMABT  OF  RESULTS. — Hydrography :  3  tide  stations  established,  13  sabsidi- 
ary  tidal  records  obtained,  15  current  stations  occupied. 

On  July  31, 1916,  instructions  were  issued  for  a  complete  tidal  and 
current  survey  of  Long  Island  Sound  from  the  vicinity  of  Execution 
Rocks  to  the  eastward. 

In  accordance  with  these  instructions  a  party  was  organized  at 
Oyster  Bay,  N.  Y.,  and  field  work  was  begun  on  August  5. 

Current  observations  were  made  as  far  as  possible  at  stations  indi- 
cated in  the  instructions  although  several  of  these  stations  were  omit- 
ted when,  after  a  few  hours'  observations,  it  was  found  that  the 
maximum  current  was  so  small  that  it  could  not  be  measured  with  any 
degree  of  accuracy. 

Whenever  possible  observations  were  made  at  each  station  for  51 
consecutive  hours.    The  first  four  stations  occupied  were  completed 
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without  a  break  in  the  observations.  As  the  season  advanced,  how- 
ever, and  the  weather  became  more  unsettled,  it  was  often  necessary 
to  occupy  stations  two  or  three  times  before  the  necessary  observations 
could  be  obtained. 

Practically  all  of  the  stations  occupied  were  referable  to  definite 
objects  on  the  shore,  and  their  positions  were  determined  by  sextant 
angles.  At  night  and  during  thick  weather  the  direction  of  the  cur- 
rent was  obtained  by  pelorus  and  compass. 

All  observations  were  made  with  the  current  pole  and  line.  The 
velocity  as  obtained  with  the  sand  glass  and  current  line  was  often 
checked  by  measuring  with  a  stop  watch  the  time  it  took  for  a  care- 
fully measured  length  of  line  to  run  out  and  computing  the  velocity. 
The  current  pole  used  at  most  of  the  stations  was  15  reet  in  length. 

In  general,  in  making  current  observations  for  51  consecutive  hours, 
two  persons  made  the  observation  from  12  noon  until  12  midnight, 
when  they  were  relieved  by  two  others  who  made  the  observations 
from  12  midnight  to  12  noon. 

At  the  entrance  to  Port  Jefferson  Harbor  the  maximum  current  was 
found  to  be  3.4  knots  on  the  flood  tide  and  2.8  knots  on  the  ebb  tide. 
The  exact  time  of  slack  water  was  readily  observed. 

From  September  1  until  the  close  of  the  season  a  subparty  was 
engaged  in  observing  the  tides.  Information  as  to  tidal  work  done 
in  this  locality  by  the  United  States  Army  Engineers  was  first  ob- 
tained in  order  to  prevent  duplication  of  tidal  work  and  in  order  to 
connect  the  work  of  the  two  services. 

An  automatic  tide  gauge  was  installed  at  Oyster  Bay  and  was  in 
operation  throughout  the  season,  about  three  lunar  months  of  obser- 
vations being  thus  obtained.  A  second  automatic  gauge  was  installed 
at  New  Rochelle,  N.  Y.,  and  was  in  operation  for  one  lunar  month, 
after  which  it  was  removed  to  Port  Jefferson,  N.  Y.,  where  it  was 
installed  and  a  lunar  month  of  record  obtained. 

Tidal  information  was  also  obtained  at  all  other  important  harbors 
in  this  locality.  At  places  where  no  previous  work  nad  been  done, 
tide  staffs  were  erected  and  observations  made  every  15  -minutes  for 
a  period  of  an  hour  before  and  an  hour  after  the  time  of  high  and 
low  water,  covering  four  consecutive  high  and  four  consecutive  low 
waters.  These  observations  together  with  a  comparison  of  the  rec- 
ords taken  from  the  automatic  gauges  were  used  in  working  out  the 
tidal  data  for  the  subsidiary  stations.  At  all  tidal  stations  at  least 
three  permanent  bench  marks  were  established. 

At  10  tidal  stations  the  bench  marks  established  were  connected 
with  those  of  the  United  States  Army  Engineers,  and  at  seven 
stations  they  were  connected  with  the  line  or  precise  levels  run  by 
the  Army  Engineers  between  Greenwich  and  New  London,  Conn.  By 
request  of  the  city  engineer  of  Bridgeport,  Conn.,  the  bench  mar^ 
established  at  that  place  were  connected  with  the  city  bench  marks. 
At  Port  Jefferson  they  were  connected  with  bench  marks  of  the 
United  States  Geological  Survey.  Great  care  was  taken  in  the 
leveling. 

All  of  the  old  Coast  and  Greodetic  Survey  bench  marks  between 
[Execution  Rocks  and  Bridgeport  were  inspected,  and  wherever  nec- 
essary new  ones  were  established. 
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A  sufficient  number  of  current  stations  was  occupied  to  determine 
fairly  well  the  tidal  current  in  the  important  bays,  passages,  etc., 
between  Execution  Rocks  and  Bridgeport,  Conn. 

The  tidal  survey  from  Execution  jRocks  to  Bridgeport  was  com- 
pleted. 

[R.  P.  Stbouoh.] 

SuMMABY  OF  RESULTS. — Hydrography :  44.5  square  miles  of  area  covered,  838.2 
miles  run  while  sounding,  5,454  positions  determined  (double  angles),  32.431 
soundings  made,  2  tide  stations  established,  4.  hydrographlc  sheets  finished, 
scale  1:10,000. 

On  July  25  a  party  was  organized  at  Southport,  Conn.,  for  a 
hydrographic  resurvey  of  Long  Island  Sound. 

A  power  launch  was  hired  for  the  use  of  the  party  and  arrange- 
ments were  made  for  tidal  observations  in  the  vicinity  of  Bridgeport 
Harbor.  Four  plain  tide  staifs  were  erected  for  this  purpose  and 
connected  by  leveling  with  the  United  States  Engineers'  datum  plane 
bench  mark  at  Bridgeport,  Conn. 

The  party  having  been  organized  and  tidal  observations  arranged 
for,  the  actual  hydrography  was  begun  on  August  3,  and  work  on 
the.  Connecticut  side  of  Long  Island  Sound  proceeded  without  inter- 
ruption until  completed.  Between  August  6  and  15  the  work  of 
the  party  was  teniporarily  in  charge  of  F.  B.  T.  Siems.  The  hydrog- 
raphy joined  that  of  r.  C.  Whitney  on  the  west  side  near  the 
Norwalk  Islands  and  continued  eastward  around  Penfield  Reef  to 
Black  Rock  Harbor.  Split  lines  were  run  between  the  lines  on  the 
old  sheet,  100  meters  or  less  apart,  from  the  jhore  line  to  the  7- fathom 
curve,  and  all  rocky  or  broken  areas  were  developed  very  closely. 

On  September  23  the  headquarters  of  the  party  was  removed  to 
Northport,  Long  Island,  to  take  up  the  hydrography  in  the  vicinity 
of  Huntington  and  Oyster  Bays. 

The  tide  station  at  Lloyd  Efarbor  New  Lighthouse  was  recovered, 
a  staff  gauge  set  up,  and  observations  were  taken  from  October  25 
to  November  22. 

The  work  on  the  Long  Island  side  does  not  differ  materially  from 
that  in  Connecticut.  Split  lines  at  intervals  of  100  meters  were  run 
and  the  uncertain  areas  developed  closely. 

The  work  extends  from  Lloyd  Point  eastward  to  the  point  on  the 
chart  marked  Arthurs  House  and  offshore  to  the  7-fathom  curve, 
including  the  development  of  Huntington  and  Northport  Bays  and 
Huntin^on,  Lloyd,  Northport,  and  Centerport  Harbors.  One  day 
was  spent  in  developing  an  area  off  the  spar  buoy  at  the  entrance  to 
Oyster  Bay.  Triangulation  data  and  revised  shore  line  of  Hunting- 
ton and  Lloyd  Harbors  were  ol3tained  from  W.  C.  Hod^kins,  who 
was  engaged  in  revising  the  triangulation  and  topography  in  that 
vicinity. 

The  soundings  taken  between  September  23  and  October  24  are 
all  referred  to  the  automatic  gauge  maintained  by  F.  S.  Borden  at 
Oyster  Bay.  All  of  the  soundings  taken  after  October  24  are  referred 
to  the  tide  staff  at  Lloyd  Harbor  New  Lighthouse. 

Special  care  was  taken  throughout  this  work  to  use  all  possible 
means  of  obtaining  information  regarding  menaces  to  navigation. 
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Oystermen,  fishermen,  and  yachtsmen  were  interrogated  in  regard 
to  the  areas  with  which  they  were  familiar,  and  the  entire  stretch 
of  shore  line  covered  by  the  season's  work  was  gone  over  closely 
with  the  launch  or  small  boat  at  low  tide  for  the  purpose  of  finding 
and  locating  any  outlying  dangers  which  were  visible  at  that  time. 
Where  found  these  dangers  were  carefully  located  by  sextant  angles 
and  the  positions  plotted  on  the  boat  sheet 

The  areas  of  rocky  formation  that  were  developed  during  the 
season  were  examined  as  closely  as  possible  without  a  large  expendi- 
ture of  time  and  money.  Surveys  with  lead  and  line  in  greater 
detail  might  disclose  the  existence  of  other  dangers,  but  until  the 
whole  area  has  been  examined  with  a  wire  drag  it  is  impossible  to 
say  with  absolute  assurance  that  this  much-traveled  waterway  is 
free  from  unknown  and  uncharted  menaces  to  the  safe  navigation  of 
ships. 

NEW  YORK. 
[W.  C.  HODOKINS.] 

SuHHABY  OF  RESULTS. — ^THangulatlon !  20  square  miles  of  area  covered,  11 
signal  poles  erected,  17  stations  in  main  scheme  occupied  for  horizontal 
measures,  61  geographic  positions  determined.  Topography:  32  square  miles 
of  area  surveyed,  5i  miles  of  creeks  surveyed,  121  miles  of  roads  surveyed,  3 
topographic  sheets  finished,  scale  1 :  10,000. 

The  revision  of  the  triangulation  and  topography  of  the  north 
shore  of  Long  Island  eastward  from  Matinicock  Point  was  taken  up 
August  18  and  continued  until  December  5^  1916. 

Preliminary  work  began  with  a  reconnoissance  of  part  of  the  ter- 
ritory to  be  examined,  the  organization  of  a  party,  and  arrangements 
for  securing  living  accommodations  and  a  suitable  launch  for  the 
transportation  of  the  party. 

The  first  part  of  the  season  was  devoted  to  the  revision  of  the 
topographic  features,  while  during  the  latter  part  the  principal  work 
was  the  new  triangulation  intended  for  the  control  of  the  surveys  in 
Huntington  and  Northport  Bays,  although  topographic  revision  was 
also  continued  at  every  suitable  opportunity  and  often  in  direct 
connection  with  the  field  work  of  the  triangulation.     • 

Topographic  work  was  begun  in  the  vicinity  of  the  village  of 
Oyster  Bay  and  then  carried  on  for  a  few  days  on  the  shore  of  the 
Sound  between  Oak  Neck  Point  and  Frost  Creek.  Revision  work 
was  afterwards  taken  up  at  Matinicock  Point,  the  western  limit  of 
the  district  assimed  for  immediate  examination,  and  was  extended 
eastward  from  that  point. 

In  the  revision  of  the  shore  line  it  was  generally  found  more 
economical  to  make  an  entirely  new  outline  survey  rather  than  to 
select  places  where  changes  were  thought  probable  and  to  work  each 
way  from  such  spots  to  junctions  with  unchanged  portions  of  the 
coast.  This  was  the  case  especially  in  reference  to  stretches  of  coast 
that  had  to  be  covered  by  planetable  traverse  on  account  of  the  lack 
of  intermediate  triangulation  points. 

Such  changes  as  have  taken  place  are  due  either  to  the  forces  of 
nature,  acting  through  a  period  of  some  30  years,  or  to  human  agency. 

The  natural  changes  round  to  have  occurred  are  generally  quite 
small.    Exposed  shores  show  a  gradual  wasting,  oroinarily  of  no 
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great  extent.  The  greatest  change  noted  was  at  Lloyd  Point  where  a 
new  inlet  had  broken  through  the  barrier  beach  eastward  of  the  point 
and  where  there  seems  to  have  been  a  well-marked  drift  of  the  shore 
sands  from  eastward  to  westward.  The  extensive  marsh  lying  be- 
tween the  barrier  beach  and  the  solid  land  of  Lloyd  Neck  proper  has 
also  undergone  considerable  change.  In  1885  that  area  was  chiefly 
an  open  lagoon  with  numerous  small  and  scattered  marshy  islets  or 
bunches  of  marsh  grass,  while  at  the  present  time  its  character  is 
that  of  a  marsh  intersected  by  numerous  passages,  though  the  marshes 
are  still  soft  and  are  overflowed  by  every  tide. 

At  the  southeastern  extremity  of  Lloyd  Neck,  on  the  sand  point 
called  East  Beach,  some  natural  changes  have  taken  place.  The  end 
of  that  point  south  of  the  old  Llovd  Harbor  Lighthouse  has  cut  away 
almost  up  to  the  building,  while  the  beach  farther  north  has  increased 
considerably  in  height  so  that  it  is  no  longer  covered  by  ordinary 
high  waters  and  is  practically  a  continuous  part  of  the  main  body  of 
Lloyd  Neck. 

Other  changes  on  the  coast  examined  consist  chiefly  of  moderate 
wasting,  sometimes  amounting  to  about  20  meters,  the  most  notice- 
able effect  of  which  has  been  to  destroy  most  of  the  old  triangulation 
stations  that  were  situated  near  the  water  or  on  the  crests  of  bluffs. 

The  artificial  changes  that  have  occurred  are  largely  in  the  way  of 
improvements.  Many  portions  of  the  coast  have  thus  been  <»m- 
pletely  transformed.^  In  order  to  counteract  the  natural  tendency 
to  wasting  of  these  improved  shores  from  the  effect  of  storms,  most 
of  the  waterside  estates  have  been  protected  by  long  stretches  of 
masonry  or  concrete  sea  wall. 

Great  changes  have  also  been  caused  by  extensive  sand-dredging 
operations  which,  beginning  on  the  west  beach  of  Eatons  Neck  some 
years  before  the  date  of  the  former  survey,  have  been  greatly  ex- 
tended not  only  in  the  original  locality  but  also  on  the  northwest 
shores  of  both  Eatons  and  Lloyd  Necks.  These  excavations  have 
produced  artificial  harbors  of  considerable  extent,  though  of  varying 
depth,  that  may  sometimes  serve  as  refuges  for  small  craft. 

Between  Matinicock  Point  and  Lloyd  Point  the  loss  of  most  of  the 
triangulation  stations  determined  in  1833  (34)  and  in  1883  (84)  had 
l>een  supplied  to  a  great  extent  by  new  triangulation  executed  in  1914 
and  1915,  but  eastward  of  Lloyd  Point  there  was  no  recent  work  and 
only  a  few  of  the  old  points  had  escaped  destruction.  Those  which 
were  left  were  not  so  situated  as  to  afford  proper  control  for  the 
topography  of  Huntington  and  Northport  Bays  and  it  was  therefore 
found  necessary  to  provide  additional  triangulation  in  that  section. 

The  only  base  for  new  work  in  that  vicinity  which  was  both  prac- 
ticable and  convenient  was  the  line  Eaton  2  (1883)-Titus  (1885). 
Both  of  those  stations  were  recovered,  as  were  also  Eatons  Neck 
Lighthouse,  Lloyd  Harbor  (old)  Lighthouse  and  Baldwin  Tower, 
all  of  which  had  been  determined  in  1883  and  which  were  connected 
with  the  work  of  1916. 

In  this  work  11  new  stations  of  the  main  scheme  and  68  new  inter- 
section stations  were  determined,  so  that  there  are  now  sufficient 
points  available  for  fixing  positions  at  almost  any  point  witJ^in  the 
area  covered,  except  perhaps  in  some  of  the  deep  and  narrow  coves 
and  on  some  parts  of  the  outer  coast  of  Eatons  Neck. 
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At  the  close  of  the  season  the  revision  of  the  topography  had  been 
carried  eastward  from  Matinicock  Point  as  far  as  the  western  side  of 
Centerport  Harbor,  and  on  Batons  Neck  the  shore  of  West  Beach  and 
of  the  western  side  of  the  neck  as  far  north  as  the  inlet  near  the  light- 
house had  been  resurveved. 

The  greater  part  of  the  shore  line  o^  Oyster  Bay  and  part  of  Cold 
Spring  Harbor  had  been  resurveyed  in  1915  by  another  party,  and 
the  work  in  that  section  here  .described  consisted  in  filling  the  gaps 
left  by  that  party. 

VIRGINIA. 

[Paul  C.  Whitney,  CommaDding  Steamer  Bache.'l 

SuMMAST  OF  RESULTS. — ^TriangulatloD :  60  square  miles  of  area  covered,  4 
signal  poles  erected,  3  stations  In  main  scheme  occupied  for  liorizontal  meas- 
ures, 4  stations  in  supplemental  schemes  occupied  for  horizontal  measures. 
Leveling:  3  permanent  bench  marks  established  and  short  lines  of  leveling 
run  to  connect  with  tide  gauge.  Magnetic  work:  1  sea  station  occupied  for 
magnetic  declination.  Topography :  7.9  square  miles  of  area  surveyed,  31.5 
miles  of  general  coast  line  surveyed,  5  miles  of  creeks  and  inlets  surveyed,  23.5 
miles  of  railroads  surveyed,  2  miles  of  roads  surveyed,  2  topographic  sheers 
finished,  scale  1 :  30,000.  Hydrography :  105  square  miles  of  area  covered,  1,002.8 
miles  run  while  sounding,  4,899  positions  determined  (double  angles),  27,387 
soundings  made,  two  tide  stations  established,  1  hydrographic  sheet  finished, 
scale  1:30,000. 

At  the  beginning  of  the  fiscal  j^ear  the  party  on  the  steamer  Bache 
was  engaged  in  surveys  in  the  vicinity  of  Cape  Henry.  This  work 
consisted  of  a  detailed  hydrographic  survey  of  the  entrance  to  Chesa- 
peake Bay  westward  from  a  line  joining  Cape  Henry  and  Fisherman 
Island  to  Thimble  Shoal  Lighthouse,  and  thence  westward  along  the 
south  shore  to  Sewall  Point,  includfng  Willoughby  Bay.  Triangula- 
tion  was  executed  to  locate  Thimble  Shoal  Lighthouse  and  a  few 
doubtful  topographic  signals. 

The  launch  hydrography  and  topography  were  executed  by  shore 
parties  located  during  the  first  part  of  the  season  at  Lynnhaven  Inlet 
and  the  latter  part  at  Willoughby  Spit. 

Ship  hydrography  was  begun  July  11  but  was  discontinued  July 
14  in  order  to  receive  a  party  of  official  photographers  detailed  from 
the  office  for  the  purpose  of  obtaining  a  series  of  still  pictures  of  the 
several  instruments  used  in  the  Survey  and  a  series  of  moving  pic- 
tures illustrative  of  the  various  activities  of  the  Bureau.  The  pho- 
tographers completed  their  work  on  August  9. 

After  a  few  days'  si^al  building  the  vessel  was  tied  up  at  the 
F.  O.  Smith  Shipbuilding  &  Dry  Dock  Co.  wharf  for  general  re- 
pairs^ while  the  surveying  work  was  continued  by  shore  parties  in  the 
vicinity  of  Lynnhaven  Bay. 

Instructions  being  received  to  cooperate  with  the  Southern  Com- 
mercial Congress  to  be  held  at  Norfolk  December  11  to  14,  1916; 
preparations  were  made  to  present  as  creditable  a  showing  as  pos- 
sible. Exhibits  of  the  various  instruments  were  set  up  in  the  cabin, 
and  field  sheets  and  records  were  shown  in  an  attractive  manner 
where  visitors  could  examine  them.  On  December  11  the  Backe^  in 
company  with  other  vessels  of  the  Department  of  Commerce  fleet, 
anchored  oflf  Hospital  Point  and  was  opened  for  inspection  by  mem- 
bers of  the  Southern  Commercial  Congress  and  other  visitors. 
Everything  possible  was  done  to  inform  visitors  of  the  scope  and 
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activities  of  the  Survey.  On  December  13  the  Bache  took  part  in  a 
water  parade,  consisting  of  a  review  of  part  of  the  Atlantic  naval 
fleet  anchored  oflf  Old  Point  Comfort. 

After  the  congress  was  over,  the  Bache  made  preparations  to  carry 
on  additional  hydrographic  work  at  the  entrance  to  Chesapeake  Bay. 
The  weather  conditions  were  unfavorable  and  the  work  was  dis- 
continued under  instructions  from  the  Superintendent  on  January 
9,  1917. 

The  field  work  of  topography  was  finished  November  24  and  the 
launch  hydrography  completed  October  20,  with  the  exception  of  two 
days  in  December  when  an  examination  was  made  near  Sewall  Point. 

[G.  T.  Rude,  Comipanding  Steamer  Isis.'l 

Summary  of  results. — Tr! angulation :  10  square  miles  of  area  cov»ed,  3 
stations  occupied  for  vertical  measures.  Magnetic  work:  ship  swung  for  com- 
pass deviation  at  one  station. 

During  the  period  from  July  1  to  December  31,  1916,  the  head- 
quarters of  the  steamer  Isis  was  at  Norfolk,  Va.  From  August  1 
to  December  19  the  Isis  was  at  the  shipyard  of  the  Old  Dominion 
Marine  Railway  Corporation  undergoing  extensive  repairs  and  al- 
terations. 

Field  work  was  in  progress  from  July  1  to  July  12.  This  work 
consisted  of  triangulation  for  the  location  of  leading  marks  for  the 
Navy  Department  along  the  dredged  channels  into  tne  port  of  Nor- 
folk and  of  prominent  artificial  objects  in  the  vicinity  of  the  port 
of  Norfolk  for  charting  purposes  for  the  use  of  navigators. 

Such  additional  stations  were  established  as  were  deemed  necessary 
to  locate  all  the  desirable  objects.  The  objects  were  then  located 
by  cuts  from  at  least  three  triangulation  stations. 

During  the  time  that  the  Isis  was  at  Norfolk  for  repairs  the  com- 
putations and  plottings  of  the  work  of  the  previous  season  were 
completed. 

The  Isis  was  swung  for  compass  deviation  in  Hampton  Roads  on 
December  10. 

On  December  11  the  Isis,  together  with  five  other  vessels  of  the 
Department's  fleet,  the  Bache^  Roosevelt^  Fish  Hawk^  Orchid,  and 
Dixie,  dressed  ship  for  the  Southern  CJommercial  Congress  and  was 
open  for  visitors  to  the  congress,  and  a  special  launch  schedule  was 
arranged  for  the  convenience  of  the  guests  who  visited  the  ships  to 
Aiew  appropriate  exhibits  displayed  on  each. 

On  December  13  the  Isis^  with  the  Secretary  of  Commerce  and  the 
Superintendent  of  the  Coast  and  Geodetic  Survey  on  board,  partici- 
pated in  a  naval  review  of  the  Atlantic  Fleet  in  Hampton  Roads. 
The  reviewing  fleet  was  led  by  the  Mayflower^  with  the  Secretary  of 
the  Navy  on  board,  followed,  in  the  order  named,  by  the  /«w,  Yank- 
ton. Dolphin^  Bache^  Fish  Hawk^  Orchid^  and  Roosevelt. 

The  vessels  of  the  Department  carried  several  hundred  specially 
invited  guests  of  the  congress,  and  were  followed  by  a  large  number 
of  steamers  and  small  motor  craft. 

On  December  14  the  congress  adjourned  and  the  Isis  returned  to 
the  dock  of  the  Old  Dominion  Marine  Railway  Corporation  on 
the  15th. 
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NOBTH  CAROLINA. 

[N.  H.  Heck,  Commanding  Schooner  MatcMess.} 

SuMHABT  OF  RESULTS. — Triangulatlon :  16.8  square  miles  of  area  covered,  4 
signal  poles  erected,  2  stations  in  main  scheme  occupied  for  horizontal  meas- 
ures, 4  geographic  positions  determined.  Leveling:  1  mile  of  levels  run,  2  per- 
manent bench  marks  established.  Topography:  8  square  miles  of  area  sur- 
veyed, 4  miles  of  general  coast  line  surveyed,  19.3  miles  of  shore  line  of  rivers 
surveyed,  2  topographic  sheets  finished,  scales  1 :  20,000  and  1 :  10,000.  Hydro- 
graphy :  10  square  miles  of  area  covered,  284.6  miles  run  while  sounding,  1,774 
positions  determined  (double  angles),  12,612  soundings  made,  2  tide  stations 
established  and  2  hydrographic  sheets  finished,  scale  1 :  20,000. 

At  the  time  of  the  transfer  of  the  command  of  the  schooner  Match- 
less on  April  13,  combined  surveys  were  in  progress  in  Albemarle 
Sound. 

During  the  period  from  April  13  to  May  4  the  survey  of  Bull  Bay 
and  Scuppemong  River  was  completed,  and  part  of  Albemarle  Sound 
west  of  Laurel  Point  Lighthouse,  Yeopim  River  and  Creek,  with  ap- 
proaches, was  finished  to  connect  with  previous  work.  The  limits  of 
the  topography  and  hydrography  were  somewhat  different  on  this 
account. 

On  May  3  after  coinpleting  comparative  tide  observations,  the 
Matchless  proceeded  to  Elizabeth  City,  arriving  on  May  4.  Shortly 
afterward  the  chief  of  party  was  temporarily  ordered  to  Washington. 

The  Matchless  remained  at  Elizabeth  City  preparing  for  work  in 
Pamlico  Sound  and  was  held  there  on  account  of  lack  of  funds. 
Office  work  on  records  and  painting  and  repairing  the  vessel  were 
in  progress  during  May.  From  June  2  to  June  26  the  command  of 
the  vessel  was  temporarily  assigned  to  another  officer. 

At  the  close  of  the  fiscal  year  the  survey  of  Pamlico  Sound  was  in 
progress.  The  principal  signals  had  been  built,  the  necessary  tri- 
angulation  executed,  and  a  small  amount  of  hydrography  and  to- 
pography had  been  done. 

[Paul  M.  Trueblood,  €k)minandiDg  Schooner  Matchless,] 

SuiCMABT  OF  BESTJLTS. — ^Topography  I  6  square  miles  of  area  surveyed,  18 
miles  of  Rhore  line  surveyed.  Hydrography :  91  square  miles  of  area  covered, 
508.5  miles  run  while  sounding,  3,064  positions  determined  (double  angles), 
24,086  soundings  made,  4  tide  stations  established,  2  current  stations  occupied, 
1  hydrographic  sheet  finished,  scale  1 :  20,000. 

The  hydrographic  resurvey  of  Pamlico  Sound  in  progress  at  the 
beginning  of  the  fiscal  year  was  continued  during  July  and  August, 
1916,  and  the  sheet  from  Harbor  Island  Bar  Lighthouse  to  Ocracoke 
was  completed. 

The  general  development  consisted  of  systems  of  parallel  lines 
spaced  according  to  the  depth.  Special  development  was  made  of 
isolated  shoals  or  where  there  seemed  to  be  changes  from  the  charted 
depths.  All  channels  were  carefully  developed  and  particular  at- 
tention was  given  to  the  channels  in  Ocracoke  Inlet.  These  were 
developed  out  to  the  6-fathom  curve.  Work  had  been  begun  on  the 
sheet  m>m  Ocracoke  to  Hatteras  when  the  transfer  of  the  command 
was  made. 
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The  topography  was  continued  along  the  outer  island  to  a  point 
about  3  miles  south  of  Hatteras  Inlet.  All  small  islands  adjacent  to 
the  outer  coast  were  included  on  the  sheet. 

The  triangulation  was  executed  from  time  to  time  as  the  work 
progressed.  Some  difficulty  was  experienced  owing  to  the  unstable 
support  for  the  instrument  aflForded  by  some  of  the  lighthouse  struc- 
tures. 

An  automatic  tide  gauge  was  kept  in  operation  at  Portsmouth  until 
the  middle  of  July.  Three  permanent  bench  marks  were  established. 
Three  tide  staffs  were  determined  by  comparative  readings  and  used 
in  the  hydrography.    One  old  bench  mark  was  recovered. 

[R.  P.  Luce,  Commanding  Schooner  MatcMesB.'l 

Summary  of  results. — Triangulation:  19  square  miles  of  area  covered,  4 
observing  tripods  and  scaffolds  built,  heights,  one  72  feet,  two  55  feet,  one  20 
feet,  3  stations  in  main  scheme  occupied  for  horizontal  measures,  1  station  in 
supplemental  scheme  occupied  for  horizontal  measures,  5  geographic  positions 
determined.  Leveling :  1.5  miles  of  levels  run,  5  permanent  bench  marks  estab- 
lished. Hydrography:  15  square  miles  of  area  covered,  91  miles  run  while 
sounding,  442  positions  determined  (double  angles),  3,881  soundings  made,  3 
tide  stations  established,  scale  of  hydrographlc  sheets  1 :  20,000. 

After  the  transfer  of  the  conmiand  of  the  schooner  Matchless  on 
June  3,  the  survey  of  Pamlicp  Sound  was  continued  and  this  work 
was  in  progress  at  the  close  of  the  fiscal  year. 

The  chief  work  of  the  party  during  June  was  the  erection  of  tall 
signals  for  use  in  the  hydrography.  The  instructions  called  for  a 
considerable  amount  of  hydrography  to  be  done  in  the  center  of 
Pamlico  Sound  where  shore  objects  were  not  visible,  and  it  was 
necessarv  to  build  specially  tall  signals  on  the  outer  edge  of  the  shoal 
water  which  extended  out  several  miles  from  the  shore. 

The  triangulation  of  this  section  had  already  been  completed 
and  two  triangulation  stations  had  been  determined  on  the  edge  of 
shoal  water,  one  at  Bird  Island  and  one  at  Gull  Island.  Bird  Island 
could  not  be  recovered,  but  a  si^al  55  feet  high  was  erected  near  the 
former  site  of  the  station.  Gull  Island  was  recovered,  and  a  signal 
72  feet  high  was  erected  over  it.  A  similar  signal  was  erected  on  the 
outer  edge  of  shoal  water  about  2^  miles  west  of  the  town  of  Kinna- 
keet.  A  trif)od  signal  was  erected  over  the  former  triangulation 
station  on  Kings  Point  and  another  in  about  3  feet  of  water  about 
2  miles  south  of  signal  Water  2. 

As  stations  Bird  Island  and  Bed  Beacon  could  not  be  recovered, 
some  additional  triangulation  was  necessary  to  locate  signals  and 
other  prominent  objects  for  hydrographic  purposes. 

Hydrography  was  begun  June  23  and  continued  to  June  27.  The 
work  done  was  in  the  vicinity  of  Muddy  Slough  and  in  the  channels 
and  passages  between  Muddy  Slough  and  the  coast  to  the  southward, 
the  soundings  beinc  spaced  closely  enough  to  develop  all  channels 
and  irregularities  of  bottom. 

A  tide  staff  was  established  on  a  wharf  at  the  town  of  Hatteras 
and  another  on  Fuersten's  fish  house,  at  the  eastern  end  of  Muddy 
Slough,  and  reading  were  taken  while  the  hydrography  was  in 

Progress.    A  subsidiary  tide  staff  was  established  at  the  <own  of 
»uxton. 
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[F.  B.  T.  SiEMS,  Commanding  Schooner  Matchless,^ 

SiTMif ABT  OF  Results. — ^Triangulation :  60  square  miles  of  area  covered, 
46  signal  poles  erected,  2  observing  tripods  and  scaffolds  built,  heights  30  and 
85  feet,  11  stations  In  main  scheme  occupied  for  horizontal  measures,  30  stations 
In  supplemental  schemes  occupied  for  horizontal  measures,  55  geographic  posi- 
tions determined.  Leveling :  2.75  miles  of  levels  run,  11  permanent  bench  marks 
established.  Topography:  15.2  square  miles  of  area  surveyed,  130.8  miles  of 
general  coast  line  surveyed,  13  miles  of  roads  surveyed,  3  topographic  sheets 
finished,  scales  1 :  10,000  and  1 :  40,000.  Hydrography :  229.3  square  miles  of 
area  sounded,  1,973.1  miles  run  while  sounding,  9,349  positions  determined 
(double  angles),  84,211  soundings  made,  5  tide  stations  established  and  recov- 
ered, 4  current  stations  occupied,  4  hydrographic  sheets  finished,  scales  1 :  20,000 
and  1:40,000. 

The  survey  of  Ocracoke  Inlet  was  completed  just  prior  to  the 
transfer  of  the  command  of  the  schooner  Matchless  on  August  24, 
1916,  and  is  referred  to  in  another  abstract. 

The  hydrography,  supplemental  triangulation,  and  the  topography 
were  afterwards  taken  up  in  the  area  by  "  the  Banks"  from  Ocracoke 
Inlet  to  and  including  the  town  of  Hatteras  and  for  a  distance  of 
about  9^  miles  offshore  in  Pamlico  Sound,  also  including  Hatteras 
Inlet.  All  of  this  work  was  completed  by  November  13,  1916.  As 
the  weather  became  unfavorable  for  the  economic  operation  of  the 
party,  field  work  was  closed  and  the  Matchless  proceeded  to  Eliza- 
beth City,  N.  C,  for  annual  repairs. 

It  was  found  that  the  light  whaleboat  launches  are  unsuitable  for 
hydrography  in  the  exposed  parts  of  Pamlico  Sound  during  moder- 
ately rough  weather.  On  many  days  field  work  was  prevented  by 
moderate  to  strong  northeasterly  winds.  It  became  at  times  impos- 
sible to  get  up  high  enough  to  observe  on  dists^t  signals  while  the 
launch  was  violently  tossed  about. 

Small  boats  were  anchored  and  used  for  signals  where  shore  sig- 
nals were  no  longer  visible. 

The  flat-bottomed  skiff  launch  is  well  suited  for  most  of  the  shal- 
low inshore  area.  Where  the  depth  was  less  than  IJ  feet  the  area 
was  sounded  out  by  wading  over  the  flats  or  by  using  small  boats.  No 
larffe  areas  were  left  unsounded. 

Except  for  the  areas  inshore  within  about  2^  miles  of  the  beach 
and  those  affected  by  the  tidal  currents  of  the  ocean  inlets,  the  bottom 
IS  mostly  flat,  uniform,  and  featureless  as  indicated  in  the  old  sur- 
vey; in  fact,  practically  the  same  depths  and  slightly  undulated 
areas  appear  in  both  surveys.  There  are  marked  changes,  however, 
inshore,  and  at  Hatteras  Inlet  the  bottom  is  much  cut  up  and  very 
complicated  with  numerous  short  deep  sloughs  many  oi  which  do 
not  appear  on  the  present  chart.  The  main  channel  from  seaward 
at  Hatteras  Inlet  is  now  obstructed  by  a  7- foot  bar  at  its  entrance, 
where  the  old  survey  shows  a  clear  straight  passage  of  14  feet  from 
the  sea  to  the  sound  side  of  the  inlet.  A  narrow,  crooked,  and  imprac- 
ticable channel  of  probably  10  feet  least  depth  was  discovered  to  the 
eastward  of  the  main  channel.  Three  very  complicated  channels  with 
6  feet  least  depth  were  discovered  leading  over  the  bulkhead  from  the 
inlet  to  the  sound.  A  very  careful  survey  of  this  inlet  was  made 
which  will  be  of  value  in  studying  the  changes  likely  to  occur  in  the 
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future  by  comparing  it  with  the  old  survey.  It  appears  that  the 
ocean  bar  will  in  course  of  time  close  up  the  inlet. 

Two  scaffold  hydrographic  signals  were  built  for  offshore  hydrog- 
raphy, one  70  feet  high  on  Legged  Lump  and  the  other  40  feet  high 
on  Egg  Shoal.  The  topography  of  "  the  banks  "  was  a  simple  matter 
except  that  much  time  had  to  be  spent  in  rodding  the  intricate  marsh 
shore  line  on  the  sound  side.  Difficulties  in  getting  ashore  over  the 
vast  area  of  shallow  water  also  hindered  rapid  progress  of  the  plane- 
table  partv.  There  was  good  triangulation  control  for  the  topog- 
raphy. The  only  changes  of  importance  in  the  shore  line  were  found 
at  tlie  inlet,  where  several  islets  were  found  to  have  shifted  con- 
siderably. 

The  triangulation  included  the  determination  of  the  positions  of 
prominent  objects,  aids  to  navigation  not  previously  determined,  and 
several  intersection  points  that  will  prove  useful  m  future  surveys. 
Enough  old  stations  were  recovered  to  obtain  good  determinations  of 
the  new  positions. 

Tides  were  observed  at  Nine  Foot  Shoal  Beacon,  at  Hatteras,  at 
Hatteras  Inlet,  and  at  Shoal  Point  Beacon. 

Currents  were  observed  at  a  point  about  halfway  between  Ocracoke 
and  Hatteras  .Inlet,  5^  miles  offshore,  during  17  hours  of  good 
weather  with  very  little  wind. 

The  Matchless  was  anchored  on  the  working  grounds  about  3  miles 
off  Ocracoke  from  July  to  September  and  about  4  miles  off  Hatteras 
from  the  latter  part  or  September  to  the  middle  of  November. 

On  January  10,  1917,  repairs  to  the  schooner  Matchless  were  com- 
pleted, and  on  January  15  the  ship  sailed  for  the  working  ground  in 
Albemarle  Sound  and  tributaries. 

Combined  surveys  were  made  of  Perquimans  River  from  January 
16  to  February  10,  Little  River  from  February  14  to  March  16,  and 
of  Bull  Bay  and  Scuppernong  River  from  March  19  to  April  13.  On 
the  latter  date  the  command  of  the  vessel  was  transferred  to  another 
officer  who  then  took  up  the  survey  of  the  Yeopim  River. 

The  surveys  of  the  areas  mentioned  and  those  executed  by  the 
steamer  Hyarographer  in  1915  form  a  complete  resurvey  of  these 
tributaries  and  the  adjacent  section  of  Albemarle  Sound. 

The  topography  included  the  location  of  the  shore  line  and  ad- 
jacent topographic  features,  the  detail  surveys  of  the  towns  of  Hert- 
ford and  Columbia,  and  the  location  of  prominent  objects.  The 
.  shores  are  washing  away  in  many  places  leaving  the  water  full  of 
cypress  stumpjs. 

Sounding  lines  were  run  normal  to  the  shore  200  meters  apart  or 
less  as  required.  These  lines  were  crossed  by  lines  parallel  to  the 
shore  to  determine  the  extent  of  spits  and  shoals.  A  careful  survey 
of  the  entrance  to  Little  River  was  made.  The  channel  was  found 
to  be  narrow  but  straight  and  the  buoys  marking  the  same  sufficiently 
numerous  and  properly  placed. 

Some  difficulty  was  experienced  in  carrying  the  triangulation  from 
the  main  scheme  in  Albemarle  Sound  to  Little  River  on  account  of 
the  washing  away  of  some  stations  and  the  poor  seeing  across  the 
sound.     Two  tripod  and  tree  signals  were  built  .for  this  work. 
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Numerous  stations  were  required  to  extend  the  triangulation  schemes 
up  the  tributaries.  The  stations  were  carefully  marked  and  refer- 
enced, having  in  view  the  rapid  washing  away  of  these  shores. 

GEORGIA. 

[Paul  C.  Whitney.  Commanding  Steamer  Bache,] 

Summary  of  results. — ^Triangulation :  3  hydrographlc  signals  rebuilt,  height 
100  feet.  Magnetic  work :  Ship  completely  swung  at  2  sea  stations.  Hydrog- 
raphy: 2,050  square  miles  of  area  covered,  1,401  miles  run  while  sounding, 
2,315  positions  determined  (double  angles),  18,330  soundings  made,  1.  tide 
station  established,  448  specimens  of  bottom  taken,  2  hydrographic  sheets 
finished,  scales  1:80,000  and  1:180,000.  Physical  hydrography:  108  current 
stations  occupied,  409  observations  of  temperature  of  water  taken. 

After  being  repaired  at  Norfolk,  Va.,  the  steamer  Bache  left  there 
January  17,  1917,  for  Savannah,  Ga.,  arriving  Januarv  20.  The 
latter  part  of  January  was  spent  in  hydrographic  work.  On  January 
29  the  Bache  left  Savannah  for  Charleston,  S.  C,  where  the  buoys 
to  be  used  for  offshore  signals  had  been  delivered. 

The  necessary  superstructures  were  constructed  on  the  buoys  and 
the  buoys  were  placed  in  position  about  10  miles  from  shore  and  4 
miles  apart  by  lighthouse  tenders. 

On  returning  to  the  working  grounds  it  was  discovered  that  three 
of  the  tall  signals  on  shore  had  been  damaged  by  storms,  and  arrange- 
ments were  made  to  rebuild  them. 

The  hydrography  completed  covers  the  area  between  Ossabaw 
Sound  and  Port  Royal  Sound.  Its  southern  limit  overlaps  the  work 
done  by  the  Bache  during  the  spring  of  1916.  Its  northern  limit 
overlaps  the  work  done  by  the  steamer  his  during  1916. 

On  the  inshore  work,  to  obtain  the  necessary  development  near 
the  entrance  to  Savannah  River  and  the  sounds  close  by,  lines  were 
run  at  a  distance  of  about  one-third  of  a  mile  apart.  Near  the  bar 
at  the  entrance  to  Savannah  River,  on  shoals  and  in  places  where 
the  soundings  were  uneven,  lines  were  run  considerably  closer  to- 
gether. In  the  offshore  work  from  the  line  of  buoys  east  to  the 
100-fathom  curve,  lines  were  run  1  mile  apart  well  beyond  the 
12-fathom  curve,  2  miles  apart  to  the  edge  of  the  inshore  sheet, 
and  approximately  4  miles  apart  to  the  100-fathom  curve.    Every 

f)recaution  was  taken  to  determine  accurately  the  positions  of  these 
ines.  ^  . 

Current  observations  were  made  every  two  hours  on  the  dead- 
reckoning  lines.  Surface  temperatures  were  observed  every  hour 
while  sounding  to  30  fathoms  and  at  every  sounding  from  30  to  100 
fathoms.  Bottom  temperatures  were  taken  at  every  anchorage  and 
at  every  sounding  outside  the  30-fathom  curve.  Psychrometer  read- 
ings were  taken  every  hour  while  sounding.  Tides  were  obtained 
from  the  automatic  gauge  of  the  United  States  Army  Engineers 
located  on  Tybee  Knoll. 

On  the  night  of  March  22  assistance  was  rendered  the  steamer 
Kelvinhrae  by  rescuing  from  drowning  one  of  the  crew  of  that 
vessel  who  had  fallen  overboard. 
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GEORGIA  AND  FLORIDA. 

[T.  J.  Mahiss.] 

SuMMABT  OF  RESULTS. — THangulation :  4  hydrographic  signals  built,  heights, 
94,  94,  92,  and  304  feet,  3  triangulation  stations  recovered,  marked,  and  de- 
scribed, 4  triangulation  stations  (other  than  tlie  foregoing),  recovered  and 
supplementary  descriptions  made,  1  new  triangulation  station  established,  4 
triangulation  stations,  other  than  the  foregoing,  selected  and  signals  built,  8 
triangulation  stations  occupied  for  horizontal  measures,  3  old  signals  examined. 
2  hydrographic  signals  occupied  for  round  of  angles. 

On  October  17  orders  were  issued  for  the  organization  of  a  party 
to  build  tall  hydrographic  signals  along  the  coasts  of  Greorgia  and 
Florida  for  the  use  of  the  parties  on  the  steamers  Bache  and  /«» 
respectively. 

After  consultation  with  the  commanding  officers  of  the  two  vessels 
as  to  the  work  required,  a  party  was  organized  at  Savannah,  Ga,, 
and  on  November  4  left  Savannah  for  Hilton  Head  Island,  S.  C. 
Station  Hilton  near  the  north  end  of  the  island  was  recovered,  but 
the  signal  which  had  been  erected  there  during  a  former  season 
had  blown  down.  The  beach  in  that  locality  had  washed  away  to 
such  an  extent  that  anchors  for  the  wire  guys  on  the  shore  side 
could  not  be  placed.  A  new  signal  was  erected  eccentric  to  the  old  in 
a  more  suitable  locality  and  located  by  angles  and  a  measured  dis- 
tance. The  height  of  the  signal  is  96  feet,  and  it  has  a  target  50  by  16 
feet  in  dimension,  the  upper  half  painted  black  and  the  lower  half 
white.  The  party  then  proceeded  to  the  south  end  of  the  island 
where  a  similar  signal  was  erected.  This  station  was  located  from 
three  triangulation  stations  along  the  Savannah  River.  The  shifting 
of  the  sand  dunes  had  obliterated  all  traces  of  station  Braddo^ 
which  had  been  established  in  that  vicinity  in  1^00.  The  si^al 
near  the  lighthouse  was  visited  and  examined.  The  signals  along 
the  shore  north  of  Port  Eoyal  Sound  were  seen  to  te  standing, 
but  owing  to  the  shallow  water  could  not  be  reached  by  the  laun3i 
or  by  small  boat. 

During  December  the  party  was  engaged  in  building  a  signal  on  Uie 
south  end  of  Little  Tybee  Island  and  one  on  the  south  end  of  Wassaw 
Island.  The  former  is  96  and  the  latter  104  feet  in  height,  not  includ- 
ing the  elevation  of  the  ground  above  high  water.  Two  triangulation 
stations  on  Little  Tybee  Island  were  recovered.  One  was  re-marked 
with  surface  and  subsurface  marks,  and  additional  reference  marks 
were  made  for  the  other.  Descriptions  were  prepared  for  both  sta- 
tions. 

A  tree  marked  with  a  triangular  blaze  on  the  side  with  a  nail  in 
the  center  and  branches  cut  near  the  top  was  found  near  the  signal 
on  Wassaw  Island.  It  was  close  to  the  edge  of  a  bluff  which  was 
rapidly  washing  away.  A  surface  and  a  subsurface  mark  were 
placed  eccentric  to  the  tree  and  a  connection  made  by  measurement  and 
angles.  A  signal  was  erected  over  the  stump  of  the  tree  and  located 
by  triangulation.  The  dune  on  which  the  signal  Drop  (1913)  was 
located  has  been  washed  away.  Triangulation  station  Morrell,  Ossa- 
baw  Island,  was  recovered,  connected  with  reference  marks,  and  a 
description  prepared.  The  si^al  was  rebuilt.  Station  Lwd  was 
recovered  and  a  triangulation  signal  built.    Station  Coon  was  estab- 
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lished  on  Raccoon  Key.  These  were  occupied  for  horizontal  angles. 
Hydrographic  signal  camp  was  examined  and  some  guys  tightened. 
Signal  Meadows  was  similarly  examined.  A  search  was  made  for 
station  North,  but  it  was  not  found,  as  the  dune  on  which  it  was  situ- 
ated had  been  washed  away.  This  was  verified  by  a  stadia  traverse 
from  signal  Meadows. 

On  December  23  work  in  Georgia  waters  was  nearly  completed. 
Information  was  received  that  the  signal  on  Little  Tybee  Island  had 
fallen  during  a  storm.  The  remainder  of  the  month  was  spent  in 
rebuilding  this  signal,  and  the  work  was  completed  on  January  2. 
The  signal  at  Wassaw  Island  was  examined  and  additional  guys  were 
attached.  The  signal  at  Hilton  Head  which  had  blown  down  was 
rebuilt. 

The  triangulation  in  the  vicinity  of  the  mouth  of  the  Savannah 
River  was  completed.  The  old  Coast  and  Geodetic  Survey  station  on 
Fort  Pulaski  was  recovered  and  the  marks  renewed. 

A  signal  was  built  5  miles  south  of  Pablo  Beach  and  its  position 
detemuned  by  a  traverse  and  tape  measurement  from  the  old  station. 

Work  was  closed  on  February  4. 

FLORmA. 

[G.  T.  Rude,  Ck)mmanding  Steamer  Tsis.} 

Summary  of  results. — Hydrography :  -2,650  square  miles  of  area  covered, 
2,368  miles  ran  while  sounding.  4,794  positions  determined  (double  angles), 
23,227  soundings  made,  35  stations  occupied  by  ship  to  locate  shore  and  off- 
shore signals,  210  angles  observed  (sextant  cuts)  by  ship  to  locate  shore  and 
offshore  signals,  8  shore  objects  located  by  angles  from  ship,  11  offshore  buoys 
(signals)  located  by  angles  from  ship,  2  hydrographlc  sheets  finished,  scales 
1:60,000  and  1:180,000.  Physical  hydrography:  1,072  surface  temperatures 
taken,  571  bottom  specimens  taken,  4  log  tests  made.  111  current  stations  oc- 
cupied, 803  current  observations  taken. 

The  steamer  Isis  was  undergoing  alterations  and  repairs  at  Nor- 
folk, Va.,  from  July  1  to  December  20,  1916,  when  she  came  to 
Washington  to  have  a  radio  apparatus  installed. 

From  January  6  to  April  30  the  vessel  was  employed  on  offshore 
hydrography  on  the  east  coast  of  Florida  from  the  St.  Johns  River 
entrance  to  a  point  5|  miles  south  of  St.  Augustine  and  extending 
offshore  to  the  Gulf  Stream.  This  work  covers  an  area  of  2,650 
square  miles  and  consists  of  2,368  miles  of  sounding  lines. 

The  vessel  was  laid  up  at  Norfolk  from  May  2  to  June  30  because 
of  shortage  of  funds,  during  which  time  some  minor  repairs  were 
made  and  the  records  of  the  past  season's  work  were  completed. 
The  vessel  made  its  headquarters  at  Jacksonville,  Fla.,  during  the 
entire  season. 

Very  satisfactory  signals  were  erected  and  located  by  J.  S.  Bilby 
along  the  entire  coast  line  from  the  St.  Johns  River  to  a  point  8^ 
miles  south  of  St.  Augustine.  They  were  of  two  kinds,  the  tall  type, 
about  100  feet  high,  and  intermediate  signals,  about  20  feet  high,  for 
the  close  inshore  work.  It  has  been  found  that  the  tall  signals 
should  not  be  spaced  along  the  coast  more  than  3^  to  4  miles  apart 
for  the  most  economical  prosecution  of  the  work.  Those  built  by 
Mr.  Bilby  were  about  that  distance  apart 
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The  following  are  tall  signals:  Pablo,  Mier  2,  Palm,  Jenks  2, 
Hernan,  Dry^  Cato,  Louis,  Crescent,  and  Corbett.  Mt.  Cornelia  and 
March  are  high-type  signals  built  during  the  previous  seasons  and 
used  by  the  his  the  past  season.  They  were  in  excellent  condition. 
The  following  are  small  simals  built  by  Mr.  Bilby  for  close  inshore 
hydrography:  Z(Lit)^  Yfbil),  Axe,  Way,  Vat,  Usina  and  Una 
In  addition  to  these  signals  artificial  objects,  previously  located  by 
triangulation  were  used.  Other  signals  were  located  by  sextant  cuts 
from  the  Isis  anchored  offshore. 

Four  tall-type  can  buoys  and  two  whistle  buoys,  with  angle-iron 
and  pipe  superstructures,  carrying  wire-screen  target  above  and 
three  black  flags  6  feet  long  below,  were  used  for  offshore  signals. 

These  types  of  offshore  signals  are  without  question  the  most 
efficient  and  durable  and  have  the  longest  range  of  visibility  of  any 
signals  yet  devised  for  this  class  of  work.  The  body  of  the  buoy  is 
painted  white  and  is  the  only  part  which  shows  when  the  vessel  is 
between  the  sun  and  buoy;  the  superstructure  showing  when  buoy 
is  between  vessel  and  sun.  Any  buov  without  this  reflecting  surface 
is  practically  worthless  for  offshore  hydrography,  for  at  least  one  of 
the  buoys  ot  the  set  of  three  is  on  the  opposite  side  of  the  vessel  from 
the  sun  on  every  fix. 

These  buoys  were  loaned  from  the  sixth  lighthouse  district,  planted 
and  shifted  by  the  lighthouse  tender  Cypress.  Thanks  are  due  to 
the  lighthouse  inspector  for  the  promptness  with  which  these  buoys 
were  planted  and  moved  and  the  courtesy  shown  the  party  in  every 
possible  manner. 

These  buoys  were  located  as  heretofore  by  means  of  sextant  cuts 
to  shore  stations  from  the  Isis^  located  inshore  of  the  line  of  buoys. 

It  has  been  found  that  these  buoys  should  be  planted  from  10  to 
11  miles  offshore  and  from  3^  to  4  miles  apart  for  the  most  economical 
prosecution  of  the  work. 

The  hydrography  off  the  east  coast  of  Florida  consisted  of  two 
classes,  the  ordinary  inshore  or  fixed  position  work  and  offshore  or 
precise  dead  reckoning  work. 

An  anemometer  was  installed  on  the  Isis  for  use  during  the  past 
season  in  obtaining  the  wind  velocity  for  estimating  leeway. 

It  was  found  that  the  amount  of  leeway  estimated  for  the  vessel 
during  the  season  off  the  South  Carolina  coast,  0.1  knot  per  hour 
leeway  for  10-mile  wind^  0.15  for  15-mile  wind,  etc.,  was  insufficient 
During  the  past  season  it  was  found  that  each  course  should  be  cor- 
rected for  leeway  by  an  amount  equal  to  0.15  knot  per  hour  for  a 
10-mile  wind,  etc.;  in  other  words,  0.015  knot  per  hour  times  the 
velocity  of  the  wind  in  miles  per  hour,  reduced  to  the  sine  of  the  angle 
between  the  wind's  direction  and  the  course.  This  was  generally  ob- 
tained graphically  by  plotting  the  course  at  any  place,  and  then  plot- 
ting the  correct  leeway  at  right  angles  to  the  course  at  the  end  or  the 
leg.  The  mean  velocity  and  direction  of  the  wind  at  the  two  anchor- 
ages were  used  unless  tne  wind  made  a  decided  and  noticeable  change 
in  direction  and  force  during  the  time  between  anchorages.  In  that 
case  they  were  employed  separately  in  deducing  the  amount  of 
leeway. 

A  diagram  was  devised  from  which  may  be  obtained  graphically 
the  amount  of  drift  of  the  vessel  while  weighing  the  current  anchor 
at  a  station  in  the  Gulf  Stream. 
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The  Isis  anchored  ft  barrel  buoy  at  the  40-f  athom  curve  with  a  300- 
pound  concrete  block  and  120  fathoms  of  J-inch  Seimens-Martin 
strand  wire;  at  the  100- fathom  curve  with  a  400-pound  block 
and  300  fathoms  of  wire.  When  the  current  observation  had  been 
made  from  a  small  boat,  the  barrel  was  taken  on  board  and  the  wire 
run  through  the  snatch  block  on  the  anchor  davit  to  the  fleeting  barrel 
of  the  anchor  windlass  and  wound  in  as  fast  as  the  windlass  would 
take  it. 

From  current  observations  made  on  the  vessel  while  anchor  was 
being  weighed,  in  a  current  of  known  velocity,  it  has  been  found  that 
the  drift  of  the  vessel  was  considerably  retarded  within  the  full  drift 
of  the  current  by  the  anchor  which  held  her  somewhat  while  she  had 
the  full  lead  oi  300  fathoms,  the  retardation  decreasing  gradually 
as  the  scope  of  the  wire  decreased. 

At  anchorages  in  the  Gulf  Stream  the  drift  of  the  vessel  was  accu- 
rately determined  by  means  of  a  diagram  by  the  foUowinjg  plan: 
A  base  (101.3  feet),  ecjual  to  2  knots  on  a  30-second  current  line,  was 
measured  along  the  rail  of  the  Isis  (if  the  vessel,  on  account  of  wind, 
does  not  lie  with  the  current^  the  better  plan  is  to  use  a  current  pole 
and  current  line,  allow  the  line  to  run  out  for  2  knots,  and  note  the 
time,  instead  of  using  the  base  on  the  rail).  As  soon  as  a  strain  was 
put  on  the  anchor  wire,  a  chip  was  thrown  over  the  side  forward  and 
the  time  required  for  it  to  pass  alon£  this  base  recorded.  In  three 
minutes'  time  this  was  repeated,  and  the  mean  of  the  times  was  taken 
for  that  three  minutes.  This  was  done  every  three  minutes  till 
anchor  was  oflf  bottom. 

It  will  be  noted  that,  if  the  vessel  be  in  a  3-knot  current  and  the 
anchor  holds  her  so  that  the  current  past  the  vessel  is  at  the  rate  of 
2  knots  per  hour,  she  drifts  only  at  the  rate  of  1  knot.  From  this  the 
actual  orift  was  computed  for  a  1,  2,  3,  4,  and  5  knot  current,  de- 
creased by  the  amount  the  anchor  held  the  ship  as  shown  by  the  mean 
length  of  time  required  for  the  line  to  run  out  2  knots,  and  a  current 
curve  and  diagram  were  made,  from  which  the  actual  drift  may  be 
scaled  for  these  and  intermediate  currents. 

Another  diagram  was  devised  from  which  may  be  read  directly  the 
correction  to  l^  applied  to  an  observed  current  for  the  swing  of  the 
vessel  during  the  tiine  the  observation  is  bein^  made.  Two  sheets  are 
necessary,  one  in  which  the  stern  of  the  vessel  swings  toward  the  cur- 
rent pole  after  the  observation  is  begun  and  the  other  away  from  the 
current  pole. 

In  order  to  lessen  the  chances  of  losing  the  survey  buoys  if  sunk 
from  being  run  down  hy  passing  steamers,  reference  barrel  buoys 
were  anchored,  with  Seimens-Martin,  one-eighth  inch,  strand  wire 
and  300-pound  concrete  block,  an  estimated  mstance  away  from  and 
on  an  observed  bearing  from  the  survey  buoy  in  order  that  the  buoy 
might  be  recovered  by  grappling  hooks. 

Cater  during  the  season  it  was  found  that  a  5-gallon  tin  kerosene 
can  anchored  with  about  a  30-pound  concrete  block  and  cotton  cod 
line  answered  the  purpose  much  better,  in  addition  to  being  a  much 
cheaper  method. 

A  marked  improvement  was  made  to  a  navigating  sextant  for  use 
on  offshore  hydrography  by  the  substitution  of  a  large  telescope  for 
the  one  supplied  with  the  instrument.  This  change  was  made  by  the 
instrument  section,  using  one-half  of  a  pair  of  binoculars.    It  is  con- 
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servatively  estimated  that  one-third  more  time  was  actually  spent  on 
sounding  work  than  would  have  been  possible  without  this  instru- 
ment. In  the  afternoon  when  shore  signals  became  indistinct  on 
account  of  haze  this  sextant  was  used  for  the  least  distinct  signal  and 
the  line  continued,  whereas  with  the  ordinary  sextants  the  line  would 
have  ended  and  the  vessel  anchored.  This  was  the  case  nearly  every 
afternoon  during  the  months  of  February,  March,  and  a  part  of 
April. 

C.  K!  Green,  deck  officer,  devised  an  electric  attachment  for  a 
sounding  clock,  which  was  used  with  excellent  results  during  the  past 
season.  mi 

Four  tests  were  made  during  the  season  over  a  2-mile  course  for 
standardizing  the  logs*.  It  is  thought  that  these  tests  should  be  made 
at  least  once  a  month  in  order  to  have  an  accurate  rate.  The  rate 
changes  considerably  and  probably  from  several  different  causes,  the 
striking  of  the  rotator  against  the  side  of  vessel  when  hauling  in,  lag 
due  to  oil  hardening  in  the  working  parts,  etc. 

More  elaborate  log  tests  were  made  for  the  different  speeds.  It 
was  found  that  each  log  had  different  rates  for  slow  speed,  full  speed, 
running  full  speed  for  1^  minutes  and  drifting  for  1|  minutes  for 
sounding  in  depths  over  15  fathoms  with  trolley  rig,  and  yet  another 
rate  for  running  full  speed  for  2  to  2^  minutes  and  backing  to  fuU 
stop  for  upright  cast  with  wire  and  registering  sheave.  The  vessel 
was  run  over  the  measured  base  several  times  and  the  rate  obtained 
for  each  speed,  the  different  round  trips  checking  very  closely. 

A  large  number  of  bottom  specimens  were  obtained  and  recorded 
and  a  quantity  of  the  best  specimens  saved.  It  was  impossible  to 
obtain  bottom  samples  in  the  hard  sand  and  shell  bottom  along  the 
east  Florida  coast  with  the  Stellwagen  specimen  cup.  This  cup  is 
too  blunt  and  also  too  large.  The  greater  part  or  the  specimens 
obtained  this  past  season  was  by  the  use  of  soap  in  the  end  of  the  lead. 

A  cup,  similar  to  the  Stellwagen  cup  except  that  it  is  sharper  and 
has  a  shorter  cone,  was  devised  on  the  Ists.  This  cup  was  not  completed 
in  time  for  use  during  the  past  season,  but  it  is  thought  that  with  it 
bottom  specimens  may  be  obtained  in  hard  sand  or  shell  bottom. 

The  electric  sounding  machine  installed  on  the  Isis  at  the  begin- 
ning of  this  season  is  entirely  satisfactory.  It  has  been  used  during 
the  whole  of  the  past  season  with  lead  line  and  trolley  rig  on  all  in- 
shore dead-reckoning  work  and  on  the  inner  ends  of  lines  to  the  Gulf 
Stream,  and  with  wire  and  registering  sheave  on  the  outer  ends  of 
these  lines. 

Before  using  it  for  the  lead  line  and  trolley  it  was  necessary  to 
install  several  new  kinds  of  springs  to  keep  the  lead  line  from  jump- 
ing the  drum.  The  single  one  on  the  machine  intended  for  wire 
would  not  answer  for  the  lead  line. 

The  controller  and  brake  are  excellent,  allowing  perfect  control  of 
the  drum  at  all  speeds,  in  fact  much  better  control  than  over  the 
hand  machine  at  slow  speed. 

Considerable  information  for  the  accurate  running  and  plotting 
of  the  offshore  dead-reckoning  lines  was  obtained  as  to  the  velocity 
of  the  current  in  the  edge  of  the  Gulf  Stream  by  a  series  of  anchor- 
ages in  the  stream  instead  of  only  the  one  at  the  100- fathom  curve 
as  previously  made  on  this  work.    On  all  but  the  last  line  it  was 
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found  that  the  strength  of  the  current  was  from  0.6  to  0.8  knot  at 
the  25-fathom  anchorage,  about  2  knots  at  the  40-fathom  anchorage, 
and  about  3i  knots  at  the  100- fathom  anchorage,  the  direction  in 
each  case  coinciding  with  the  trend  of  the  100- fathom  curve. 

At  all  anchorages  at  and  inside  the  25-fathom  curve  the  steamer 
was  anchored  with  her  regular  ground  tackle;  at  the  100- fathom 
curve  by  the  same  apparatus,  devised  and  used  on  this  vessel  last  sea- 
son off  the  coast  of  houth  Carolina,  except  that  Seimens-Martin,  one- 
eighth  inch,  strand  wire  was  used  instead  of  ordinary  strand  wire. 
The  drift  was  obtained  by  means  of  an  ordinary  current  pole  and 
the  set  with  pelorus  referred  to  the  quarter-deck  compass.  At  each 
station  two  observations  through  two  minutes  each  were  made  and 
the  resulting  current  divided  by  four.  Much  better  results  were  ob- 
tained by  this  method  than  by  observing  three  sets  for  30  seconds ' 
each. 

The  drift  of  the  current  varied  from  0.2  to  0.3  knot  during  small 
tides  and  light  winds  to  as  high  as  a  knot  during  large  tides  and 
strong  winds. 

The  set,  as  the  tide  ebbed  and  flowed,  formed  an  ellipse,  the  axis  of 
which  was  about  west-northwest  and  east-southeast.  Wind  produces 
a  marked  effect  upon  this  ellipse,  lengthening  from  the  origin  in  a 
direction  with  the  wind  and  shortening  toward  the  wind.  During 
a  heavy  wind  the  whole  ellipse  is  forced  to  the  leeward  of  the  origin 
and  the  direction  of  the  currents  apparently  moves  counter  clockwise 
while  as  a  matter  of  fact  they  are  working  clockwise  but  outside  the 
origin. 

During  the  season  while  at  anchor  when  conditions  were  unfavor- 
able for  sounding,  current  observations  were  taken  from  the  Isis 
every  hour  day  and  night. 

Tidal  observations  for  the  reduction  of  soundings  were  obtained 
through  the  oflBce  from  the  automatic  tide  gauge  at  St.  Augustine. 

In  order  to  obtain  a  relation  between  the  tides  outside  and  those 
at  the  St.  Augustine  gauge,  the  results  from  the  Army  Engineer 
staff  erected  at  Atlantic  Beach  may  be  utilized. 

Upon  arrival  at  Jacksonville  the  tall  hydrographic  signals  along 
the  coast  had  not  been  erected,  so  the  time  necessary  for  the  signal- 
building  party  to  get  ahead  by  a  few  signals  was  spent  on  log  test, 
ship  swings,  and  compass  compensations. 

Owing  to  the  Isis  having  been  moored,  heading  in  one  direction 
for  six  months,  and  also  on  account  of  new  construction,  the  devia- 
tion had  increased  from  3'  to  11**.  The  compasses  were  compensated 
and  this  deviation  again  reduced  to  3**. 

While  engaged  on  lines  to  the  100-fathom  curve,  observations 
were  made  at  fixed  intervals  with  whirling  psychrometer  and  also 
surface  and  bottom  temperatures  were  obtained.  In  addition  to  these, 
barometer,  air,  and  surface  temperatures  were  recorded  in  the  ship's 
logby  the  quartermaster  on  watch  every  hour  during  the  season. 

The  ship  was  swung  for  deviation  four  times  during  the  period 
January  80  to  April  ^.  The  deviation  changed  very  little  between 
swings. 

Owervations  were  made  at  intervals  with  the  dip  measure  when 
the  sea  was  smooth,  rendering  these  observations  possible.  When  the 
sea  waa  rougL  and  the  vessel  rolling,  reliable  observations  with  this 
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instrument  were  impossible.  The  three  axes,  fore  and  aft,  horizontal, 
and  vertical,  can  not  be  held  in  position  a  sufficient  lenjzth  of  time 
for  a  good  contact  when  the  vessel  rolls.  It  is  thought,  though,  that 
with  a  rough  sea  refraction  is  very  near  normal  and  tabulated  suffi- 
ciently close  for  a  sight  at  sea. 

On  February  18  a  fire  occurred  on  the  water  front  in  south  Jack- 
sonville at  a  lumberyard  and  shipbuilding  plant.  Before  the  fire  was 
under  control  the  launch  of  the  lets  was  sent  over  and  towed  the 
yacht  Soncy  to  a  safe  berth* 

On  April  28,  when  bound  up  the  St.  Johns  River  for  Jackbonville, 
the  lais  passed  the  steam  schooner  Rosalie  Mahoney  afire  and  beached 
on  the  east  side  of  the  river  half  way  between  beacon  19C  and  Chase- 
ville.  The  lais  went  alongside,  made  fast  to  her  on  the  windward 
side  and  for  three  hours  used  the  fire  hose  and  crew  to  assist  the  tugs 
Smith  and  Volunteer  in  getting  the  fire  under  control.  The  Mahoney 
was  loading  creosoted  piles  for  Cuba.  The  cargo  was  ruined  and  the 
vessel  gutt^  by  fire,  only  the  hull  being  saved. 

[J.  sL  :  -IWLBT.] 

Summary  of  results.— Hydrography :  (wire  drag)  02  square  mUes  of  awa 
dragged,  130.4  miles  run  while  drag^ng,  558  positions  determined  (double 
angles),  10  soundings  made  (on  shoals),  1  tide  station  established,  212  aonnd- 
ings  made  (to  supplement  charts),  1  hydrographic  sheet  partly  finished,  scale 
1:40,000. 

In  accordance  with  instructions  issued  March  6,  1917,  a  party  was 
organized  for  wire-drag  work  in  the  western  part  of  the  Florida 
Reefs. 

The  officers  of  the  party  arrived  at  Key  West  on  the  morning  of 
Am-il  23. 

Three  launches  were  hired  for  the  use  of  the  party.  Although 
seaworthy  these  launches  were  not  well  adapted  to  the  use  of  &e 
wire-drag  party  owing  to  shallow  draft,  low  power,  and  lack  of 
accommodations  for  the  party. 

From  April  23  to  May  9  the  party  was  at  Key  West  preparing  the 
outfit,  installing  equipment  on  the  launches,  obtaining  supplies,  etc. 
Two  whistle  buoys  and  two  first  class  standard  cans  were  furnished 
by  the  lighthouse  inspector,  and  superstructures  similar  to  those  used 
by  the  steamer  lais  were  fitted  to  these  buoys. 

After  a  delay  of  one  day  caused  bv  bad  weather  the  party  left 
Key  West  on  May  10  with  the  three  launches  and  supplies  for  one 
month,  arriving  at  Dry  Tortugas  on  the  afternoon  of  the  same  day. 
The  lighthouse  tender  Ivy  preceded  the  party  on  May  9,  carryinf^ 
most  of  the  heavy  supplies,  and  placed  the  four  signal  buoys  in  posi- 
tion on  the  working  grounds  on  May  10. 

At  Dry  Tortugas  flie  party  found  a  good  harbor  and  an  abundant 
water  supply.  It  was  necessary  for  the  officers  and  hands  to  provide 
all  camp  furnishing  and  cooking  equipment. 

From  May  11  to  May  13  the  party  was  engaged  in  building  and 
locating  signals  and  establishing  quarters  at  Dry  Tortugas. 

Dragging  was  started  on  May  14  but  fresh  north  to  east  winds 
with  thick  naze  prevailed  until  May  21  so  that  little  could  be  accom- 
plished before  that  date.  From  May  21  until  May  80  the  weatha 
was  generally  favorable  but  from  May  81  to  June  10  fresh  windi 
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shifting  from  northeast  at  night  to  southeast  during  the  day  created 
heavy  cross  seas  which,  complicated  by  strong  currents,  made  drag 
work  impossible  in  open  waters. 

Work  was  resumed  on  June  11  and  continued  under  fairly  favor- 
able weather  conditions  until  the  end  of  the  month,  although  fresh 
east  winds  and  heavy  squalls  interfered  with  its  progress  toward 
the  end  of  the  month. 

At  the  end  of  June,  work  was  being  done  in  Rebecca  Shoal  Chan- 
nel whenever  the  weather  permitted,  and  at  other  times  to  the  south- 
ward and  eastward  to  Dry  Tortugas  with  the  idea  of  gradually  ex- 
tending this  work  to  join  with  that  in  the  channel. 

The  four  signal  buoys  were  placed  on  a  line  extending  southwest 
bj  south  from  Rebecca  Shoal  Lighthouse  and  spaced  about  2.5  nau- 
tical miles  apart,  being  located  by  theodolite  angles  from  Loggerhead 
and  Rebecca  Shoal  Lighthouses.  These  signals  are  found  to  be  very 
satisfactory  and  are  readily  observed  from  distances  up  to  6  miles. 

Numerous  supplemental  soundings  were  obtained  by  the  large 
tender  along  the  dragged  lines  in  order  to  fill  in  the  open  spaces  on 
the  present  charts. 

No  shoals  espe«iallv  dangerous  to  navigation  were  discovered. 

In  order  to  drag  all  areas  within  the  field  of  work,  additional  floi^t- 
ing  signals  are  needed,  and  it  is  believed  that  a  satisfactory  type  has 
been  devised  and  constructed,  although  it  has  not  yet  been  tried  out 
in  actual  work. 

This  signal  consists  of  a  heavy  center  pole  25  feet  long  with  a 
target  at  one  end  and  a  counterweight  at  the  other.  It  is  supported 
at  a  point  about  15  feet  from  the  top  by  three  barrels,  securely  lashed 
and  braced,  and  the  mooring  line  is  attached  at  the  water  line.  A 
signal  constructed  in  this  manner  stands  vertical  in  quite  heavy 
weather,  shows  up  well  at  a  distance  of  5  nautical  miles,  and  can  be 
easily  handled  by  our  launches. 

A  tide  staff  was  erected  at  Dry  Tortugas  and  connected  with  one 
bench  mark  established  in  1901.  Two  additional  bench  marks  were 
established. 

The  party  is  indebted  to  the  lighthouse  inspector  at  Key  West 
for  his  hearty  cooperation  in  transporting  supplies  and  for  assistance 
in  fitting  out  the  floating  signals  j  also  to  the  officer  in  charge  of  the 
marine  laboratory  of  the  Carnegie  Institute  at  Loggerhead  Key  for 
the  numerous  courtesies  extended  by  him. 

[L.   A.   POTTEB.] 

On  Ji^  1  the  revision  of  the  Inside  Route  Pilot  from  New  York 
to  Key  West  had  been  completed  from  Norfolk,  Va.,  southward  to 
St.  Augustine,  Fla. 

The  section  of  the  waterway  from  St.  Augustine  to  Key  West  was 
covered  between  July  1  and  13,  in  a  chartered  launch,  stops  being 
made  at  all  of  the  towns  en  route. 

On  July  14  the  return  trip  to  Washington  was  begun,  stops  being 
made  at  the  principal  cities  to  interview  United  States  Engineer 
Officers,  Lighthouse  Service  officials,  and  others  concerning  doubtful 
points  brought  out  by  the  field  work. 

The  officer  in  charge  of  this  work  arrived  at  the  Washington  office 
July  24  and  began  the  office  compilation  of  the  Inside  Route  Pilot 
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LOUISIANA  AND  MISSISSIPPI. 

[H.  A.  Seban,  Ck>inmandiDg  Steamer  HydroffrapherJ\ 

SuMMABT  OF  RESULTS. — ^TriangulatloD :  120  miles  of  area  surveyed,  3  signal 
poles  erected,  5  observing  scaffolds  and  tripods  built,  heights  80  to  90  feet,  S 
stations  in  main  scheme  occupied  for  horizontal  measures,  1  station  in  supple- 
mental scheme  occupied  for  horizontal  measures,  8  geographic  positions  d^r- 
mined.  Leveling:  10  miles  of  levels  run,  11  permanent  bench  marks  estab- 
lished. Magnetic  work :  ship  swung  at  4  sea  stations.  Topography :  274.5  miles 
of  general  coast  line  surveyed,  30  miles  of  shore  line  of  rivers  surveyed,  4 
topographic  sheets  finished,  scale  1 :  40,000.  Hydrography :  721  miles  of  area 
covered,  2,498  miles  run  while  sounding,  9,889  positions  determined  (doable 
angles),  77,098  soundings  made,  7  tide  stations  established,  5  current  stations 
occupied,  3  hydrographlc  sheets  finished,  scale  1 :  40,000. 

The  survey  of  the  eastern  approaches  to  the  Delta  of  the  Missis- 
sippi River  was  begun  by  the  party  on  the  steamer  Hydrographer  in 
Juhr,  1916. 

The  instructions  for  this  work  called  for  a  resurvey  of  the  eastern 
approaches  to  the  Delta  with  the  principal  object  of  obtaining  the 
present  edge  of  the  Delta  and  the  outside  shore  line. 

Actual  survey  work  was  begun  on  July  28  and  (losed  on  account 
of  bad  weather  October  21. 

'The  hydrography  between  the  edge  of  the  Delta  and  the  20- fathom 
curve  was  done  with  the  hand  lead.  Beyond  the  20-fathom  curve 
pressure  tubes  were  used.  It  was  found  by  experiment  that  the 
Xanner-Blish  tubes  were  more  accurate  than  the  Bassnet  sounders, 
especially  in  depths  over  60  fathoms.  Sufficient  soundings  were 
made  with  the  lead  to  keep  a  close  check  on  the  depths  recorded  by 
the  Tanner-Blish  tubes. 

For  the  offshore  hydrography  tall  hydrographic  sisals  were  nec- 
essary. Four  of  these  signals  from  80  to  90  feet  in  height  and 
several  smaller  scaffolds  were  built. 

The  currents  in  this  region  are  so  variable  that  any  discussion  of 
them  will  have  to  follow  an  extended  series  of  observations.  With- 
out any  disturbing  westerly  wind,  the  natural  trend  of  the  currents 
LS  to  the  westward. 

Weather  conditions  became  very  unfavorable  in  October  and  cul- 
fflinated  in  a  tropical  hurricane  on  October  17  and  18.  This  hurri- 
cane absolutely  destroyed  the  tall  hydrographic  signals  and  rendered 
necessary  their  rebuilding  before  any  additional  work  could  be  done. 
Work  in  the  Delta  was  accordingly  closed  for  the  season. 

The  topography  of  the  Delta  was  extended  from  the  western 
limits  of  the  sheet  to  a  point  about  5  miles  west  of  Pass  a  Loutre 
Lighthouse. 

The  triangulation  consisted  of  the  necessary  observations  to  locate 
the  signals  for  control  of  the  hydrography  and  topography.  The 
iidal  information  was  obtained  from  the  gauge  maintained  in  East 
Bay  by  the  Mississippi  Eiver  Commission. 

This  survey,  even  in  its  incomplete  state,  shows  that  this  region 
needs  to  be  frequently  resurv^eyed.  The  edge  of  the  Delta  as  marked 
by  tiie  3-fathom  curve  has  been  extended  seaward  about  1  mile  off 
Garden  Island  Bay  and  about  2  miles  or  more  off  the  mouth  of  Pass 
a  Loutre.  Other  changes  noted  include  the  closing  of  various  small 
passes  between  South  !rass  and  Pass  a  Loutre,  the  washing  away  of 
the  mud  lumps  in  places,  and  their  appearance  in  others. 


Digitized  by 


Google 


BEPOBT  OF  SUPEEINTENDENT,  COAST  AND  GEODETIC  8ITBVEY.      883 

Investigations  carried  on  by  the  United  States  Army  Engineers  and 
the  Mississippi  Eiver  Commission  show  that  the  whole  area  is  sub- 
siding. Permanent  precise  bench  marks  are  impossible  within  miles 
of  the  mouth  of  the  river.  The  results  of  the  tidal  observations  at 
the  East  Bay  gauge,  which  was  used  for  the  present  survey,  show 
that  during  the  past  few  years  the  subsidence  has  been  relatively  the 
same  between  the  gauge  and  the  bench  marks.  The  lines  of  levels, 
which  are  frequently  run  along  the  passes  of  the  river,  show  that 
the  whole  country  is  sinking  at  a  more  or  less  uniform  rate. 

On  October  30,  after  the  weather  had  made  further  work  at  the 
mouth  of  the  river  unprofitable,  instructions  were  issued  directing 
that  a  "comprehensive  resurvey  of  Mississippi  Sound  and  tribu- 
taries, the  islands  on  the  south  side,  and  the  entrances  from  the 
Gulf  between  Mobile  Bay  and  Lake  Pontchartrain  "  be  made.  These 
instructions  provided  that  in  addition  to  working  from  the  vessels, 
shore  parties  were  to  be  established  with  additional  officers  and  men 
at  such  places  as  were  necessary  for  the  successful  prosecution  of  the 
work.  Work  under  these  instructions  was  begun  on  November  9  and 
continued  until  May  24.  when  the  shore  party  had  to  be  disbanded  on 
account  of  a  shortage  oi  funds.  From  the  period  May  7  until  May  24 
the  vessel  was  absent  from  the  Mississippi  Sound  working  grounds 
doing  some  work  at  the  mouth  of  the  river,  in  accordance  with 
instructions  as  mentioned  in  the  following  paragraph. 

On  April  19  instructions  were  issued  directing  that  certain  check 
soundings  be  made  at  points  indicated  to  further  check  the  tube 
sounding  that  had  been  done  at  the  mouth  of  the  river  and  that  cer- 
tain check  lines  of  soundings  be  run  between  the  15  and  20  fathom 
curves.  Supplemental  to  these  instructions,  others  were  received 
that  directed  the  inshore  work  to  be  done  out  to  the  30- fathom  curve 
from  the  entrance  to  South  Pass  westward  to  meridian  89°  15'. 
Work  under  these  instructions  was  done  from  May  7  to  June  21. 
On  the  latter  date  the  work  had  been  completed,  and  the  vessel  pro- 
ceeded to  New  Orleans  and  was  laid  up  until  the  end  of  the  fiscal 
year. 

At  the  mouth  of  the  Mississippi  River  the  hydrography  was  ex- 
tended from  a  few  miles  north  of  Pass  a  I^outre  westward  to  meridian 
89°  16'.  The  inshore  limit  of  this  work  is  in  general  the  3-fathom 
curve  and  the  outer  limit  varies  from  20  fathoms  at  the  northern  end 
of  the  work  to  30  fathoms  west  of  South  Pass.  In  the  area  imme- 
diately southeast  of  the  mouth  of  South  Pass,  the  hydrography  was 
carried  out  to  the  100- fathom  curve.  Prior  to  October  21,  a  large  part 
of  the  work  between  the  60  and  the  100  fathom  curve  was  done  with 
pressure  tubes,  the  Tanner-Blish  tubes  being  used.  The  soundings 
m  this  area  taken  in  May  and  June,  1917,  are  all  up-and-down  casts 
made  while  the  ship  was  stopped  and  working  the  engines  if  neces- 
sary to  secure  them.  In  general  the  agreement  between  the  soundings 
as  recorded  previously  by  the  pressure  tubes  and  the  vertical  casts 
made  for  checking  purposes  was  excellent.  Where  any  marked  differ- 
ence was  foimd  additional  soundings  were  made. 

The  sounding  done  between  the  16  and  the  20  fathom  curve  was 
done  with  the  double  sounding-chair  arrangement  mentioned  pre- 
viously. Off  the  mouth  of  Pass  a  Loutre,  the  depths  had  changed  so 
that  additional  lines  were  run  until  a  satisfactory  junction  had  been 
made.     The  Mississippi  River  had  passed  through  a  high-water 
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period  since  the  survey  of  last  year,  and  ai:i  immerise  amount  of  sedi- 
ment had  been  deposited  at  the  various  mouths  of  the  river. 

Eeports  of  a  shoal  off  the  mouth  of  South  Pass  have  been  made  at 
various  times  in  the  past  and  instructions  were  given  to  run  several 
lines  of  soundings  over  the  area  that  had  been  reported  foul.  These 
lines  were  run,  and  in  the  area  covered  the  soundings  were  regular 
and  increased  to  the  southward  as  might  be  expected. 

It  was  found  that  the  tall  hydro^aphic  signal  near  the  mouth 
of  Southeast  Pass  could  not  be  carried  as  far  seaward  by  day  as 
was  desired  and  the  work  was  done  at  night.  Two  acetylene  signal 
lights  were  mounted  on  the  top  of  the  signal.  The  angle  between 
the  two  pointings  was  about  24°,  the  limits  of  visibility  of  the  two 
lights  about  embracing  the  limits  of  the  area  to  be  covered.  One  of 
the  observers  was  swung  in  a  boatswain's  chair  at  the  yard  arm,  and 
by  this  means  it  was  possible  to  secure  one  angle  and  a  bearing  givingr 
a  better  location  than  the  dead  reckoning  to  such  a  distance. 

In  Lake  Pontchartrain  and  Mississippi  Sound  the  hydrography 
was  extended  from  meridian  89°  52'  to  the  western  entrance  of  the 
Rigolets,  and  from  Shell  Point  and  the  eastern  entrance  to  the  Rigo- 
lets  to  about  half  way  between  Gulfport  and  Biloxi.  In  Lake  Borgne, 
a  line  from  Shell  Point  to  Grand  Island  marks  the  southern  limit  of 
the  closely  developed  work.  South  of  this  line  several  reconnoissance 
lines  were  run  with  the  ship.  The  soundings  obtained  on  these  lines 
showed  little  change  from  tne  soundings  shown  on  the  present  chart, 
and  thj  work  was  extended  no  farther  south.  In  Mississippi  Sound, 
a  line  from  Grand  Island  to  Isle  au  Pitre  and  from  Isle  au  Pitre  to 
the  western  end  of  Ship  Island  marks  the  southern  limit  of  the  closely 
developed  work.  Between  Grand  Island  and  Isle  au  Pitre  a  few 
reconnoissance  lines  were  run  with  the  ship  with  the  same  result 
as  found  in  the  reconnoissance  lines  in  Lake  Borgne.  A  few  miles 
of  soundings  were  run  at  the  western  end  of  Horn  Island. 

The  hydrography  in  Lake  Pontchartrain  was  done  with  the  launch 
from  the  ship.  The  results  of  this  work  showed  that  the  so-called 
middle  ground  between  the  New  Orleans  &  Northeastern  Railroad 
drawbridge  and  the  Rigolets  was  much  smaller  than  is  shown  on  the 
present  charts  and  also  that  the  shoal  water  at  the  Lake  Pontchatrain 
entrance  to  Chef  Menteur  is  much  more  limited  than  is  shown  on  the 
present  charts. 

The  launch  hydrography  of  Lake  Borgne  and  of  Mississippi 
Sound  from  Lake  Borgne  Lighthouse  to  Cat  Island  and  the  small 
amount  of  hydrography  at  the  western  end  of  Horn  Island  were  done 
by  a  shore  party. 

The  launch  hydrography  of  Mississippi  Sound  from  Cat  Island  to 
the  eastern  limits  of  the  work  was  done  by  a  shore  party  while  the 
vessel  was  at  Mobile  for  repairs. 

The  topography  in  Lake  Pontchartrain  was  extended  from  a  few 
miles  west  of  West  End  on  the  south  shore  of  Lake  Pontchartrain 
eastward  to  the  western  entrance  to  the  Rigolets  and  from  the  Rigo- 
lets to  Big  Point  along  the  north  shore  of  the  lake.  In  Lake  Borgne, 
the  topography  was  extended  from  Shell  Point  to  Lake  Borgne 
Lighthouse  including  Grand  Island.  In  Mississippi  Sound  the  topog- 
raj)hy  was  extended  from  Lake  Borgne  Lirfithouse  to  Belief ontaine 
Point,  about  10  miles  east  of  Biloid,  Miss.  Isle  au  Pitre,  Cat  Isknd, 
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and  the  shore  line  of  St.  Louis  Bay  were  also  surveyed.  A  couple  of 
days'  work  at  the  west  end  of  Horn  Island  was  also  done. 

All  the  topography  was  a  revision.  Especial  attention  was  paid  to 
features  that  would  be  of  value  in  navigation  and  to  securing  the 
names  of  all  points,  bayous,  creeks,  etc.  Few  great  changes  in  the  shore 
line  were  found.  This  is  rather  remarkable  when  the  destructive 
effect  of  the  storms  to  which  this  section  is  subject  are  considered. 

The  instructions  of  October  30  called  for  a  connection  of  the  tri- 
angulation  of  Lake  Borgne  with  the  triangulation  of  Lake  Pontchar- 
train.  This  connection  was  made  at  the  eastern  end  of  Lake  Pontchar- 
train.  The  old  stations  Biloxi  Bayou,  Malheureaux  Point  2,  and  Old 
Tower,  of  the  Lake  Borgne  scheme,  were  connected  with  the  stations 
Point  aux  Herbes  Lighthouse,  North  Draw,  and  West  Rigolets  Light- 
house, of  the  Lake  Pontchartrain  triangulation. 

In  addition  to  this  connection  it  was  necessary  to  do  some  supple- 
mental work  for  stations  for  control  of  the  topography  and  hydrog- 
raphy. The  storm  of  September,  1915,  had  destroyed  all  the  beacons, 
etc.,  previously  located  in  Lake  Borgne  and  Mississippi  Sound,  and 
new  locations  had  to  be  made  of  them.  Some  stations  were  also  lo- 
cated along  the  north  shore  of  Mississippi  Sound  to  be  used  as  hydro- 
graphic  signals.    The  Gulfport  Channel  beacons  were  relocated. 

All  the  triangulation  was  tertiary  in  character.  The  new  stations 
were  marked  and  described. 

Por  the  hydrography  of  the  Mississippi  River  Delta  approaches, 
the  tidal  data  were  ootained  from  the  Mississippi  Eiver  Commission, 
which  has  maintained  an  automatic  tide  gauge  in  East  Baj  across  the 
river  from  Port  Eads  for  a  nunaber  of  years.  This  gauge  is  connected 
with  the  gauge  also  maintained  by  them  at  Biloxi  from  which  the 
mean  gult  level  has  been  determined  by  precise  levels. 

The  tidal  data  for  the  hydrography  of  Lake  Pontchartrain  were 
obtained  from  tide  staffs  placed  at  West  Rigolets  Lighthouse  and  at 
the  north  draw  on  the  New  Orleans  &  Northeastern  Railroad  bridge 
across  Lake  Pontchartrain.  Each  of  these  staffs  was  connected  with 
the  staff  at  St.  Louis  Bay  by  simultaneous  observations.  The  custom- 
ary bench  marks  were  established  in  the  vicinity  of  West  Rigolets 
Lighthouse  and  the  tide  staff  connected  with  them.  The  original  in- 
structions called  for  a  tide  staff  at  West  End  to  be  connected  with 
the  staff  at  Bay  St.  Louis  by  simultaneous  observations.  This  staff 
was  placed,  the  observations  made,  and  the  staff  connected  with  the 
bench  mark,  Halfway  House,  which  is  connected  with  the  precise 
level  net  between  Mobile  and  New  Orleans.  Three  new  bench  marks 
were  also  established  at  West  End  and  this  staff  connected  with  them. 

The  tidal  data  for  the  hydrography  of  Lake  Borgne  and  Missis- 
sippi Sound  were  obtained  from  the  automatic  tide  gauge  installed  at 
the  draw  on  the  bridge  crossing  St.  Louis  Bay.  This  gauge  was  es- 
tablished the  early  part  of  December,  1916,  and  is  still  in  operation. 
The  staff  at  this  station  is  connected  with  one  of  the  bench  marks 
in  the  net  between  Mobile  and  New  Orleans  and  with  three  new  bench 
marks  which  were  established  at  the  Bay  St.  Louis  end  of  the  bridge. 

When  the  shore  party  moved  *from  Bay  St.  Louis  to  Pascagoula, 
Miss.,  a  tide  staff  was  erected  at  the  latter  place  and  connected  with 
the  staff  at  Bay  St.  Louis  by  simultaneous  observations.  The  Pas- 
cagoula staff  was  also  connected  with  one  of  the  bench  marks  in  the 
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net  between  Mobile  and  New  Orleans.  Three  additional  bench  marks 
were  established  at  Pascagoula  and  the  staff  was  connected  with 
them. 

A  staff  was  erected  at  Cat  Island  Lighthouse  and  connected  with 
the  one  at  St.  Louis  Bay  by  simultaneous  observations.  Tide  obser- 
vations were  made  by  the  lighthouse  keeper  when  the  party  was 
working  in  the  immeaiate  vicmty  of  the  lighthouse. 

Currents,  using  the  regulation  current  pole  and  line,  were  observed 
at  four  stations.  The  series  at  the  western  entrance  of  the  Rigolets 
extended  over  a  period  of  about  30  days.  At  the  other  three  stations 
currents  were  observed  whenever  the  ship  was  anchored  in  the 
vicinity. 

The  ship  was  swung  for  deviation  at  four  stations,  once  off  the 
mouth  of  Southeast  Pass,  Mississippi  River  Delta,  in  August,  1916, 
and  again  in  the  same  vicinity  in  June,  1917,  once  about  halfway 
between  Shell  Point  and  Malheureux  Point  in  Lake  Borgne  and 
once  just  west  of  the  dredged  channel  into  Gulf  port  Harbor. 

A  shore  party,  living  in  camp,  was  established  at  the  mouth  of 
the  Pearl  River  on  December  7.  The  hydrography  and  topography 
of  Lake  Borgne  were  done  from  this  camp.  This  partv  was  move4 
in  February  to  Bay  St.  Louis,  which  was  used  as  heaaquarters  for 
the  survey  of  the  western  end  of  Mississippi  Sound  east  to  Cat 
Island.  It  was  then  moved  to  Pascagoula,  Miss.,  April  23,  and  re- 
mained there.  A  fire  destroyed  the  camp  on  May  2,  and  the  party 
was  disbanded  on  May  24. 

A  shore  party  was  stationed  in  New  Orleans  from  March  26  to 
April  11.  Durm^  this  time  the  topography  of  the  south  shore  of 
Lake  Pontchartram  from  Point  aux  Herbes  Lighthouse  to  a  few  miles 
west  of  West  End  was  run,  the  tide  staff  at  West  End  was  erected, 
and  the  tidal  observations  made. 

As  the  Hydrographer  was  to  be  laid  up  for  repairs  for  a  period 
of  six  weeks  or  two  months,  practically  the  entire  crew  was  put  in  a 
shore  party  at  Gulfport,  Miss.,  to  work  in  the  vicinity  of  Gulfpoit 
while  the  vessel  was  being  repaired.  They  were  engaged  on  this 
work  from  February  16  until  April  11. 

An  oflBcer  was  sent  to  Port  Eads  in  advance  of  the  vessel  on  April 
27  to  rebuild  the  tall  hydrop:aphic  signal  for  use  in  the  offshore 
hydrography  of  the  Mississippi  River  Delta.  Signal  Mud  was 
rebuilt,  and  a  small  water  signal  built  about  halfway  between  signal 
Mud  and  South  Pass  Lighthouse.  This  party  was  working  from 
April  30  until  May  12. 

TEXAS. 
[J.  B.  BOUTELLE.] 

The  inspector  at  Galveston  was  principally  occupied  from  July  1 
to  22  in  installing  and  attending  to  the  Coast  and  Geodetic  Survey 
exhibit  at  the  Galveston  Cotton  Carnival. 

On  September  16  the  location  of  Jthe  Coast  and  Geodetic  Survey 
suboffice  was  changed  from  No.  19,  Cotton  Exchange,  to  No.  418, 
Security  Building,  Galveston,  where  it  is  now. 
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Information  was  collected  for  use  in  the  correction  of  the  charts, 
coast  pilots,  and  tide  tables,  and  a  stock  of  the  nautical  publications 
of  the  Survey  was  kept  on  hand  for  consultation  and  sale. 

Information  in  regard  to  publications,  surveys,  dangers  to  navi- 
gation, tides,  etc.,  was  furnished  to  persons  applying  for  the  same. 

Sixty-four  certificates  of  efficiency  were  issued  to  lifeboat  men 
during  the  year. 

The  duties  of  the  inspector  include  the  collection  of  information 
for  the  correction  of  the  charts,  coast  pilots,  and  tide  tables;  fur- 
nishing information  in  regard  to  surveys,  tides,  and  dangers  to  navi- 
gation in  reply  to  official  and  private  requests ;  and  the  distribution 
and  sale  of  charts  and  nautical  publications  of  the  Survey.  The 
inspector  was  absent  on  field  duty  from  April  3  to  17. 

Htdroqraphic  and  Topographic  Work,  Pacific  Coast. 

california. 

[E.  B.  Latham.] 

SuMHABT  OF  KE8X7LTS.— TriangulatioD  I  10  square  miles  of  area  covered,  1 
signal  pole  erected,  3  stations  in  main  scheme  occupied  for  horizontal  measures, 
28  geographic  positions  determined.  Leveling:  12  permanent  bench  marlcs 
(tidal)  established.  Topography:  18  square  miles  of  area  surveyed,  38  miles 
of  general  coast  line  surveyed,  12  miles  of  shore  line  rivers  surveyed,  70  miles 
of  roads  surveyed,  3  topographic  sheets  finished,  scales  1 : 2,500  and  1 :  10,000. 
Hydrography:  234.25  miles  run  while  sounding,  1,928  positions  determined 
(double  angles),  10,633  soundings  made,  4  tide  stations  established,  8  hydro- 
graphic  sheets  finished,  scales  1:2,500  and  1: 10,000. 

In  the  early  part  of  July  the  computations  of  the  triangulation  in 
the  vicinity  of  San  Diego  and  elsewhere  on  the  coast  of  California 
imdertaken  at  the  request  of  the  Bureau  of  Lighthouses,  were 
completed. 

On  July  9  the  observer  left  San  Diego  for  Cayucas  and  Morro, 
Cal.,  to  supplement  the  hydrography  off  the  port  of  Cayucas  ana 
make  certain  investigations  at  Morro.  The  results  of  this  work  were 
included  on  one  topographic  sheet,  one  hydrographic  sheet,  and  one 
combined  topographic  and  hydrographic  sheet. 

On  the  completion  of  this  work  the  observer  proceeded  to  Lompoc, 
Cal.,  and  located  the  naval  communication  station  at  Point  Arguello 
from  points  on  the  topographic  sheet  of  the  locali^. 

On  September  12  the  observer  proceeded  to  Los  Angeles,  Cal., 
where  iniormation  was  obtained  in  regard  to  recent  surveys  by  the 
United  States  Engineers  at  New{)ort  Bay,  Cal. 

Work  in  the  vicinity  of  San  Diego  was  begun  September  18. 

The  triangulation  to  check  the  positions  oi  the  aids  to  navigation 
and  to  determine  additional  points  on  the  shores  of  San  Diego  Bay 
was  completed  in  this  month. 

Topographic  sheets  were  prepared  and  the  topography  of  the  bay 
on  two  sheets  on  a  scale  of  1 :  10,000  was  completed  in  October  and 
November. 

The  hydrography  was  begun  in  December.  Advance  information 
of  the  results  oi  this  work  was  furnished  to  the  Naval  Commission 
on  Navy  Yards  and  Naval  Stations. 
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[L.  O.  Colbert.] 

SuMMABT  OF  RESULTS. — I-.eveling :  3  miles  of  levels  run.  34  permaDent  bench 
marks  established.  Topography :  45.6  miles  of  general  coast  line  surveyed, 
45.6  miles  of  roads  surveyed,  4.3  miles  of  railroads  surveyed.  6  topographic 
sheets  finished,  scales,  five  1 :  10.000,  one  1 :  5,000.  Hydrography :  64.2  square 
miles  of  area  sounded,  52  square  miles  of  area  dragged,  140  miles  run  while 
sounding,  246  miles  run  while  dragging.  599  positions  determined  (double 
angles)  while  sounding.  2,121  positions  determined  (double  angles)  while 
dragging,  2,210  soundings  made,  12  tide  stations  established,  2  hydrographlc 
sheets  finished,  scale  1 :  20,000.  2  wire-drag  sheets  finished. 

In  November,  1916,  a  party  was  organized  for  wire-drag  work  in 
San  Francisco  Bay. 

Draff  work  was  begun  November  28. but  was  discontinued  from 
December  8  to  January  8  in  order  to  complete  a  special  hydro- 
graphic  survey  desired. 

The  limits  of  the  dragged  area  extend  from  the  Sisters  to  the  5- 
fathom  curve  south  of  Point  Avisadero  through  the  Golden  Gate  and 
Bonita  Channel. 

The  effective  depth  dragged  varied  with  the  charted  depths.  In 
deep  water  the  standard  depth  dragged  was  from  46  to  50  feet. 
Through  the  Golden  Gate  outside  of  Fort  Point  the  depth  averaged 
about  50  feet;  inside  the  Golden  Gate  about  35  to  40  feet;  in  Bonita 
Channel  about  45  feet;  in  the  upper  part  of  the  bay  from  28  to  47 
feet,  and  in  the  lower  part  of  the  bay  irom  25  to  35  feet. 

One  important  shoal  with  29  feet  of  water  over  it  was  found 
about  1  mile  northwest  of  Alcatraz  Island. 

A  system  of  sounding  lines  was  run  across  the  bay  from  shore  to 
shore  about  1  mile  apart.  Additional  lines  were  run  inshore  so  spaced 
as  l:o  make  the  distance  between  about  one-third  of  a  mile. 

Nine  tide  staffs  were  erected  and  observations  made  covering 
various  periods  during  the  hydrographic  work  in  vicinity  of  each. 

A  topographic  revision  was  made  of  the  entire  shore  line  of  San 
Francisco  Bay  from  Point  Bonita  to  Point  San  Pedro,  from  Point 
San  Pablo  to  San  Leandro  Bay,  and  from  Hunters  Point  to  the  south- 
ern limits  of  Golden  Gate  Park.  Triangulation  points  for  the  control 
of  this  work  and  for  use  by  the  hydrographic  party  were  determined 
by  E.  W.  Eickelberg. 

The  area  covered  by  the  instructions  was  completed  on  March  12, 
and  the  party  left  San  Francisco  for  Seattle,  Wash.,  March  17. 

[B.   F.  DiCKiNS.] 

An  oflBcer  of  the  Survey  has  continued  on  duty  as  inspector  for  the 
coast  of  California  and  in  charge  of  the  suboffice  of  the  Survey  at 
San  Francisco. 

The  inspector  has  obtained  information  for  correcting  the  coast 
pilots  and  charts  and  has  furnished  tidal  information  and  advance 
notices  to  mariners  for  publication  in  the  newspapers.  He  has  at- 
tended to  the  sale  and  issue  of  charts  and  other  publications;  has 
furnished  information  in  regard  to  surveys  to  Government  officials 
and  others  applying  for  the  same;  attended  to  the  forwarding  of  in- 
struments and  supplies  to  the  suboffice  of  the  Survey  at  Manila; 
furnished  transportation  to  officers  of  the  Survey  upon  request; 
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supervised  the  repair  and  operation  of  the  Presidio  tide  station; 
furnished  data,  instruments,  etc..  to  field  parties  of  the  Survey ;  and 
attended  to  other  miscellaneous  auties. 

CALIFORNIA,  OREGON,  AND  WASHINGTON, 
[R.  S.  Patton.] 

The  work  of  revising  the  Coast  Pilot  of  California,  Oregon,  and 
Washington  was  in  progress  at  the  beginning  of  the  fiscal  year.  A 
charter^  launch  was  used  in  examining  Puget  Sound  and  adjacent 
waters,  but  owing  to  the  small  amount  of  funds  available  for  this 
work,  with  a  few  minor  exceptions  never  exceeding  one  day,  no 
launches  were  hired  during  the  remainder  of  this  work. 

The  general  plan  adopted  in  the  revision  was  to  travel  southward 
from  one  locality  to  the  next  until  the  entire  coast  had  been  covered, 
thus  obtaining  detailed  information  regarding  the  various  localities, 
and  then  to  return  northward  bv  steamer,  changing  boats  as  often  as 
possible,  in  order  to  consult  with  the  more  experienced  navigators  on 
the  coast  regarding  the  particular  application  and  usefulness  of  the 
volume  to  their  profession. 

The  descriptive  matter  of  the  present  volume  was  found  to  be  ex- 
cellent. As  a  rule  the  only  alteration  which  it  will  require  is  in 
areas  where  artificial  changes  have  been  made. 

The  principal  changes  which  are  contemplated  in  the  new  edition 
are  in  tne  sailing  directions,  which  require  treatment  from  a  broader 
point  of  view  so  as  to  emphasize  those  vital  facts  that  affect  naviga- 
tion and  that  frequently  can  not  be  shown  on  the  charts.  Naviga- 
tion on  the  Pacific  coast  is  affected  by  a  combination  of  two  factor's, 
fogs  and  currents,  which  present  to  the  navigator  problems  not  met 
elsewhere. 

With  a  view  to  obtaining  the  benefit  of  what  navigators  had  ob- 
tained by  years  of  experience,  a  circular  was  addressed  to  most  of  tlie 
able  navigators  asking  for  statements  on  the  following  points:  (1) 
The  track  commonly  followed  by  them;  (2)  the  forces  which  tend  to 
cause  deviation  from  the  track,  together  with  the  conditions  under 
which  they  become  operative;  (3)  tne  methods  and  precautions  used 
in  thick  weather  to  hold  the  track  or  ^ard  against  being  set  into 
danger^  (4)  any  peculiar  features  which  anywhere  indicated  the 
proximity  to  danger  or  served  as  a  guide  in  rounding  the  various 
turning  points;  and  ^5)  critical  defecte  in  the  present  charts. 

A  number  of  excellent  letters  were  received  in  reply  to  this  re- 
quest that  will  be  of  material  assistance  in  the  preparation  of  the 
contemplated  statement. 

A  careful  study  was  also  made  of  the  records  of  investigations  by 
the  Steamboat-Inspection  Service  into  the  strandings  on  the  coast 
in  recent  years,  from  which  much  valuable  material  was  obtained. 

During  the  progress  of  the  coast  pilot  work,  a  special  study  was 
made  of  the  problem  of  beginning  a  resurvey  of  the  coast,  working 
from  a  chartered  vessel.  Weather  conditions,  the  availability  of 
harbors,  the  best  season  for  work,  and  the  possibility  of  obtaining 
the  necessary  vessel  were  carefully  considered. 

All  field  work  was  completed  on  October  16. 
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WASHINGTON. 

[John  A.  Daniels.] 

SUMMABT  OF  BESULTS. — Reconnolssance :  Length  of  scheme  13}  mllea,  14 
square  miles  of  area  covered,  d5  lines  of  intervislblUty  determined,  38  points 
selected  for  scheme.  Triangulatlon :  11  square  miles  of  area  covered,  40  signal 
poles  erected,  37  stations  In  supplemental  schemes  occupied  for  horizontal 
measures,  51  geographic  positions  determined.  Leveling:  }  mile  of  levels 
run,-  3  permanent  bench  marks  established.  Topography :  27  miles  of  g^ieral 
coast  line  surveyed,  2}  miles  of  roads  surveyed,  1  topographic  sheet  finished. 
Hydrography  (wire  drag) :  21.9  square  miles  of  area  dragged,  134.8  miles  run 
while  dragging,  3,596  positions  determined  (double  angles),  115  soundings  made, 
3  hydrographlc  sheets  finished,  scales  1 :  5,000,  1 :  10,000,  and  1 :  20,0(X).  Sound- 
ings :  2.3  square  miles  of  area  covere<l,  70.3  miles  run  while  sounding,  745  posi- 
tions determined  (double  angles),  2,367  soundings  made,  1  tide  station  estab- 
lished, 2  hydrographlc  sheets  finished,  scales  1 : 5,000  and  1 :  10,000. 

Betvreen  November  18, 1916?  ^^^  March,  1917,  wire-drag  party  No. 
3  was  engaged  in  surveys  in  !ruget  Sound  and  Port  Orchard. 

A  scheme  of  triangulation  was  executed  connecting  the  work  by 
C.  G.  Quillian  in  1915  with  that  by  F.  H.  Hardy  in  the  same  year. 
It  also  connects  with  the  work  by  Eugene  Ellicott  in  1880  and  by 
George  Davidson  in  1856,  although  the  latter  connection  is  by  a 
single  point  only. 

The  scheme  was  computed  from  the  base  Boulin-Bowlder  recov- 
ered from  1880  work  of  Eugene  Ellicott.  The  distance  and  azimuth 
between  these  stations  were  obtained  by  an  inverse  computation,  the 
values  thus  secured  being  carried  through  the  scheme  and  checking 
closely  upon  the  recovered  stations. 

The  total  scheme  comprises  40  stations,  9  of  which  are  former 
stations  recovered,  and  3  of  which  were  unoccupied.  There  is  a  totai 
of  58  closed  triangles  with  an  average  closing  error  of  4.3  seconds. 

The  topographic  revision  indicated  in  the  instructions — that  is, 
the  verification  of  the  shore  line  and  addition  of  changes  in  Port 
Orchard  Bajr,  Agate  Passage^nd  Port  Madison — ^was  completed  as 
far  as  President  Point  and  Point  Monroe.  The  revision  connects 
with  the  1915  work  of  C.  G.  Quillian  to  the  southward  and  with  the 
work  of  F.  H.  Hardy  during  the  same  year  in  Liberty  (Dogfish) 
Bay. 

The  soundinff  work  consists  of  a  thorough  development  of  Liberty 
Bay  northward  from  latitude  47°  42'  by  lines  100  meters  apart  and 
perpendicular  to  the  axis  of  the  channel.  This  work  was  plotted  on 
a  sheet  of  scale  of  1 :  10,000.  Agate  Passage  was  also  sounded  with 
similar  lines  across  the  channel  upon  the  same  scale.  The  work  in 
Agate  Passage  was  done  because  of  local  reports  that  the  depths  in 
the  passage  had  undergone  extensive  changes.  The  reported  cnanges 
were  not  found  and  the  soundings  closely  verify  the  general  charted 
depths. 

The  small  inlet  upon  the  southern  side  of  Port  Madison  was  care- 
fully sounded  out  upon  a  scale  of  1 : 5,000,  50-meter  lines  being  used. 
Very  little  change  from  chai-ted  depths  was  found  except  at  the  nar- 
row part  of  the  entrance  to  the  inlet  where  a  4-foot  shoaling  was 
found,  due  probably  to  the  accumulation  of  sawdust  from  the  sawmill 
which  has  been  operated  until  recently  just  inside  the  entrance. 

The  waters  of  Kichs  Passage,  Sinclair  Inlet,  Port  Orchard,  Agate 
Passage,  and  Port  Madison  were  swept  by  the  drag.    The  depths 
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verified  were  approximately  those  charted  up  to  10  fathoms.  The 
drag  was  swept  so  as  to  verify  the  3-fathom  curve,  and  great  care 
was  taken  to  thoroughly  cover  the  area  and  develop  all  shoals.  Sev- 
eral dangerous  bowlders  and  shoals  were  located  m  Agate  Passage 
and  in  Kichs  Passage,  and  a  depth  of  23  feet  was  found  upon  u 
charted  4i-fathom  shoal  south  of  Point  Bolin. 

The  narrow  passage  into  the  inlet  at  Port  Madison  village  has 
filled  in  since  tne  last  survey  was  made.  It  carries  a  depth  of  9 
feet  now  while  the  charted  depth  is  13  feet. 

The  sheet-metal  floats  used  during  the  last  part  of  the  previous 
season  in  Alaska  were  used  exclusively  upon  the  work  and  proved 
satisfactory. 

A  device  to  keep  the  metal  floats  from  flying  back  and  injuring 
themselves  and  the  deck  of  the  launch  was  constructed.  It  was 
made  of  wood  padded  with  old  line  and  attached  so  as  to  yield  when 
struck  by  the  float.  The  device  proved  very  useful  in  protecting 
boat  and  float  and  increased  the  safe  speed  possible  in  taking  up  the 
drag. 

A  reinforced  wooden  buoy  holder  that  was  attached  by  means  of 
an  ordinary  oar  socket  proved  useful  for  making  changes  in  length 
of  upright  from  the  tender. 

A  new  make  of  hoisting  apparatus  for  large  and  small  buoys  was 
designed  but  was  not  tried  out  during  the  season. 

[John  A.  Daniels.] 

SuMMABT  OF  BESULTS. — ReconDoissaQce :  length  of  scheme  8  miles,  16  square 
mUes  of  area  covered,  12  points  selected  for  scheme.  Base  lines:  1  site  for 
base  line  selected.  Triangulation :  16  square  miles  of  area  covered,  7  signal 
poles  erected,  12  stations  in  supplemental  schemes  occupied  for  horizontal  meas- 
ures. Topography:  15  square  miles  of  area  surveyed,  29i  miles  of  general 
coast  line  surveyed,  21  miles  of  roads  surveyed,  3  topographic  sheets  finished, 
scale  1 : 5,000. 

Between  April  6  and  June  30,  1917,  topoCTaphic  revision  work 
was  done  along  the  Lake  Washington  Canal  from  Shilshole  Bay  to 
Lake  Washington,  including  the  changed  shore  line  of  Salmon  feay 
and  Lake  Union  and  also  the  changed  topography  between  Salmon 
Bay  and  Smith's  Cove.  Revision  in  the  vicinity  of  Alki  Point  was 
under  way  at  the  end  of  the  fiscal  year.  During  the  same  time  the 
triangulation  was  extended  from  the  vicinity  of  Salmon  Bay  to 
Smith's  Cove,  across  Elliott  Bay  and  sputhward  along  the  Duwa- 
mish  Valley  to  South  Park,  the  scheme  being  approximately  10 
miles  long. 

A  base  site  was  selected  along  the  Duwamish  River  and  the  neces- 
sary observing  done  to  connect  with  the  triangulation.  Preparations 
for  measuring  the  base  were  nearly  complete  at  the  end  of  the  fiscal 

year. 

[Paul  M.  Trueblood.] 

Sum MABT  OF  RESULTS. — Hydrography :  18  tide  staffs  erected  for  comparative 
readings,  2  tide  stations  established,  62  permanent  bench  marks  established, 
6  current  stations  occupied. 

In  February  a  tidal  and  current  survey  of  the  southern  part  of 
Puget  Sound  was  begun,  the  launch  Wanick  having  been  chartered 
for  tie  use  of  the  party. 
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The  first  work  done  was  the  establishment  of  automatic  tide  gauges 
at  McNeil  Island  and  AUyn.  Bench  marks  were  placed  at  the  same 
time.  The  tidal  work  was  taken  up  at  South  Colby,  Burton,  and 
Gig  Harbor.  The  general  plan  adopted  was  to  work  to  the  south 
toward  the  more  remote  and  less  important  places.  An  effort  was 
made  to  make  the  current  observations  simultaneously  with  the  tidal 
observations,  but  stormy  weather  conditions  and  other  causes  made 
this  impracticable.  The  period  from  March  18  to  April  3  was  prac- 
tically one  continuous  storm.  Operations  were  delayed  considerably 
by  the  strong  southerly  winds  and  rough  weather.  During  this  time 
the  bulkhead  in  the  new  King  County  Ferry  Dock  at  Des  Moines  was 
carried  away  and  with  it  the  tide  staff  for  that  place.  No  levels  had 
been  run  on  account  of  the  persistent  bad  weather  since  the  observa- 
tions were  made.  No  permanent  mark  was  therefore  left  at  this 
station. 

An  automatic  tide  gauge  was  established  on  the  Federal  peniten- 
tiary wharf  at  McNeil  Island,  where  two  bench  marks  were  placed 
and  observations  continued  for  two  months. 

McNeil  Island  was  chosen  as  a  location  because  it  is  central  to  the 
tidal  basin  from  The  Narrows  to  Johnson  Point,  including  Carrs 
Inlet.  The  tide  staffs  at  Steilacoom^  Dupont,  Arietta.  Wanna,  Home, 
Longjbranch,  and  Libbeys  Ranch  (Henderson  Inlet)  were  referred 
to  this  gauge. 

Another  automatic  gauge  was  established  s^t  Allju  and  operated 
for  a  month.  This  served  to  determine  the  type  of  tide  at  the  head 
of  Case  Inlet. 

Observations  at  South  Colby,  Des  Moines,  and  Burton  were  re- 
ferred to  the  automatic  gauge  maintained  by  the  Survey  at  the  foot 
of  Madison  Street,  Seattle. 

An  automatic  gauge  belonging  to  the  Survey  was  maintained  by 
the  field  engineer  of  the  State  of  Washington  at  Olympia.  Tins 
gauge  had  been  in  operation  for  about  eight  months. 

Eighteen  tide  staffs  were  erected  and  determined  by  comparative 
readmgs  with  the  automatic  gauges.  Readings  were  taken  every 
10  minutes  for  an  hour  before  and  after  high  and  low  water  and 
every  hour  between  high  and  low  water.  Sixty  hours  was  the  short- 
est series  and  a  number  of  them  were  from  84  to  96  hours. 

Three  permanent  bench  marks  were  put  in  at  each  station  and  were 
connected  with  the  tide  staffs  by  accurate  lines  of  levels. 

Current  measurements  were  made  both  from  the  launch  and  from 
wharves  by  the  tidal  observers.    . 

Observations  were  made  from  the  launch  in  the  north  end  of  Colvos 
Passage  on  three  days.  The  maximum  velocity  observed  was  1.2 
knots. 

At  Point  Kobinson  observations  were  made  for  49  hours  from  an 
anchorage  200  meters  off  the  light.  The  maximum  velocity  observed 
was  0.94  knot. 

A  series  of  20  hours  was  obtained  in  the  southern  part  of  The  Nar- 
rows. A  velocity  of  2.65  knots  was  observed.  This  series  is 
incomplete. 

Additional  observations  were  n:ade  by  the  tide  observers  at  Du- 
pont, Arietta,  and  Boston  Harbor,  which  give  some  idea  of  the  rela- 
tion of  the  eddy  currents  at  those  points  to  the  tides.    Observations 
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of  the  time  of  slack  water  and  approximate  direction  of  the  current 
were  made  at  Steilacoom,  Grant,  Arcadia,  South  Colby,  Vauglm, 
and  Totten  Inlet. 
Field  work  was  closed  on  April  16. 

[C.  G.  QuiLLiAN,  Ck>mmanding  Steamer  Patterson,} 

During  the  winter  of  1916-17  some  work  was  done  on  the  survey 
of  the  Lake  Washington  Ship  Canal.  * 

The  scheme  of  triangulation  laid  out  by  G.  T.  Rude  several  years 
ago  was  followed,  the  connection  of  the  canal  with  Smith  Cove  prac- 
tically finishedj  and  a  few  additional  stations  established.  Topo- 
graphic projections  were  laid  out  and  good  progress  was  made  on  one 
Sieet. 

In  the  latter  part  of  March  this  work  was  turned  over  to  J.  A. 
Daniels. 

Magnetic  observations  were  made  at  Kestoration  Point  and  a  new 
magnetic  station  established  while  the  vessel  was  at  Winslow  for 
docking. 

After  returning  to  Seattle,  observations  were  made  at  the  estab- 
lished station  located  in  Seward  Park. 

[T.  J.  Maheb,  Commanding  Steamer  Explorer,] 

Summary  of  results. — Triangulation :  2  square  miles  of  area  covered,  3 
signal  poles  erected.  Leveling:  2  miles  of  levels  run,  8  permanent  bench  marks 
established.  Azimuth:  1  station  occupied  for  azimuth  observations.  Topog- 
raphy :  i  square  mile  of  area  surveyed,  2  miles  of  general  coast  line  surveyed. 
Hydrography :  |  square  mile  of  area  sounded.  lOJ  miles  run  while  sounding, 
1,264  positions  determined  (double  angles),  632  soundings  made,  2  tide  sta- 
tions established,  4  current  stations  occupied,  1  hydrographie  sheet  finished, 
scale  1 : 2,500. 

A  survey  of  two  lanes  across  Richs  Passage  was  made.  Work  had 
been  done  in  this  vicinitv  a  number  of  years  ago  which  was  sufficient 
for  navigation,  but  the  hnes  of  soundings  did  not  parallel  the  direc- 
tion of  the  lanes  along  which  soundings  were  now  required.  A  sur- 
vey was  made  on  a  scale  of  1 : 2,500,  which  was  as  large  as  could  be 
conveniently  handled  in  plotting.  • 

Prior  to  taking  up  this  survey  the  party  was  engaged  on  current 
work  in  the  same  locality.  This  work  was  extended  somewhat  be- 
yond what  was  called  for  in  the  instructions  using  the  same  data. 
Some  additional  signals  were  located  by  planetable. 

A  tide  staff  was  erected  on  the  Fort  Warddock.  A  tide  staff  which 
had  apparently  been  used  by  some  other  survey  party  was  found  on 
the  Pleasant  Beach  dock,  and  simultaneous  observations  were  begun. 
Certain  bench  marks  in  the  vicinity  of  Pleasant  Beach  were  con- 
nected by  leveling  with  the  tide  staffs.  Six  high  and  six  low  waters 
observed  at  Ford  Ward  were  used  in  deriving  a  plane  of  reference 
for  this  work.    These  were  referred  to  Seattle  as  the  main  station. 

Soundings  were  made  with  a  launch  sounding  machine  and  located 
by  sextant  angles  taken  to  the  launch  by  observers  at  triangulation 
stations  on  shore.  Only  one  line  of  soundings  in  each  of  the  two 
directions  was  required.  Five  lines  over  each  direction  were  run. 
Additional  soundings  were  made  over  areas  where  soundings  ap- 
peared irregular. 
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Geodetic  Work. 

maine  and  new  york. 

[John  D.  Powell.} 

SuMMABT  or  BESULTS.— 326  miles  of  levels  run,  237  permanent  bench  nmrka 
established. 

Work  on  the  line  of  precise  levels  in  Maine  between  Boundary  and 
Vanceboro,  preparations  for  which  had  been  be^n  in  June,  1916, 
was  continued  from  July  1  until  September  19,  when  field  operations 
on  this  line  were  completed. 

This  line  across  the  State  of  Maine  followed  the  lines  of  the  Cana- 
dian Pacific  Kailway  and  the  Maine  Central  Railroad. 

On  September  19  the  work  in  Maine  having  been  completed,  the 
party  and  equipment  were  moved  to  Rouses  jPoint,  N.  Y.,  but  on 
account  of  delay  in  securing  the  permission  from  the  Delaware  and 
Hudson  Co.  to  use  motor  cars  over  their  tracks,  work  was  not  started 
at  that  point  until  October  4.  The  work  in  New  York  was  extended 
to  Whitehall,  after  which  the  weather  was  So  severe  the  season's  work 
was  closed  and  the  party  was  disbanded. 

The  line  of  levels  across  the  State  of  Maine  afforded  a  connection 
between  lines  of  precise  levels  run  by  the  Geodetic  Survey  of  Canada. 

The  line  drops  sharply  from  Boundary  on  a  1.6  per  cent  grade. 
The  country  is  very  rugged,  and  curves  and  deep  cuts  are  numerous. 
The  towns  passed  include,  Holeb,  Jackman,  Greenville,  Brownville, 
Mattawamkeag,  and  Vanceboro.  Commencing  at  Holeb  the  line  runs 
for  100  miles  through  the  lake  region,  and  here  lakes,  small  ponds, 
and  connecting  streams  are  on  every  hand.  Lumbering  is  the  prin- 
cipal industry  and  most  of  the  towns  are  simply  small  lumbering 
camps  which  afforded  no  accommodations  for  the  leveling  party. 

East  of  Mattawamkeag  the  right  of  way  is  the  property  of  the 
Maine  Central  Railroad  Co.  This  portion  of  the  line  stretches  for  56 
miles  over  a  rolling  country  with  steep  grades  and  numerous  curves. 

At  Vanceboro  connection  was  made  with  bench  marks  of  the  Cana- 
dian survey.  The  elevations  as  recorded  by  the  Canadian  survey  and 
the  Coast  and  Geodetic  Survey  differ  by  only  a  very  small  fraction 
of  a  meter. 

The  work  in  the  State  of  New  York  lay  along  the  line  of  the  Dela- 
ware Sc  Hudson  Co.  tracks.  It  passed  through  the  towns  of  Platts- 
burg,  Westport,  Port  Henry,  Crown  Point,  and  Whitehall.  It  started 
from  bench  marks  of  the  TtJnited  States  Coast  and  Geodetic  Survey 
and  the  Geodetic  Survey  of  Canada.  South  from  Rouses  Point  the 
line  followed  closely  the  rocky  shores  of  Lake  Champlain.  Almost 
constant  rock  cuts,  sharp  curves,  narrow  passes,  and  several  tunnels 
made  the  road  a  very  dangerous  one  to  level  over.  Two  velocipede 
motor  cars  were  used  in  this  work.  On  one  of  these  the  instrument 
tripod  was  mounted. 

Standard  bench  marks  were  set  on  an  average  of  one  for  every  2 
miles.  All  bench  marks  were  on  ledge  rock,  large  bowlders,  railroad 
structures,  or  public  buildings.  Besides  these  a  number  of  temporary 
bench  marks  were  used  to  limit  the  lengths  of  section  to  about  1  mile. 
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MASSACHUSETTS,  RHODE  ISLAND,  AND  CONNECTICUT. 
[H.  P.  RiTTEB.] 

Topographic  determinations  were  made  of  the  locations  of  radio 
stations  at  New  London,  Conn.,  on  October  18,  and  at  Newport,  R.  I., 
on  November  26.  In  each  case  the  station  was  identified  and  its  posi- 
tion plotted  by  distances  measured  with  a  steel  tape  to  near-by  located 
points  shown  on  the  chart,  and  the  latitude  and  longitude  scaled. 
Afterwards  the  position  of  each  station  was  verified  in  the  office  by 
plotting  it  on  the  latest  planetable  sheet.  • 

The  naval  radio  station  at  North  Truro,  Mass.,  was  visited  hj  the 
same  observer  in*  August  (while  engaged  in  other  work  at  Province- 
town)  and  found  by  inspection  to  be  located  as  shown  on  Coast  and 
Geodetic  Survey  chart  No.  341. 

CONNECTICUT. 
[H.  P.  RlTTER.] 

On  September  30,  1916,  a  revision  was  begun  of  the  triangulation 
and  topography  on  the  south  shore  of  Connecticut  between  the  east- 
erly end  of  the  Norwalk  Islands  and  New  Haven,  Conn. 

The  work  was  be^n  by  an  examination  and  re-marking  of  the  tri- 
angulation  stations  in  the  vicinity  of  the  coast. 

Between  September  29,  when  the  work  began,  and  November  3, 
when  the  work  was  discontinued,  88  triangulation  stations  were  vis- 
ited and  examined. 

NEW  YORK. 
[Isaac  Winston.] 


? 


In  May,  1917,  a  determination  was  made  by  triangulation  of  the 
eograjphic  position  of  the  tower  of  the  Woolworth  Building  in  New 
i'ork  City,  the  most  conspicuous  object  on  Manhattan  Island,  reach- 
ing to  a  neight  of  750  feet,  and  also  the  geogrpahic  position  of  the 
Ambrose  Channel  Kange  Rear  Light. 

Three  stations  of  the  triangulation  of  Greater  New  York,  Standish 
Arms,  Prospect  Water  Tower,  and  Schoolhouse  142  in  Brooklyn, 
were  recovered  and  occupied  for  observations  to  detertnine  the  geo- 
graphic position  of  the  Woolworth  Building  tower,  and  three  light- 
houses. Coney  Island  Light,  West  Bank  Lig:ht,  and  Old  Orchard 
Shoal  Light,  were  used  to  determine  the  position  of  Ambrose  Chan- 
nel Range  Rear  Light. 

On  account  of  the  necessity  of  calm  weather  for  landing  at  Old 
Orchard  Shoal  Light,  observations  were  not  made  at  that  station. 
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NEW  YORK,  NEW  JERSEY,  CONNECTICUT,  RHODE  ISLAND,  AND  MASSA- 
CHUSETTS. 

[J.  E.  McGbath.] 

SuMMABT  OF  RESULTS. — TrlangulatioD :  8  square  miles  of  area  coy^^,  21 
geographic  positions  determined,  1  elevation  determined  trigonometrically. 
Leveling:  3  miles  of  levels  run. 

During  the  period  from  April  9  to  May  22,  1917,  determinations 
were  made  of  the  geographical  positions  and  heights  above  sea  level 
of  a  number  of  wireless  stations  on  the  Atlantic  coast,  and  a  connec- 
tion was  made  between  the  observatory  of  Columbia  University  in 
New  York  City  and  the  triangulation  scheme  of  New  York  City. 

The  geographic  positions  were  determined  of  the  radio  stations  at 
Belmar,  N.  J.,  New  Brunswick,  N.  J.,  T.  A.  Scott  &  Co,  at  New 
London,  Conn.,  and  the  National  Electric  Signalling  Co.,  at  New- 
port, R.  I. 

The  elevations  of  the  bases  of  radio*  stations  with  reference  to  sea 
level  were  determined,  as  follows :  Marconi  wireless  masts  at  Belmar, 
N.  J.;  Marconi  wireless  masts  at  New  Brunswick,  N.  J.;  Marconi 
wireless  masts  at  Seagate,  N.  Y. ;  American  Commercial  Co.  mast  at 
Say ville,  N.  Y. ;  Marconi  wireless  mast  at  Sa^aponack,  N.  Y. ;  T.  A. 
Scott  &  Co.  masts  at  New  London,  Conn. ;  National  Electric  Sig- 
nalling Co.  mast  at  Newport,  R.  I. ;  Marconi  wireless  masts  at  Sias- 
conset,  Mass.;  Marconi  wireless  masts  at  South  Wellfleet,  Mass.; 
and  Marconi  wireless  masts  in  Boston,  Mass. 

In  New  York  City  the  observatory  of  Columbia  University  was 
connected  with  the  primary  triangulation  in  New  York  City  by 
means  of  a  1,200- foot  traverse. 

NEW  YORK,  NEW  JERSEY,  PENNSYLVANIA,  AND  MARYLAND. 
[O.  W.    SWAINSON.] 

Between  March  14  and  April  1,  determinations  were  made  by  tri- 
angulation of  the  geographic  positions  and  elevations  of  the  ground 
at  the  bases  of  radio  stations  at  Annapolis,  Md.,  Baltimore,  Md., 
Philadelphia,  Pa.,  Cape  May,  N.  J.,  Tuckerton,  N.  J.,  and  New 
I'ork,  N.  Y. 

The  observer  was  then  instructed  to  close  work  and  arrange  to  take 
charge  of  a  precise  leveling  party  in  Texas. 

DISTRICT  OF  COLUMBIA. 
PENDULUM   INVESTIGATIONS. 

[0.  L.  Garneb  and  Max  Steinbebo.] 

Certain  investigations  were  made  in  connection  with  the  pendulum 
observations  to  determine  the  effect  on  their  periods  of  the  various 
conditions  under  which  they  are  used.  The  detailed  results  are  of 
special  interest  only  and  will  be  reported  on  in  detail  in  some  future 
special  publication  on  the  determination  of  the  intensity  of  the  force 
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of  gravity.  As  one  of  the  results  of  the  investigations  it  was  found 
that  the  pendulums  have  slightly  different  temperature  coefficients 
from  those  previously  used.  With  the  use  of  the  new  coefficients,  the 
periods  of  the  pendulums  at  the  base  station  at  Washington,  D.  C, 
were  found  to  oe  more  accordant  than  when  the  earlier  codlcients 
were  used. 

[C.  v.  Hodgson  and  Max  Steinbebo.] 

SuMMABY  OF  RESULTS. — RecoDDoissaDce :  Length  of  scheme  14  statute  miles, 
115  square  mUes  of  area  covered.  Triangulation :  115  square  mUes  of  area 
covered,  17  stations  in  main  scheme  occupied  for  horizontal  measures,  24  geo- 
graphic positions  determined. 

In  pursuance  of  instructions  issued  in  January,  1917,  a  reconnois- 
sance  was  made  for  the  extension  of  the  triangulation  in  the  vicinity 
of  the  District  of  Colimibia  to  furnish  some  control  points  in  Mary- 
land for  the  Washington  Suburban  Sanitation  Commission  on  or  near 
the  line  of  the  proposed  new  sanitation  district.  As  a  result  of  the  re- 
connoissance  it  was  decided  that  tertiary  triangulation  would  fur- 
nish all  the  accuracy  required  in  the  results.  Primary  trian^lation 
would  require  much  more  time,  and  therefore  it  was  concluded  that 
the  work  should  be  only  tertiary  in  character,  extending  from  such 
tertiary  triangulation  as  was  available  in  the  District. 

The  necessai^  reconnoissance  was  made  as  rapidly  as  the  weather 
and  poor  condition  of  the  roads  would  permit,  and  six  points  were 
foimd  directly  on  the  proposed  boundary  which  could  be  easily 
located,  besides  others  in  the  interior  of  the  sanitation  district.  The 
observation  of  angles  was  begun  on  February  21  and  continued  at 
such  times  as  the  weather  permitted  up  to  the  end  of  March.  During 
.that  time  16  stations  were  completed  and  observations  were  partly 
completed  at  the  remaining  two  stations  of  the  scheme.  Signal  lamps 
were  used  exclusively  on  account  of  the  thick  atmosphere. 

The  charge  of  the  party  was  transferred  to  another  officer  on 
April  1. 

At  the  time  of  transfer  the  remaining  stations  were  Ken  and 
Chevy.  These  stations  were  located  on  stand  pipes  120  and  140  feet 
in  elevation,  and  observations  were  difficult  on  account  of  continuous 
winds.  On  April  4  and  a^ain  on  the  11th  the  wind  subsided,  and  the 
field  work  was  then  completed. 

DISTRICT  OF  CX)LUMBIA  AND  MABYLAND. 
[J.  D.  POWKLL.] 

SxJMMABT  OF  BB8X7LT6. — ^Leveling :  72  miles  of  levels  run,  32  permanent  bench 
marks  established. 

On  February  19  field  work  was  begun  on  a  line  of  levels  between 
a  bench  mark  on  the  Capitol  Building  at  Washington,  D.  C.,  and  the 
Naval  Proving  Grouna,  Indian  Head,  Md.  'fte  neld  work  was 
completed  March  31,  1917. 

The  line  runs  from  the  bench  mark  at  the  window  sill  at  the  south 
side  of  the  Senate  wins  of  the  Capitol  Building,  northeastward  along 
Maryland  Avenue  to  Ninth  Street,  thence  north  to  Florida  Avenue, 
thence  east  to  the  intersection  of  Benning  Boad.    From  this  point 
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it  continues  along  the  tracks  of  the  Washington  Railway  &  Electric 
Co.  to  Seat  Pleasant,  thence  along  the  track  of  the  Chesapeake  Beach 
Railroad  Co.  to  Upper  Marlboro  where  it  changes  to  the  tracks  of 
the  Penn^lvania  Kailroad  Co.  and  continues  thereon  to  White 
Plains,  Md.  At  White  Plains  the  county  road  passing  through  Pam- 
fret  and  Pamunkey  was  followed  to  Indian  Head. 

A  branch  of  the  above  line  was  later  extended  from  White  Plains 
to  Pope  Creek  for  the  purpose  of  supplying  bench  marks  at  a  point 
on  the  Potomac  where  the  mean  level  of  the  water  would  most  hkely 
be  identical  with  mean  sea  level. 

The  entire  work  was  done  on  foot,  and  because  of  this  fact  as  little 
equipment  as  possible  was  carried. 

Good  progress  was  made  in  spite  of  the  slower  method  of  travel- 
ing. A  maximum  of  12^  miles  per  day  was  attained  and  on  several 
days  10  to  12  miles  were  accomplished. 

Bench  marks  were  set  on  the  average  of  one  for  every  2  miles. 
These  were  concrete  posts  with  metal  discs  inserted.  They  were 
constructed  in  the  ofiBce  of  the  Survey. 

MARYLAND  AND  VIRGINIA. 
[L.  A.  Potter.] 

Between  September  5  and  23, 1916,  an  inspection  was  made  of  the 
triangulation  stations  in  the  vicinity  of  Tangier  Sound,  in  coopera- 
tion with  representatives  of  the  engineering  departments  of  Mary- 
land and  Virginia,  who  were  engaged  in  placing  beacons  and  buoys 
to  permanently  mark  the  boundarv  line  between  the  two  States. 

Eighteen  stations  tvere  inspected  and  10  were  recovered.  Of  those 
not  recovered,  3  were  restored  by  the  Maryland  and  Virginia  engi-' 
neers  after  making  the  necessary  observations  and  computations. 

Many  of  the  stations  in  the  vicinity  of  Tangier  and  Pocomoke 
Sounds  had  been  established  on  marsh  land,  close  to  the  high-water 
line,  and  the  reference  marks  had  been  established  close  to  the  station 
marks,  and  in  many  cases  both  had  been  washed  away.  This  appears 
to  be  the  principal  cause  of  the  loss  of  stations  in  this  vicinity. 

WEST  VIRGINIA,  MARYLAND,  NEW  JERSEY,  AND  CONNECTICUT. 

[Max  Steinbebo.] 

SuMMABT  OF  BE8ULTS. — Gravity  determinations:  9  pendulum  stations  occu- 
pied. 

During  the  season  from  April  16  to  June  16, 1917,  determinaticHis 
of  iritensitv  of  the  force  of  gravity  were  made  at  nine  stations,  as 
follows:  Clarksburg,  Rowlesburg,  Terra  Alta,  and  Corinth,  W.  Va.; 
Kitzmiller,  Md.;  Pennington,  Glen  Ridge,  and  Plainsboro,  N.  J.; 
and  Hartford,  Conn. 

This  work  was  undertaken  at  the  request  of  the  Director  of  the 
United  States  Geological  Survey.  From  previous  gravity  deter- 
minations it  was  known  that  the  anomalies  at  stations  Dc^r  Park 
and  Princeton  are  positive,  while  at  all  surrounding  stations  the 
anomalies  are  negative.  The  additional  gravity  stations  were  estab- 
lished in  order  to  define  the  area  of  poative  imonudy  and  ooiielata 
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it  with  the  geological  formations  of  this  region.  A  station  was 
also  established  at  the  Jervis  Laboratory  of  Trinity  College,  Hart- 
ford, Conn.,  in  response  to  a  request  from  the  authorities  of  the 
college. 

At  the  termination  of  the  previous  field  seasmi  all  of  the  pendu- 
lums were  riveted  and  restandardized.  Until  the  oflSce  computa- 
tions are  made  no  conclusion  can  be  drawn  as  to  the  effect  of  riveting 
the  pendulums. 

Toward  the  close  of  the  season,  a  new  temperature-proof  case  for 
use  in  carrying  the  hack  chronometer  from  the  gravity  station  to  the 
telegraph  oflSce  was  provided.  By  its  use  the  uncertainty  as  to  the 
rate  of  the  chronometer  is  made  very  small. 

Noon-time  signals  from  the  Naval  Observatory  at  Washington, 
D.  C,  were  obtained  over  the  Western  Union  Telegraph  Co.  wires 
for  use  in  this  work. 

Field  work  was  begun  at  Clarksburg,  W.  Va.,  April  16,  1917,  and 
closed  at  Hartford,  Conn.,  June  16, 1917.  In  that  time  nine  stations 
were  completed  making  the  average  time  per  station  5}  days. 

NORTH  CAROLINA. 
[J.   S.  BlLBY.] 

In  January  a  reconnoissance  was  begun  for  primary  triangula- 
tion  and  a  primary  traverse  between  some  point  on  Cape  Fear 
River  or  the  coast  in  the  vicinity  of  Wilmington,  N.  C,  and  two 
or  more  stations  of  the  oblique  arc  in  the  vicinity  of  latitude  35°  80' 
and  longitude  81**  00'.  The  observer  proceeded  to  Greensboro,  N.  C., 
arriving  there  January  17. 

During  the  period  from  January  17  to  25,  stations  Moore,  King, 
and  Young  were  recovered. 

On  January  24  orders  were  issued  to  suspend  reconnoissance  work 
in  North  Carolina  in  order  that  the  chief  of  party  might  take  up 
more  urgent  duties  in  Florida. 

GEORGIA. 
[J.  S.  Boat.] 

At  the  beginning  of  April  orders  were  issued  to  make  a  reconnois- 
sance for  a  line  of  primary  traverse  from  Brunswick  to  Columbus, 
Ga.,  by  way  of  Macon,  and  to  erect  signals  and  place  marks  at  the 
angle  stations  of  the  line.  This  work  was  done  in  cooperation  with 
the  party  under  charge  of  C.  V.  Hodgson,  to  whotn  the  actual  tape 
and  angle  measurements  were  assigned. 

A  subparty  was  organized  for  building  the  signals  and  placing 
the  monuments. 

By  May  22  the  signals  had  been  built,- stations  mailed,  curves 
staked,  and  line  prepared  from  Brunswick  to  a  point  10  miles  to  the 
westward  of  Hazelhurst,  Ga.,  a  distance  of  100  miles. 

On  May  22  the  work  being  done  by  this  party  was  transferred  to 
C.  V.  Hodgson,  who  had  charge  of  the  measuring  of  distances  and 
angles  in  the  traverse. 
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FLORIDA. 


[J.  S.  BiLBY.] 


.SuMMABT  OF  BESI7LTS.— TriangulatloD :  19  hydrographic  signals  erected  (10 
of  100  feet  in  height  and  9  of  lesser  height),  19  geographic  positions  determined. 

Between  January  27  and  March  25,  1917,  the  building  of  tall 
hydrographic  signals  on  the  coast  of  Florida,  which  had  been  begun 
under  another  chief  of  party,  was  continued. 

Work  was  begun  in  tne  vicinity  of  Pablo  Beach  with  the  building 
of  a  si^al  at  station  Pablo. 

As  the  building  progressed,  the  positions  of  the  signals  were  deter- 
mined either  by  invar  tape  traverse  or  by  triangulation.  The  geo- 
graphic positions  and  descriptions  of  the  stations  were  fumidied  to 
the  commanding  officer  of  the  steamer  IsiSy  who  was  engaged  in 
hydrographic  work  along  the  Florida  coast. 

Ten  of  the  signals,  which  were  each  100  feet  in  height,  carried 
targets  which  were  16  feet  wide  and  50  feet  long.  The  other  nine  sig- 
nals, which  were  less  than  100  feet  in  height,  had  targets  which  were 
10  feet  high  and  16  feet  wide. 

FLORIDA  AND  GEORGIA. 

[E.  H.  Paobnhabt.] 

SuMMABT  OF  RESULTS. — Primary  traverse:  178  miles  measured  with  tapes 
on  traverse  line,  42  signal  poles  erected,  80  observing  tripods  and  scafTolds 
built,  average  height  of  observing  tripods  and  scaffolds  4.8  feet,  91  stations 
occupied  for  horizontal  measures,  94  geographic  positions  determined,  10  miles 
of  levels  run. 

On  March  31  instructions  were  issued  for  a  primary  traverse  to  be 
run  between  Jacksonville,  Fla.,  and  Columbus,  Ga.,  via  Waycross 
and  Albany,  following  the  Atlantic  Coast  Line  Railroad  from  Jack- 
sonville to  Albany  and  the  Seaboard  Air  Line  Railway  from  Albany 
to  Columbus;  measurements  of  the  distance  to  be  made  on  the  rails 
with  invar  tapes,  and  the  angles  to  be  measured  with  a  12-inch 
theodolite ;  all  work  to  be  of  such  accuracy  as  to  make  the  line  a  part 
of  the  primary  control  for  horizontal  positions  in  the  United  States, 
supplementing  the  primary  triangulation;  the  reduction  of  the  line 
to  the  horizontal  to  oe  made  from  the  elevations  and  profile  supplied 
by  the  precise-level  line  to  be  run  over  the  same  rout©  between  Jack- 
sonville and  Columbus;  preliminary  field  positions  to  be  furnished 
to  officers  of  the  Geological  Survey  who  might  desire  the  data  for 
their  field  work. 

The  entire  work  is  through  timbered  country.  From  Jacksonville 
to  Brookfield,  a  distance  of  150  miles,  the  country  is  level  and  sandy ; 
from  Albany  to  Dawson,  a  distance  of  25  miles,  although  it  is  rolling, 
there  are  long  tangents.    Traverse  is  well  suited  for  both  sections. 

From  Brookfield  to  Albany,  a  distance  of  50  miles,  and  from 
Dawson  to  Columbus,  a  distance  of  60  miles,  the  country  is  rough  and 
heavily  timbered,  the  tracks  have  many  cuts  and  fills,  and  the  carves 
are  numerous,  sharp,  and  long,  making  the  country  less  favorable  for 
traversing  than  the  remainder  of  the  line. 


Digitized  by 


Google 


BEPOBT  OF  SUPEBIKTEKDENT,  COAST  AND  GEODETIO  SURVEY.   901 

Actual  field  work  on  reconnoissance  was  begun  at  Jacksonville, 
T'la.,  on  April  10,  when  connection  was  made  with  the  coast  triangu- 
lation,  and  the  reconnoissance  and  signal  building  extended  along  the 
Atlantic  Coast  Line  Kailroad  for  190  miles  to  the  vicinity  of  Albany, 
to  which  point  this  work  had  been  completed  at  the  end  of  the  fiscal 
jrear;  122  stations  were  located  and  marked^  and  necessary  stands, 
signals,  and  poles  were  erected  for  the  observing. 

In  the  flat  country  it  was  found  that  a  maximum  of  4  miles, 
with  an  average  of  2^  to  3  miles,  gave  the  most  economical  length  of 
line  for  the  construction  and  observing. 

All  tripods  up  to  36  feet  were  built  of  2  by  4  lumber,  and  have 

f>roven  of  sufficient  strength ;  they  were  all  framed  and  set  up  at  the 
umber  yard  and  carried  to  place  on  the  gas  cars.  The  tripods  less 
than  14  feet  high  had  no  scaffold  built  around  them;  the  observing 
party  carried  with  them  a  temporary  platform,  which  was  used  at 
these  stations. 

Whenever  the  scheme  which  follows  the  track  had  many  short  lines 
making  it  inadvisable  to  carry  the  azimuth  through  them,  as  was  the 
case  from  Enigma  to  Willingham,  other  stations  were  established 
from  3  to  5  miles  apart,  through  which  the  azimuth  was  carried ;  those 
stations  were  connected  to  the  traverse  by  tape,  or  by  observations 
from  at  least  three  of  the  rail  stations.  The  supplementary  stations 
along  the  rails  were  designated  by  the  name  of  the  southern  station, 
and  were  given  the  subscript  A,  B,  C,  etc.  They  were  marked  per- 
manently wherever  possible  with  regular  marks  having  the  name 
stamped  on  the  disk.  Many  of  the  supplementary  stations  were 
located  on  the  railway  track  and  could  not  well  be  permanently 
marked.* 

The  tape  work  was  begun  at  Jacksonville,  April  10,  following  close 
after  the  reconnoissance.  A  double  line  was  completed  to  the  vicinity 
of  Willingham  at  the  close  of  the  fiscal  year,  a  (ustance  of  178  miles, 
16  miles  of  which  were  measured  over  stakes,  and  162  miles  along  the 
rails. 

Over  several  sections,  one  of  the  measures,  either  forward  or  back- 
ward, was  made  in  the  rain.  Previous  work  in  the  rain  showed  that 
there  is  apparently  a  suction  between  the  heavier  tape,  due  to  the 
water  remaining  on  it,  and  the  wet  rail  that  caused  a  shortening  in 
each  tape  lengm  of  1  mm.  This  correction  was  applied  on  those 
sections. 

At  offset  stations  along  the  tangents  the  instrument  was  set  up  over 
the  rail  point  and  the  angle  between  the  rail  and  the  station  was 
measured  with  a  4-inch  theodolite.  A  direct  and  reverse  reading 
with  a  direct  check  reading  were  taken. 

A  Wye  level,  without  any  protection  from  the  sun,  was  used  in 
running  levels  over  the  stakes.  The  steel  wheel  glass  cutter  was  used 
in  marking  the  rail.  All  measurements  made  with  the  steel  tape 
were  checked  by  a  reading  in  feet  on  the  reverse  side. 

Sixteen  positions  with  the  12-inch  direction  instrument  were  taken 
at  all  main  scheme  stations,  and  a  double  set  of  six  repetitions  direct 
and  reverse  with  a  7-inch  repeater  was  observed  at  all  supplementary 
stations. 

All  observations  with  both  instruments  were  made  on  targets,  except 
where  a  heliotrope  or  lamp  was  necessary  to  observe  a  line  when  tar- 
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gets  could  not  be  seen.  An  azimuth  carried  through  a  single  line 
under  generally  unfavorable  conditions  as  to  lateral  refraction  is  the 
weakest  part  of  a  traverse,'  therefore  additional  lines  were  observed 
wherever  practicable.  The  time  required  was  about  the  same  for  the 
primary  as  for  the  supplemental  stations.  Four  primary  stations 
were  sometimes  occupied  in  one  day. 

FLORIDA,  GEORGIA,  AND  ALABAMA. 

[Gbobgb  D.  Ck>WIE.] 

SuMicAST  OF  BE8ULTS.— 462  mlles  of  levels  run,  168  permanent  bench  marks 
established. 

After  completing  the  line  of  levels  from  Cedar  Keys,  Fla.,  to  St. 
Augustine  and  Fernandina,  Fla.,  and  from*  Baldwin,  Fla.,  to  River 
Junction,  Fla.,  this  party  began  on  July  1  the  line  from  Tallahassee, 
Fla.,  to  Atlanta,  6a.,  and  from  Atlanta  carried  it  to  a  point  about 
16  miles  from  Birmingham,  Ala.,  where  work  was  temporaril;)^  sus- 
pended for  the  season.  The  line  run  follows  the  Georgia,  Florida  & 
Alabama  Railroad,  from  Tallahassee,  Fla.,  to  Richland,  Ga. ;  thence 
via  the  Seaboard  Air  Line  Railway  to  Columbus,  Ga. ;  thence  via  the 
South  Georgia  Railway  to  Harris,  Ga.;  thence  via  the  Atlanta, 
Birmingham  &  Atlantic  Railroad  to  Woodbury,  Gu.  From  Wood- 
bury the  line  follows  the  Southern  Railway  Co.  tracks  into  Atlanta, 
Ga.,  via  Williamson  and  McDonough,  Ga.  From  Atlanta  tiie  line 
follows  the  S^board  Air  Line  Railway  tracks  toward  Birmingham, 
Ala. 

Progress  in  July  was  delayed  by  rain  during  two  weeks  and  in 
Au^st  by  the  breaking  down  of  the  motor  cars.  From  that  time 
until  the  middle  of  September  the  work  was  done  on  foot.  About 
this  time  a  motor  car  and  two  velocipedes  were  received  from  an- 
other party,  and  these  were  used  on  the  remainder  of  the  line  to 
Atlanta  and  a  few  miles  beyond.  These  velocipedes  of  the  bicycle 
type  were  used  a  while  but  were  abandoned  as  not  being  of  mudi 
use  on  a  grade  or  in  a  wmd.  The  motor  car  was  in  bad  condition 
and  after  several  minor  accidents  was  also  abandoned.  The  woik 
was  then  continued  on  foot  until  about  December  10  when  ihe  two 
repaired  motor  cars  were  received  from  the  factory.  During  this 
work  connections  were  made  with  a  number  of  bench  marks  of  the 
United  States  Greological  Survey  and  with  several  of  those  of  the 
United  States  En^neers.  Agreement  with  the  former  was  very  close, 
that  at  Atlanta  being  within  2  or  3  inches.  The  average  progress  of 
the  party  was  only  80  miles  per  month  with  about  8  per  cent  re- 
running. The  maximum  month's  progress  was  97  miks  and  was 
made  in  July  while  the  party  used  cars.  The  second  b^  month  was 
November  when  90  miles  were  run,  the  party  walking  during  the 
entire  month,  and  traveling  to  and  from  work  m  passenger  trains. 

The  line  started  at  an  elevation  of  about  50  feet  aTOve  sea  level 
and  reached  its  highest  point  near  Dallas,  Gk.,  at  an  elevation  of 
about  1,100  feet,  then  dropping  to  600  feet  by  the  close  of  the  year. 

The  total  progress  was  462  miles.  Bench  marks  were  set  at  a  (Us- 
tance  of  about  2f  miles  apart  throughout  the  entire  line. 
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SOUTH  CAROLINA. 
KBCOVEBUfO  AND  BK-MABKIIfO  TBIANGULATION   STATIONS. 

[E.  B.  Latham.] 

Between  April  19  and  Majr  26  field  work  was  done  for  the  purpose 
of  recovering  and  re-marking  triangulation  stations  on  the  coast 
in  the  vicinity  of  Charleston,  §.  C. 

All  stations  with  one  exception  were  either  recovered  or  found  to 
have  been  destroyed.  In  all  33  stations  were  recovered,  some  of  them 
re-marked,  and  then  descriptions  were  brought  up  to  date  where  this 
was  found  to  be  necessary. 

Where  practicable,  arrangement  was  made  with  the  owners  of  land 
upon  which  stations  are  situated  or  with  persons  living  in  the  vi- 
cmity  to  inform  the  Coast  and  Geodetic  Survey  office  of  the  condi- 
tion of  the  station,  when  requested  by  letter. 

The  recovered  stations  furnish  a  continuous  chain  of  triangula- 
tion along  that  portion  of  the  coast  which  extends  from  a  point  30 
miles  eastward  of  Charleston  to  a  point  an  equal  distance  to  the 
westward,  except  from  the  western  end  of  Bull  Bay  to  a  line  north 
of  Capen  Inlet,  a  distance  of  about  8  miles. 

Notes  relating  to  triangulation  stations  in  the  immediate  vicinity 
of  Charleston  were  obtained  from  the  office  of  the  District  Engineer, 
Corps  of  Engineers,  United  States  Army,  at  Charleston. 

GEORGIA. 

[O.  W.  Fesgvson.] 

SuMMABT  or  RESULTS. — Leveling:  140  miles  of  levels  run,  102  permanent 
bench  marks  established. 

On  April  11,  1917,  preparations  were  begmi  at  Brunswick,  Gk., 
for  running  a  line  of  precise  levels  from  that  place  to  Columbus,  Ga., 
by  way  of  Macon. 

The  preliminary  arrangements  of  organizing  the  party,  obtaining 
the  necessary  instruments  and  equipment,  and  preparing  bench 
marks  having  been  completed,  actual  field  work  was  begun  on  May 
6  and  was  continued  from  that  tifne  to  the  end  of  the  fiscal  year. 
In  this  time  139.8  miles  of  leveling  was  done,  and  162  permanent 
bench  marks  were  established.  The  work  was  completed  to  a  point 
5  miles  beyond  Eastman,  Ga. 

The  line  of  levels  followed  the  route  of  the  Southern  Railway. 

Connections  were  made  whenever  practicable  with  bench  marks 
of  the  United  States  Geological  Survey  and  of  the  Southern  Railway. 

The  routes  followed  by  this  precise  leveling  party  and  the  primary 
traverse  party  under  Mr.  Hodgson,  are  identical. 

The  leveling  party  furnish^  such  data  to  the  traverse  party  as 
were  necessary  to  enable  the  latter  to  compute  the  grade  corrections 
to  the  distances  measured  along  the  tangents  of  the  railroad. 
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[C.  V.  Hodgson.] 

SuMMABT  OF  BESULT8. — ^Eteconnoissance  (for  traverse) :  Length  of  scheme 
175  miles,  127  stations  selected.  Base  lines:  1  secondary,  1,400  meters  in 
length.  Primary  traverse :  Length  of  traverse,  169.7  statute  miles,  127  obsnv- 
ing  tripods  and  scaffolds  built,  118  stations  in  main  scheme  occupied  for  hori- 
sontal  measures,  8  supplemental  stations  occupied  for  horizontal  measures,  185 
geographic  positions  determined.  Astronomic  work:  5  azimuth  stations  occu- 
pied.   Leveling:  29  statute  miles. 

In  the  early  part  of  April  arranjgements  were  begun  to  run  a  line 
of  primarjr  traverse  from  Brunswick  to  Columbus,  6a.,  via  Macon. 

Keconnoissance  and  signal  building  were  carried  on  by  a  separate 
party  under  J.  S.  Bilby  from  April  16  to  May  21.  On  the  latter  date 
this  work  was  taken  over  by  the  main  traverse  party.  The  traverse 
was  started  from  stations  of  the  coast  triangulation  in  the  vicinity 
of  Brunswick,  6a.,  and  extended  toward  Macon  along  the  Southern 
Bailwav  line.  The  measurements  were  made  along  tne  tops  of  the 
rails  ox  the  railroad  on  the  tangents,  but  the  tapes  were  supported 
by  stakes  in  the  same  manner  as  in  base  measurement  at  the  curves. 

The  measurements  of  distance  were  made  with  invar  base  tapes, 
50  meters  in  length.  At  the  points  in  the  traverse  where  there  were 
changes  in  direction,  angles  were  measured  with  a  12-inch  theodolite 
as  in  primary  triangulation.  At  intervals  the  astronomic  azimuth 
of  lines  of  the  traverse  was  determined  by  observations  on  Polaris. 

A  precise-leveling  party  operated  alon^  the  same  route  as  was 
followed  by  the  traverse  party,  in  order  to  furnish  the  data  necessary 
for  the  latter  to  reduce  the  distances  measured  to  the  horizontal 
plane.  The  traverse  party  did  the  leveling  over  the  stakes  supporting 
the  tape  when  measurin^^  at  the  curves. 

The  first  hundred  miles  of  the  line  was  well  adapted  for  traverse 
work.  Although  curves  were  not  infrequent  the  topography  usually 
permitted  the  stations  to  be  spaced  a  sufficient  distance  apart  to  insure 
strengiUi  in  carrying  the  azmiuth.  The  latter  part  of  tiie  line  was 
much  more  curved  and  the  adjacent  topography  was  such  that  the 
traverse  could  not  be  strengthened  by  triangulation  except  at  a 
prohibitive  cost.  On  the  portion  run  during  June,  22  miles  were  on 
stakes  out  of  a  total  of  69  miles,  and  the  an^e  stations  averaged  only 
about  a  mile  apart.  The  progress  of  the  work  was  materially  reduced 
on  this  section  by  the  extra  building,  clearing  of  lines,  and  setting 
stakes  for  measurement  aroimd  curves. 

By  the  close  of  the  fiscal  year  the  traverse  had  been  completed  to 
within  about  16  miles  of  Macon. 

GEORGIA  AND  FLORIDA. 

[G.  D.  OowDB  and  O.  L.  Gabneb.] 

SuMMAST  or  BE8T7LTS. — ^Leveling:  251  miles  of  levels  rnn,  114  permanent 
bench  marks  established. 

Precise  leveling  on  the  line  from  Jacksonville,  Fla.,  to  Columbus, 
6a.,  along  the  Atlantic  Coast  Line  Railroad  and  Seaboard  Air  Line 
Railway,  was  continued  from  April  9  to  the  end  of  June. 

This  work  was  begun  hj  Mr.  Cowie  after  he  had  completed  a  Ime 
of  precise  leveling  to  Mobile,  Ala.,  and  was  transferred  to  Mr.  Gamer 
at  Waycross,  Ga.,  on  April  19. 
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The  work  consisted  of  a  regular  line  of  precise  levels,  and  extra 
observations  were  made  which  made  it  possible  for  the  traverse 
party  under  E.  H.  Pagenhart  to  determine  grade  corrections  to  the 
measured  distances.  The  line  of  the  levels  and  of  the  traverse  is 
identical.  The  line  of  levels  to  Columbus  was  nearly  completed  by 
the  end  of  the  year,  there  being  only  two  and  one-half  days'  work 
to  finish  the  line. 

At  Kimbrough,  6a.,  a  distance  of  232  miles  from  Jacksonville,  a 
connection  was  made  with  a  bench  mark  established  in  the  preceding 
year  by  G.  D.  Cowie. 

At  Kichland,  Ga.,  6  miles  from  Kimbrough,  the  line  again  joined 
the  work  of  Mr.  Cowie.  From  this  place  to  Columbus,  Ga.,  the  line 
of  the  previous  work  was  followed,  out  only  a  single  line  was  run. 
This  was  for  the  purpose  of  furnishing  a  profile  of  the  railroad  along 
which  the  leveling  was  done  in  order  that  the  traverse  party  might 
make  corrections  to  the  measured  distances  to  obtain  the  horizontal 
distances. 

The  total  number  of  permanent  bench  marks  on  the  line  from 
Jacksonville  to  Sichland,  a  distance  of  238  miles,  is  114,  an  average 
of  a  permanent  mark  every  2.1  miles.  There  are  also  a  number  of 
subsiaiary  bench  marks  on  that  section  of  the  line  from  Jacksonville 
to  Folkston,  Ga.,  which  are  on  the  bases  of  semaphore  poles  and  are 
really  permanent  in  character.  Mention  should  also  be  made  of  the 
railroad  bench  marks  from  Jacksonville,  Fla.,  to  Folkston,  Ga.,  to 
which  connection  was  made.  These  were  also  on  the  bases  of  sema- 
phore poles  and  are  almost  permanent  in  character. 

A  list  of  the  elevations  and  descriptions  of  permanent  and  tempo- 
rary bench  marks  between  Jacksonville,  Fla.,  and  Waycross,  Ga., 
was  furnished  field  officers  of  the  United  States  Geological  Survey 
operating  in  Georgia. 

AliABAHA,   FLOBIDA,  GEORGIA,   SOUTH    CAROLINA,    NORTH    CAROLINA,   AND 

VIRGINIA. 

DETEBMINATION    OT    THE    GEOOBAPHIC    POSmONS    AND    THE    ELEVATIONS    OF    BADIO 
STATIONS — INSPECTION    OF   TIDAL    STATIONS. 

[W.  B.  Faibfield.] 

Between  April  12  and  June  28  determinations  were  made  of  the 
geographic  positions  of  a  number  of  radio  stations  on  the  Gulf  and 
Atlantic  coasts  between  Mobile,  Ala.,  and  Virginia  Beach,  Va. 

At  Fort  Morgan,  Ala.,  various  tidal  bench  marks  were  inspected 
and  found  to  be  in  ^od  condition. 

At  Cedar  Keys,  Key  West,  St.  Augustine,  and  Femandina,  Fla., 
the  tide  stations  and  bench  marks  were  inspected  and  lines  of  levels 
run  connecting  the  tide  gauges  and  bench  marks. 

The  positions  of  the  radio  stations  were  determined  at  Pensacola, 
Fla. 

At  Tampa,  Fla.,  the  elevation  of  the  ground  at  the  foot  of  the 
wireless  station  was  determined. 

At  Key  West,  Fla.,  the  positions  of  two  naval  radio  stations  were 
determined  by  triangulation.  At  Miami,  Fla.,  the  position  of  the 
Marconi  radio  station  and  the  elevation  of  the  ground  at  its  foot 
were  determined  by  triangulation. 
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The  position  of  the  radio  station  at  St.  Augustine,  Fla.,  and  the 
elevation  of  the  ground  at  its  foot  were  determined. 

At  Savannah,  Ga.,  the  elevation  of  the  ground  at  the  Marconi 
wireless  station  was  obtained  from  data  furnished  by  the  city 
engineer. 

At  Buxton,  N.  C,  the  position  of  the  Marconi  radio  station  and 
the  elevation  of  the  ground  at  its  foot  were  determined  by  triangula- 
tion. 

A  determination  was  made  of  the  elevation  of  the  ground  at  the 
foot  of  the  Marconi  radio  station  at  Vir^nia  Beach,  Va.,  from  bench 
marks  of  the  Norfolk  Southern  Sailroad  Co. 

Field  work  was  closed  on  June  27. 

LOUISIANA  AND  ALABAMA. 

[O.  W.  Ferguson.] 

Between  March  15  and  April  9  a  determination  was  made  by 
triangulation  of  the  geographic  positions  of  eight  radio  towers  in 
New  Orleans  and  Algiers,  La.,  and  two  at  Mobile,  Ala. 

The  elevation  of  the  ground  at  the  base  of  these  towers  was  de- 
termined by  leveling. 

TEXAS. 

[J.  D.  Powell.] 

SUMMAST  OF  BEST7LT8. — ^Precise  leveUng :  205  miles  of  levels  n|ii ;  115  perma- 
nent bench  marks  established. 

A  line  of  levels  from  Sierra  Blanca  to  San  Antonio,  Tex.,  was 
undertaken  at  the  request  of  the  War  Department  in  oitler  to  fur- 
nish precise  elevations  to  the  topographic  parties  of  the  United 
States  Geological  Survey  working  on  military  topographic  maps  in 
the  Big  Bend  region  of  Texas. 

Two  parties  were  assigned  to  the  work  with  instructions  to  carry 
the  elevations  through  on  single  lines  and  later  check  back  after 
the  imniediate  needs  of  the  topographers  had  been  supplied.  Mr. 
Powell's  party  worked  from  previouslv  established  bench  marks 
at  AUamore  and  Sierra  Blanca  eastward  to  Marfa.  A  party  under 
O.  W.  Swainson  took  up  the  work  at  the  latter  point  and  carried 
it  to  Del  Rio.  Mr.  Powell  moved  from  Marfa  to  Del  Rio  and  made 
about  100  miles  of  progress  to  the  eastward  of  that  point  before  the 
end  of  the  fiscal  year. 

The  route  lay  along  the  Galveston,  Harrisburg  &  San  Antonio 
Railway,  a  portion  of  the  Sunset  Route  of  the  Southern  Pacific  Co. 
The  prmcipal  towns  along  the  way  were  Sierra  Blanca,  Hot  Wells, 
Valentine,  Marfa,  Alpine,  Sanderson,  Langtry,  and  Del  Rio. 

The  work  was  greatly  retarded  by  unfavorable  weather. 

[O.  W   Swainson.] 

SuMMABY  OF  BBSULT8. — Prcclse  leveling :  85  miles  of  levels  run,  44  permanent 
bench  marks  established. 

On  May  1,  1917,  a  party  was  organized  at  Alpine,  Tex.,  for  the 
purpose  of  running  a  line  of  precise  levels  from  that  place  westward 
along  the  line  of  the  Southern  Pacific. 

This  leveling  is  a  portion  of  that  called  for  by  the  War  Depart- 
ment for  the  purpose  of  furnishing  exact  elevations  to  be  used  in  oon- 
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trolling  elevations  used  by  the  United  States  Geological  Survey  when 
making  military  topographic  maps  in  the  Big  Bend  region. 

After  establishing  bench  marks  between  Marfa  and  Sanderson  and 
collecting  the  necessary  instruments  and  equipment,  leveling  work 
was  begun  on  May  14  westward  from  Alpine.  When  the  line  had 
been  completed  westward  to  Marfa  and  eastward  to  Altuda  the  party 
moved  to  Marathon..  From  that  time  until  June  30  leveling  was 
continued  to  the  eastward.  By  that  date  the  line  was  completed  to 
Tesnus,  Tex. 

Two  new  motor  velocipedes  were  used  in  this  work. 

Standard  concrete  post  bench  marks  were  set  every  2  miles  along 
the  railway.  Temporary  bench  marks  consisting  of  railway  spikes 
driven  in  telegraph  poles  were  established  every  other  mile  between 
the  permanent  bench  marks. 

Descriptions  and  elevations  of  bench  marks  were  furnished  as  soon 
as  they  were  available  to  field  officers  of  the  United  States  Geological 
Survey. 

[J.  B.   BOUTELLE.] 

SuMMABT  OF  RESULTS. — ^Ttlangulatlon  I  8  square  miles  of  area  covered,  5 
signal  poles  erected,  6  stations  in  main  scheme  occupied  for  liorizontal  measures, 
6  geograpliic  positions  determined.  Leveling:  One  permanent  bench  mark  es- 
tablished, 3  miles  of  levels  run. 

In  April  a  determination  was  made  by  triangulation  of  the  po- 
sition oi  the  radio  towers  at  Point  Isabel  and  Beaumont,  Tex. 

Stations  East  Base  and  South  Base  about  3  or  4  miles  west  of  the 
point  were  recovered,  and  a  new  station  Ranch  was  established  on 
the  south  end  of  the  point.  The  radio  towers  and  Brazos  Santiago 
Lighthouse  were  observed  from  these  stations  and  from  the  tower  of 
the  old  Point  Isabel  Lighthouse.  A  line  of  levels  was  also  run  from 
mean  low  water  to  the  radio  towers. 

After  completing  observations  at  Point  Isabel,  the  observer  re- 
turned to  Galveston  on  April  12  and  left  again  on  the  15th  for  Beau- 
mont, Tex.  Triangulation  stations  Cut-off  and  Spindle  Top  of  the 
United  States  Engineers  were  recovered,  and  the  radio  towers  of  the 
Magnolia  Petroleum  Co.  were  observed  from  those  stations.  A  line 
of  fevels  was  run  from  the  United  States  Engineers'  station  Beau- 
mont to  determine  the  height  of  the  towers  above  mean  low  water. 
On  completing  these  obseirvations,  the  observer  proceeded  to  Port 
Arthur  and  determined  the  height  above  mean  low  water  of  the 
Marconi  radio  tower  at  that  place.  This  work  was  completed  on 
April  20  and  the  observer  returned  to  Galveston. 

[J.  S.  Bn.BY.1 

On  June  6,  1917,  arrangements  were  begun  for  making  a  recon- 
noissance,  building  signals,  and  marking  stations,  for  primary  trian- 
gulation along  the  Rio  Grande  from  the  vicinity  of  Donna,  Tex.,  to 
the  Texas-Califomia  arc  to  the  northward  of  Alpine,  Tex. 

The  motor  truck  previously  stored  at  Albuquerque,  N.  Mex.,  was 
driven  overland  to  Harlingen,  Tex.  The  chief  of  party  traveled  in 
the  truck  along  the  route  to  be  followed  by  the  triangulation  and 
thus  was  able  to  learn  of  the  character  of  the  country  and  the  sources 
of  supplies.    Other  trucks  and  the  outfit,  which  had  been  stored  at 
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Needles,  Cal.,  and  Fort  Smith,  Ark.,  were  shipped  to  Harlingen.  At 
the  close  of  the  fiscal  year  the  party  was  fully  organized  and  equipped 
and  ready  to  begin  actual  field  work  on  July  1. 

MICHIGAN. 

[Geo.  D.  Cownc] 

Summary  of  results. — Precise  leveUng :  95  miles  of  levels  run,  50  permacrent 
bench  marks  established. 

In  May,  1917,  work  was  begun  on  a  ^ine  of  precise  leveling  from 
Marquette  to  Escanaba,  Mich.  The  line  was  completed  to  Escanaba 
on  June  23,  and  the  party  proceeded  to  Algonac,  Mich. 

On  June  27  work  was  be^un  on  a  line  of  levels  from  Algonac  to 
the  lower  light  on  the  St.  Clair  Flats  Breakwater.  This  work  was 
completed. 

The  work  in  Michigan  was  undertaken  at  the  request  of  the  United 
States  Lake  Survey. 

The  new  leveling  was  connected  with  several  old  bench  marks  re- 
covered at  Marquette  and  Escanaba.  No  bench  marks  of  the  old 
leveling  between  those  places  could  be  found  from  field  computa- 
tions. 

The  line  was  about  85  miles  long,  and  the  elevations  from  field  com- 
putations carried  from  Marquette  are  about  6  inches  higher  than 
the  elevations  at  Escanaba  for  the  old  bench  marks. 

The  work  in  the  vicinity  of  Algonac,  Mich.,  was  done  along  the 
shore  of  the  St  Clair  Siver  from  Algonac  to  Point  Aux  Chenes; 
the  line  then  crossed  the  North  Channel  on  a  470-meter  sight,  then 
ran  across  Harsons  Island  and  down  the  eastern  shore  as  far  as  the 
Catholic  Church,  1  mile  south  of  Tasknoo  Park. 

From  this  place  to  Old  Club  the  levels  were  rim  over  very  swampy 
ground  crossed  by  about  40  small  motor-boat  canals.  In  this  secticm 
of  the  work  rowboats  were  used  to  carry  the  members  of  the  party 
from  place  to  place. 

At  Old  Club  another  river  crossing  was  made  on  a  sight  of  about 
300  meters  to  the  St.  Clair  Flats  Canal  Breakwater,  and  the  leveling 
was  carried  along  the  breakwater  to  Lower  Lighthouse,  checking  on 
the  established  elevation  of  the  bench  mark  there  to  within  about 
8  inches. 

The  time  occupied  in  the  work  in  Michigan  was  about  one  and 
a  half  months,  and  the  total  distance  leveled  over  is  about  95  miles. 

INDIANA  ^ND  HICHIGAN. 

fj.  H.  Peters.] 

Summary  of  results. — Precise  leveling :  618.4  miles  of  levels  run,  354  perma- 
nent bench  marks  established.  (Note:  The  statistics  for  the  portion  of  this 
woric  done  between  April  3  and  June  30,  1910,  were :  364  miles  of  levels  mu  and 
175  permanent  bench  marks  established.  The  figures  given  In  the  sununaiy  of 
results  in  the  abstract  of  this  work  in  the  Annual  Report  for  1916  are  erroo- 
eous.) 

On  July  1, 1916,  work  was  in  progress  on  the  line  of  precise  level- 
ing between  Chicago,  111.,  and  Warsaw,  Ind.  This  line,  which  is  118 
miles  in  length,  follows  the  main  line  of  the  Pennsylvania  Railroad 
through  the  towns  of  Indiana  Harbor,  Grary,  Valparaiso,  and 
Plymouth. 
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After  the  completion  of  this  line,  the  following  links  were  added  to 
the  precise  level  net  in  the  order  given :  Warsaw,  Ind.,  to  Jackson, 
Mich. 3  Mackinaw,  Mich.,  to  Jackson,  Mich.;  and  Jackson,  Mich.,  to 
Detroit,  Mich.    The  combined  length  of  these  lines  is  618.4  miles. 

The  season's  work  was  completed  on  November  24, 1916. 

The  outfit  of  the  party  consisted  of  three  motor  velocipedes,  two 
boxes  of  tools  and  repair  parts,  and  the  necessary  instruments  and 
stationery.  This  was  the  minimum  with  which  the  party  could 
operate,  and  it  was  kept  so  as  to  facilitate  rapid  movement. 

Many  important  chang^  were  made  in  leveling  methods  durinc  the 
season,  which  may  be  brieflv  enumerated  as  follows:  Use  of  three 
motor  velocipedes  instead  of  two ;  recording  observations  with  add- 
ing and  listing  machine;  changes  in  field  abstracts  and  computations; 
mounting  the  level  on  a  motor  velocipede;  employment  of  profes- 
sional trainmen  as  pilots  for  the  cars;  substitutmg  flat-bottom  rods 
with  spike  supports  for  the  round-bottom  rods  with  top  of  rail 
supports;  use  of  rods  that  carry  the  graduations  on  gamma  steel 
instead  of  those  that  carry  the  graduation  on  wood ;  use  of  three  rods 
instead  of  two. 

That  the  cost  of  leveling  was  lowered  in  this  work  in  spite  of  in- 
creased cost  of  materials  and  labor,  speaks  well  for  the  methods  that 
were  used. 

The  adoption  of  motor  velocipedes  for  leveling  operations  has  con- 
tributed more  than  any  other  smgle  item  toward  the  increased  rate 
of  progress  and  consequent  lower  unit  cost  now  being  obtained.  The 
rate  of  progress  of  a  party  thus  ec^uipped  depends  in  a  large  degree 
on  having  the  car  equipment  in  active  condition. 

A  Barrett  nine-bank  calculating  and  listing  machine  was  used  for 
recording  the  rod  readings  and  taking  totals.  All  original  notes 
except  the  descriptions  of  the  bench  marks  were  placed  on  this  record. 

Soon  after  the  beginning  of  the  1916  season,  a  tripod  was  con- 
structed by  means  of  which  the  level  could  be  set  up  on  the  motor 
velocipede,  the  observations  being  taken  with  the  level  thus  mounted, 
the  observer  standing  on  the  ground  while  making  the  reading.  The 
results  of  the  season  indicate  that  the  level  thus  mounted  is  more 
stable  than  it  was  before,  that  it  holds  its  adjustment  better,  and  that 
the  work  is  less  tiring  on  the  observer.  The  round-bottom  rods  used 
in  previous  leveling  were  replaced  by  rods  with  a  flat  bottom.  The 
heads  of  the  track  spikes  were  adopted  as  rod  supports  instead  of  the 
rails  which  had  previously  been  in  general  use  for  this  purpose. 

A  set  of  three  gamma  steel  rods  was  received  and  iiised  for  about 
three  weeks  at  the  close  of  the  season.  The'  rods,  as  constructed,  are 
well  adapted  to  the  field  work. 

The  use  of  three  rods  instead  of  two  was  given  a  thorough  trial 
and  was  found  to  possess  several  advantages  as  compared  with  the 
former  method. 

A  notable  feature  of  this  season's  work  is  the  record  made  for 
rapidity  of  leveling  in  September,  1916,  when  159.6  miles  of  double- 
leveled  line  were  completed.  There  were  run  340  miles  of  single  line 
of  levels.  This  record  so  far  has  never  been  equaled  by  any  other 
party  engaged  on  precise  leveling  in  this  or  any  other  country.  This 
record  was  made  possible  by  the  thoroughly  efficient  manner  in  which 
the  chief  of  party  organized  and  managed  his  party. 
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NBW  MEXICO  AND  TEXAS. 
[O.  W.  Feboubon.] 

Summary  of  results. — Precise  leveling :  276.2  miles  of  levels  run,  170  perma- 
nent bench  marks  established. 

Between  September  16,  1916,  and  January  10,  1917,  a  line  of  pre- 
cise levels  was  run  between  Clovis,  N.  Mex.,  and  Pecos,  Tex^  follow- 
ing the  lines  of  the  Atchison,  Topeka  &  Santa  Fe  Railway  Co.  be- 
tween Clovis,  N.  Mex.,  and  the  State  line  and  the  Panhandle  &  Santa 
Fe  Railroad  between  the  State  line  and  Pecos,  Tex. 

In  this  work  certain  improvements  in  methods  and  insHnmients  re- 
cently adopted  for  work  of  this  character  were  utilized.  The  precise 
leveling  instrument  was  mounted  on  a  motor  car ;  an  adding  machine 
was  us^  for  recording  and  summing  the  back  sights  and  fore  si^ts; 
and  the  new  form  of  myar  level  rod  was  used.  During  the  first  p*rt 
of  the  work  railroad  spikes  were  used  for  turning  points,  and  during 
the  latter  part  of  the  work  the  top  of  the  rail  was  used. 

In  every  town  and  at  other  favorable  places  standard  disk  bench 
marks  were  set  in  substantial  building,  depots,  and  concrete  walls, 
also  many  reinforced  concrete  posts  with  the  disks  in  their  tops  were 
used  as  bench  marks. 

This  line  of  levels  was  nm  in  response  to  a  request  from  the  Direc- 
tor of  the  United  States  Geological  Survey,  for  the  purpose  of  fur- 
nishing precise  elevations  from  which  to  extend  lines  of  levels  that 
were  being  run  at  the  same  time  by  parties  of  that  survey  for  om- 
troUing  topographic  maps. 

ABKANSAS. 
[J.  S.  BiLBT.l 

Summary  of  results. — ^Triangula tion :  Signal  building,  3  signal  poles  erected, 
27  tripod  stands  built,  stations  marked,  and  lines  cleared,  3  observing  tripods 
and  scaffolds  built,  heights  50,  60,  and  75  feet 

A  building  party  was  organized  at  Little  Rock,  Ark.,  July  1, 1916, 
for  the  purpose  of  preparing  stations  for  the  observing  j^urty  al<ng 
the  Arkansas-Oklahoma  arc  of  primary  triangulation.  The  horses. 
wagons,  and  other  property  on  storage  at  Osgood,  Ind.,  and  the 
motor  truck  and  outfit  stored  at  Nampa,  Idaho,  were  snipped  to 
Little  Rock,  Ark.,  and  such  of  this  property  as  was  neea(^  was 
used  by  the  building  party. 

During  the  month  of  July  signals  were  built  at  three  stati<Mis 
50,  60,  and  75  feet  in  height,  respectively,  and  stands  were  built  at 
seven  stations. 

On  August  1  the  building  party  wa3  turned  over  to  the  foreman, 
who  continued  the  building  oi  signals  and  marking  of  stations  to  the 
westward  of  Little  Rock,  while  the  chief  of  party  made  the  necessary 
preparations  for  extending  the  reconnoissance  from  El  Reno,  OUa., 
to  Needles,  Cal. 

From  August  1  to  October  81  twenty  stations  were  prepared  and 
made  ready  for  the  obserying  of  angles.   These  stations  were  on  hills 
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having  small  timber  on  top  which  required  some  clearing  near  the 
stations. 

On  October  31  the  building  party  and  outfit  were  transferred  to 
£.  H.  Pagenhart,  who  at  that  time  was  in  charge  of  the  observing 
party. 

[B.  H.  Paobnhabt.] 

Summary  of  results. — Primary  triangulation :  1,500  square  miles  of  area 
covered,  18  stations  occupied  for  horizontal  measures,  18  stations  occupied  for 
vertical  measures,  20  geographic  positions  determined,  19  elevations  determined 
trigonometrically. 

Original  instructions  were  issued  May  10,  and  supplemental  in- 
structions June  20,  1916,  for  primary  triangulation  banning  at  the 
western  end  of  the  Memphis-Little  Rock  traverse,  which  is  near 
Little  Rock^  Ark.,  and  extending  westward  to  stations  of  the  ninety- 
eighth  meridian  triangulation  near  Oklahoma  City,  Okla.  It  was 
to  follow  the  reconnoissance  executed  in  the  winter  of  1913-14.  A 
connection  was  required  with  the  Arkansas-Oklahoma  boundary  at 
monuments  located  between  Hartford  and  Fort  Smith,  towns  near 
the  boundary. 

The  country  between  Little  Rock  and  Fort  Smith  is  hilly  and 
timbered,  and  all  except  the  few  main  roads  are  very  poor.  The 
observing  party  used  two  motor  trucks'  for  their  transportation,  one 
a  three-quarter  ton  and  the  other  one-half  ton. 

Closures  of  less  than  one  second  were  obtained  with  12  positions, 
and  authority  was  given  to  use  that  number  provided  the  closures 
remained  below  one  second ;  this  value  was  maintained.  The  average 
closure  of  the  triangles  formed  by  the  18  stations  occupied  was 
about  0.7  second. 

On  November  1  the  building  party  which  had  previously  been 
imder  the  general  charge  of  Si^alman  J.  S.  Bilby  and  under  the 
immediate  charge  of  Foreman  William  C.  Nohl,  was  transferred  to 
the  chief  of  the  observing  party. 

Building  operations  were  discontinued  on  February  17^  at  which 
time  the  construction  work  had  been  completed  from  Little  Rock 
westward  to  triangulation  station  Kanawa.  Francis,  and  Sulzer, 
leaving  only  eight  stations  of  the  remainder  oi  the  scheme  unprepared 
for  occupancy. 

The  observing  was  discontinued  on  February  15  on  account  of  bad 
weather  and  roads  which  tended  to  make .  the  work  much  more 
expensive  than  when  the  weather  and  roads  are  good. 

ARKANSAS  AND  TENNESSEE. 

[E.  H.  PagenhABT.] 

Summary  of  Results. — Precise  leveUng:  132  miles  of  levels  run,  125  perma- 
nent bench  marks  established,  2  primary  azimuths  observed. 

On  May  10,  1916,  instructions  were  issued  for  a  line  of  precise 
levels  to  be  rim  in  conjunction  with  primary  traverse  between  Little 
Bock,  Ark.,  and  Memphis,  Tenn.  The  field  work  of  the  traverse  was 
completed  June  30. 
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The  line  be^ns  at  Little  Sock,  where  three  old  bench  marks  were 
connected  with,  and  extends  east  to  Dixie  Mill,  where  it  c<Hmects 
with  northwest  base,  the  westernmost  point  of  the  Memphis-Little 
Sock  traverse.  From  that  point  it  follows  the  travwse,  which  was 
alonff  the  Chicago,  Sock  Island  &  Pacific  Sailway,  to  Hopefield, 
which  is  just  across  the  river  from  Memphis.  The  leveling  there 
connects  with  triangulation  station  Hopefield,  the  easternmost  point 
of  the  traverse.  A  spur  line  from  bench  mark  Bl  was  run  into 
Memphis,  across  the  Mississippi  Siver  over  the  new  Harrihan  Brid^ 
and  there  a  connection  was  made  with  previously  established  precise 
leveling  bench  marks. 

The  points  on  the  railroad  track  where  the  tape  ends  fell  during 
the  traverse  had  their  elevations  determined,  either  as  rod  stations 
or  as  instrument  stations.  As  the  instrument  was  mounted  on  the 
car,  and  all  stations  on  which  no  rod  readings  were  taken  were  used 
as  instrument  stations,  elevations  of  these  points  were  accurately 
determined,  as  the  height  of  instrument  remamed  constant. 

All  of  the  traverse  stations  and  their  reference  marks  were  used 
as  bench  marks,  and  had  '^B.  M."  stamped  on  them.  Additional 
marks  were  set  wherever  the  distance  between  traverse  stations  ex- 
ceeded 4  miles,  also  in  most  of  the  towns.  The  railroad  levels  were 
connected  with  at  various  points  along  the  line. 

Leveling  was  begun  on  July  19  and  was  finished  at  Memphis  on 
September  26.  After  preliminary  computations  were  made  and  the 
outfit  had  been  packed  and  shipped,  the  party  returned  to  Argenta, 
Ark.,  on  September  29.  The  computations  of  the  elevations  of  the 
tape  ends  were  finished  on  October  14. 

From  Little  Sock  to  Forrest  City  a  wagon  road  ran  parallel  to 
the  track,  and  the  dust  from  the  road  caused  ccmsiderable  delay  in 
the  work  as  sights  had  to  be  shortened  to  approximately  50  meters 
after  2  p.  m. 

Between  October  15  and  October  23  a  party  of  three  was  engaged 
on  making  azimuth  observations  at  the  two  stations  DeValls  and 
Forrest,  of  the  traverse  line. 

ARKANSAS  AND  INDIANA. 
[A.  L.  Baldwin.] 

During  the  last  few  days  of  the  previous  fiscal  year,  Mr.  Baldwin 
proceeded  from  the  office  at  Washington,  D.  C,  to  Little  Sock,  Ark., 
for  the  purpose  of  inspecting  a  party  engaged  on  measuring  a  base  at 
that  place.  The  inspection  was  made  (mring  the  early  part  of  July 
of  the  fiscal  year  1917. 

The  object  of  the  inspection  trip  was  to  observe  the  behavior  of  the 
^ring  balance  used  for  stretching  the  tape  in  the  base  measurement 
As  a  result  of  Mr.  Baldwin's  inspection,  slight  modifications  have 
been  made  in  the  spring  balance  with  beneficial  results. 

Mr.  Baldwin  also  inspected  the  precise  leveling  party  which  was 
operating  in  Indiana.  He  reported  that  the  party  was  making  ex- 
cellent progress  and  that  the  innovations  made  in  the  meth(3  of 
mounting  the  instrument  on  the  motor  velocipedes  and  the  recording 
of  the  rod  readings  on  an  adding  machine,  also  mounted  on  the  ve- 
locipedes, were  most  successful  in  enabling  the  work  to  be  done  more 
rapidly  and  at  lower  unit  costs  than  formerly. 
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OKLAHOMA  AND  NEW  MEXXGO. 

[J.  S.  BlIBT.) 

SuHMABT  OF  BBSULTS. — Reconnoissance :  Length  of  scheme  975  mfles,  29,000 
square  miles  of  area  covered,  80  primary  and  14  supplemental  points  sheeted  for 
scheme.  Base  lines:  3  primary  selected,  lengtl^  14,300,  15,000,  and  17,900 
meters,  respectively. 

A  party  was  organized  for  carrying  on  a  reconnoissance  for  pri- 
mary trian^lation  which  would  extend  from  El  Reno,  Okla.,  to  the 
vicinity  of  Needles,  Cal.  The  actual  field  work  began  at  the  eastern 
end  of  the  arc  on  August  7. 

The  outfit  used  consisted  of  a  motor  truck  with  the  usual  camp 
equipment,  tools,  and  instruments.  Three  stations,  Carson,  Kechi, 
and  Lanier,  of  the  ninety-eighth  meridian  triangulation,  were  re- 
covered, and  the  line  Carson-Kechi  was  used  for  the  base  from  which 
to  start  the  work,  with  Lanier  for  the  third  point.  The  work  was  ex- 
tended westward  and  connected  with  primary  triangulation  stations 
in  the  vicinity  of  Needles,  Cal. 

In  all  80  points  for  primary  stations  were  selected  for  the  main 
scheme,  including  5  Laplace  stations;  14  supplemental  points  were 
provided  for;  connection  was  made  with  six  precise-level  bench  marks 
and  20  stations  of  the  United  States  G^logical  Survey. 

Connection  was  also  made  with  the  State  boundary  marks  between 
CMdahoma  and  Texas  and  New  Mexico.  No  marks  were  found  on  the 
boundary  line  between  New  Mexico  and  Arizona  except  a  stone  monu- 
ment erected  by  the  Atchison,  Topeka  &  Santa  Fe  Railway  Co.  at  a 
point  where  the  railway  is  supj>osed  to  cross  the  State  Ime.  Two 
points  were  selected  approximately  on  the  State  line  to  the  south  of 
the  railway. 

The  actual  field  work  was  completed  November  6  and  the  party 
moved  to  Albuauerque,  N.  Mex.,  where  the  outfit  was  stored  and  the 
party  disbanded. 

A  one-half  ton  motor  truck  was  used  in  this  work.  It  was  found 
that  this  truck  will  carry  1,200  pounds  safely  over  any  road  prac- 
ticable for  travel  with  a  motor  truck,  and  the  power  was  found  to  be 
sufficient  under  all  conditions  of  roaas. 

The  truck  was  driven  to  within  a  reasonable  walking  distance  of 
all  stations  selected. 

GALIFOBKIA. 
[Max  Stbinbkio.] 

SuHMABT  OF  BE8T7LT8. — Gravity  determinations:  20  pendnlam  stations  oc- 

cnpied. 

Before  beginning  the  field  work,  a  standardization  of  the  pendu- 
lums used  in  the  field  was  made  in  June,  1916,  in  the  pendulum  room 
of  the  Coast  and  Geodetio^Survey  office  at  Washington,  D.  C.  After 
the  completion  of  the  field  work  on  November  ^,  the  instruments 
were  returned  to  the  office,  and  a  restandardization  of  the  pendulums 
was  made  in  January,  1917. 

The  field  season  began  at  San  Diego,  Cal.,  July  11,  1916,  but  the 
actual  observations  were  not  begun  until  the  18th  owing  to  delay  in 
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rhe  arrival  of  the  instruments.  Work  was  closed  November  29. 
Twenty  stations  were  completed  during  the  season  of  135  days,  mak- 
ing the  average  time  per  station  including  Sundays  and  holidays  6} 
days  or  5|  working  days. 

The  stations  occupied  were,  as  follows:  San  Diego,  Oceanside, 
Highland^  Pomona,  Long  Beach,  Redondo  Beach,  Burbank,  Palm- 
dale,  Mojave,  Maricopa,  Ventura,  C!onception,  Vaila,  San  Lucas, 
Monterey,  HoUister,  Palo  Alto,  San  Gregorio,  Point  Reyes,  and 
Duncans  Mills,  all  in  California. 

One  latitude  was  determined  by  sextant  observations  at  Palmdale, 
Cal. 

During  this  season  a  slight  modification  of  methods  previously 
employed  was  made.  Two  pendulums  were  swung  at  each  station 
instead  of  three,  one  for  two  days  of  24  hours  each  and  the  other  for 
one  day.  The  period  of  each  mdividual  swing  was  also  increased 
from  8  to  12  hours.  Another  change  was  to  place  the  second  pendu- 
lum inside  the  receiver  in  order  to  attain  the  temperature  of  the 
I'eceiver  while  the  first  pendulum  was  swinging. 

Western  Union  time  signals  from  the  Mare  Island  Naval  Observa- 
tory were  used  throu^  the  season. 

The  mean  probable  error  of  observed  gravity  was  0.0008  dyne. 

The  results  of  the  restandardization  of  the  pendulums  in  January, 
1917,  showed  a  slight  increase  in  the  periods  of  all  the  pendulums 
over  the  values  obtained  in  June,  1916. 

[E.  B.  Latham.] 

In  the  latter  part  of  February  a  determination  was  made  by 
triangulation  of  the  geographic  positions  of  two  radio  stations,  one 
near  Avalon  and  the  other  near  Inglewood,  Cal. 

The  radio  station  at  Los  Angeles,  Cal.,  was  visited  for  the  purpose 
of  identifying  and  describing  it. 

The  city  engineer  of  Los  Angeles  was  consulted  in  regard  to  the 
trianfi^lation  being  done  by  him.  Station  West  Beach  2,  city  of  Los 
Angeles,  was  occupied  by  the  Coast  and  Geodetic  Survey  observer 
when  determining  the  geographic  position  of  a  radio  station. 

An  arrangement  was  made  by  which  the  Coast  and  Geodetic  Sur- 
vey may  obtain  without  charge  copies  of  the  results  and  descriptions 
of  stations  of  the  city  triangulation. 

[E.   W.    ElCKELBEBG.] 

SUMMABT  or  RESULTS. — ^TriangulatioD :  144  square  mUes  of  area  covered,  2S 
stations  recovered  and  re-marked,  20  signal  poles  erected,  2S  stations  in  main 
scheme  occupied  for  horizontal  measures,  5  stations  occupied  for  vertical  meaa- 
iires,  66  geographic  positions  determined,  5  elevations  determined  trlgonometrl- 
caUy.    Leveling:  1  permanent  bench  mark  established,  2i  miles  run. 

In  November  a  party  was  organized  to  furnish  the  necessary  con- 
trol for  the  hydrograpny  and  topography  of  San  Francisco  Bay  for 
the  party  engaged  in  wire-drag  work;  to  locate  any  objects  of  value 
as  aids  to  navigation ;  to  recover  the  old  triangulation  stations  in  the 
vicinity  of  San  Francisco  Bay ;  wherever  necessary  to  re-mark  tiiese 
stations;  to  determine  the  elevation  of  the  ground  at  four  radio  sta- 
tions; to  determine  the  geographic  position  of  two  of  these  stations; 
and  to  make  a  report  on  lost  intersection  triangulation  stations  lo- 
cated in  previous  years. 
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A  launch  was  hired  for  the  transportation  of  the  party,  and  after 
the  necessary  preliminary  arrangements  had  been  made,  signals  were 
erected  in  the  locality  in  which  the  first  work  with  the  wire  drag  was 
to  be  done,  and  the  stations  visited  were  re-marked.  In  this  work 
the  usual  methods  for  tertiary  triangulation  were  adhered  to. 

The  area  over  which  the  party  operated  is  144  square  miles,  and 
the  linear  length  of  the  region  is  32  miles.  An  eflfort  was  made  to 
meet  the  requirements  of  3ie  wire-drag  work  at  the  Golden  Gate. 
However,  on  account  of  difficulties  with  the  ground  wire,  drag  work 
had  to  be  given  up,  and  instead  sounding  lines  one-half  mile  apart 
were  run  over  the  entire  area  from  Brothers  Lighthouse  to  Point 
Avisadero.  The  trian^lation  could  not  keep  ahead  of  this  work, 
which  was  completed  m  a  short  time,  but  the  signals  used  by  the 
sounding  party  were  afterwards  located  and  positions  thus  furnished 
for  the  finished  hydrograpjhic  sheets. 

Prominent  objects  and  aids  to  navigation  were  located  as  reported 
in  a  special  report  to  the  Superintendent. 

The  recovery  and  re-marking  of  the  old  triangulation  stations  was 
attended  with  some  difficulty.  In  many  cases  the  surface  mark  had 
been  destroyed  or  grown  over  with  sod.  In  some  cases  there  were 
no  surface  marks  in  the  original  marking  of  the  station.  Some 
underground  marks  of  old  stations  were  found  after  new  stations 
had  b»Bn  located  near  them. 

Out  of  a  total  of  63  triangulation  stations  searched  for  only  24 
were  recovered. 

The  points  in  the  northern  end  of  San  Francisco  Bay  were  more 
readily  recovered  than  those  in  the  southern  end  of  the  bay,  owing 
to  better  marking  of  the  station. 

Stations  recovered  were  carefully  marked  and  reference  marks 
were  placed. 

The  elevations  at  the  foot  of  the  wireless  towers  were  obtained 
directly  by  leveling. 

At  the  request  of  the  inspector  in  charge  of  the  San  Francisco 
suboffice,  the  accuracy  of  the  resetting  of  the  Presidio  tide  staff  was 
investigated  and  found  to  be  very  slightly  in  error.  Only  two  bench 
marks  were  in  existence  of  the  original  nve,  and  a  new  bench  mark 
was  therefore  set  and  its  elevation  determined  by  leveling. 

Field  work  was  closed  March  18. 

UTAH,  OREGON,  NEVADA,  AND  CAUFORNIA. 

[C.  V.  Hodgson.] 

SuMMAST  OF  RESULTS. — Primary  triangulation:  7,720  square  miles  of  area 
covered,  13  observing  stands  built  and  stations  marked,  20  stations  in  main 
scheme  occupied  for  horizontal  measures,  8  stations  in  supplemental  schemes 
occnpied  for  horisontal  measures,  30  stations  occupied  for  vertical  measures,  42 
geographic  positions  determined,  37  elevations  determined  trigonometrically, 
length  of  scheme  300  miles.  Latitude,  longitude,  and  azimuth  work :  4  azimuth 
stations  occupied. 

Observations  of  angles  in  the  primary  triangulation  along  the 
Utah-Oregon  arc  were  resumed  at  Stanneld,  Oreg.,  May  10,  1916, 
and  were  in  progress  at  the  beginning  of  the  fiscal  year.  The  work 
done  to  July  1, 1916,  is  detailed  in  the  last  annual  report. 

By  the  end  of  «J^ine,  1916, 10  stations  had  been  occupied.  The  last 
five  of  these  stations  were  in  the  Cascade  Mountains  where  the 
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snow  from  the  previous  winter,  said  to  have  been  the  heaviest  in  30 
3'ears,  still  lay  several  feet  deep  on  the  upper  slopes.  This  condition 
not  only  delayed  progress  in  moving  but  was  also  the  cause  of  the 
peaks  being  cloud-capped  to  a  degree  not  usually  found  at  that  season 
of  the  year. 

The  occupation  of  the  station  Larch  completed  the  connection  be- 
tween the  Stanfield  base  and  the  California-Oregon  arc  of  primary 
triangulation.  The  light  keepers  were  then  sent  to  stations  east  of 
Stanfield,  Oreg.,  in  preparation  for  the  work  on  thit  portion  of  the 
arc  between  the  base  at  that  place  and  the  work  done  during  the 

f)revious  season  in  southwestern  Idaho.  The  observing  party  stopped 
ong  enough  on  the  way  to  Stanfield  to  make  the  reconnoissance  and 
observations  for  a  connection  with  the  triangulation  of  the  United 
States  Engineers  along  the  Columbia  Siver  at  Celilo,  Oreg.  Stan- 
field was  reached  by  tine  chief  of  party  August  6,  and  observations 
were  begun  on  the  arc  to  the  eastward. 

There  were  14  stations  on  this  portion  of  the  arc.  Of  these  5  were 
reached  by  long  packs,  and  2  were  located  by  the  observing  party 
after  it  was  found  that  the  line  Fanny-Iron  was  obstructed.  The 
observations  on  the  Utah-Oregon  arc  were  completed  on  Septem- 
ber 15. 

On  September  15  the  party  was  assembled  at  Nampa,  Idaho,  to 
prepare  for  triangulation  from  the  thirty-ninth  parallel  in  Utah  to 
the  Texas-California  arc  in  the  vicinity  of  Needles,  Cal. 

On  September  23  the  first  of  the  light  keepers  were  started  for  their 
stations,  and  on  the  25th  the  observing  party  began  traveling  by 
automobile  trucks  toward  its  first  station  225  miles  away.  It  reached 
the  foot  of  the  mountain  on  which  the  station  was  located,  on  the 
27th.  The  foot  of  the  last  steep  slope  below  the  station  was  reached 
on  the  afternoon  of  the  second  day  following  after  a  hard  18-mile 
pack.  Camp  was  made  and  the  observing  outfit  back  packed  the 
remaining  mile  to  the  station. 

It  was  impossible  to  get  observations  on  the  first  night  owing  to 
the  failure  m  the  light  keepers  to  get  their  signal  lamps  in  worfing 
order.  The  following  night  the  weather  became  unfavorable  with 
sleet,  snow,  and  high  winds.  These  conditions  continued  until  the 
night  of  October  2,  when  the  lack  of  wood  and  shelter  on  the  high 
slope  of  the  mountain  compelled  the  party  to  move  down  about  8,000 
feet  into  a  canyon,  where  the  ruins  ot  a  cabin  and  abundant  fuel  pro- 
vided better  means  for  protection  against  the  severe  weather.  On  the 
5th  it  stopped  snowing,  and  a  fresh  supply  of  provisions  was  back 
packed  to  tne  top  of  the  mountain.  Four  hours  were  spent  digging 
out  of  the  snow  the  observing  outfit  and  camp  eauipment,  but  the 
party  was  driven  down  again  by  a  fresh  snowfall.  The  snow  was 
then  80  deei>  that  it  was  dangerous  to  keep  light  keepers  on  their 
exposed  stations,  and  authority  was  obtained  from  the  office  to  sus- 
pend operations.  In  removing  the  observing  outfit  from  Tnshar,  the 
snow  was  found  to  be  so  deep  that  the  outfit  had  to  be  hauled  on  hand 
sleds  for  3  miles  to  where  it  could  be  reached  by  pack  animals. 

The  party  was  disbanded  on  October  14,  except  those  who  were 
needed  on  the  reconnoissance  that  the  chief  of  party  was  directed  to 
make  in  Nevada  and  California.  During  the  season  in  Oregon  and 
Idaho,  the  chief  of  the  Coast  and  Geodetic  Survey  party  cooperated 
with  the  local  officials  of  the  Forest  Service  in  the  determmati<Hi 
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of  the  geographic  positions  of  13  stations  located  within  the  forest 
reserves  that  were  needed  few  observation  towers  and  lookout  stations 
in  the  work  of  that  service. 

CALIFORNIA,  OREGON,  AND  WASHINGTON. 

[C  L.  Gabner.] 

SuMMABT  OF  RESULTS. — Gravity  observations:  20  stations  established.  Trt- 
angulation:  1.5  square  miles  of  area  covered,  10  signal  poles  erected,  15  geo- 
graphic positions  determined. 

During  the  period  between  July  18  and  November  29,  1916,  the 
determinations  of  the  intensity  of  the  force  of  .gravity  were  made  at 
a  number  of  stations  on  the  Pacific  coast. 

The  locality  of  the  work  was  in  the  States  of  Washington,  Oregon, 
and  California,  following  the  Pacific  coast  at  a  distance  never  more 
than  100  miles  from  the  ocean. 

There  were  20  stations  established.    They  were  at  the  following 

f  laces :  In  Washington,  Bellingham,  Everett,  Issaquah,  Port  Angeles, 
*ort  Townsend,  Port  Gamble,  Bremerton,  Tacoma,  and  Modipa; 
in  Oregon,  Portland,  Tillamook,  Newport,  Eugene,  Marshfield,  and 
Glendale;  in  California,  Sacramento,  Willits,  Eureka,  and  Santa 
Eosa. 

At  all  of  these  stations  very  satisfactory  conditions  were  found 
for  the  work.  No  piers  for  the  support  of  the  pendulum  receiver 
had  to  be  constructed,  and  no  changes  in  the  builaings  or  rooms  for 
the  control  of  the  temperature  were  necessary.  A  convenient  tele- 
graph line  was  found  at  each  station,  and  it  was  never  necessary  to 
receive  time  signals  by  telephone. 

During  the  course  of  the  gravity  work,  a  determination  of  the 
position  of  the  towers  of  the  Navy  radio  station  at  Marshfield, 
Oreg.,  was  made.  This  was  done  at  intervals  between  gravity  ob- 
servations without  impeding  the  progress  of  the  party. 

In  January,  1917,  after  the  return  to  Washington,  a  restandardi- 
zation  of  the  pendulums  was  made  with  the  result  that  the  mean 
periods  of  the  pendulum  were  seven  less  (seventh  place  of  period) 
than  the  previous  standardization  in  July,  1916. 

The  noon  signals  sent  out  from  the  Mare  Island  Naval  Observa- 
tory over  the  telegraph  lines  were  used  for  rating  the  chronometers 
used  in  determining  the  times  of  swinging  of  the  pendulums. 

The  usual  intereS;  in  the  work  was  shown  by  the  public,  and  on 
several  occasions  articles  concerning  the  work  appeared  in  the  press. 
These  were  in  accordance  with  the  general  policy  of  the  Survey. 
After  the  first  few  weeks  of  the  season,  a  multigraphed  statement 
briefly  outlining  the  purposes  of  the  work  was  ready  for  distribu- 
tion and  was  given  out  to  newspapers  and  people  interested. 

WASHINOTON,   OREGON,   CALIFORNIA,   NEVADA,  IDAHO,   AND  UTAH. 

[W.  B.  Faufuxd  and  J.  E.  McGrath.] 

SuHMABT  OF  BSSULTS. — ^Latitude  and  longitude:  6  primary  latitude  stations 
established,  8  longitude  differences  (telegraphic)  determined,  signals  exchanged 
on  28  nii^ts. 

During  the  period  between  July  16  and  December  18, 1916,  differ- 
ences of  longitude  were  determined  between  Walla  Walla,  Wash., 
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and  Echo  Or^. ;  Echo  and  La  Grande.  Oreg. ;  La  Grande,  Oreg^ 
and  Mountain  Home,  Idaho;  Mountain  Home  and  Blackfoot,  Idaho; 
Blackfoot,  Idaho,  and  Salt  Lake  City,  Utah;  Salt  Lake  City  and 
Lund,  Utah;  Lund,  Utah,  and  Moapa,  Nev.;  and  Moapa,  Nev.,  and 
Needles.  Cal. 

The  nrst  complete  set  of  observations  was  made  at  Echo,  Oreg., 
and  exchange  of  signals  had  with  Walla  Walla,  Wash.,  on  July  31; 
also  on  August  1  and  2  others  completing  t^e  line  Walla  Walla 
and  Echo. 

On  August  15,  19,  20,  and  21,  observations  were  made  and  ex- 
change of  signals  had  between  Echo  and  La  Grande  stations,  Ore^., 
completing  the  line  Echo  and  La  Grande.  Observations  for  the 
determination  of  the  latitude  of  Echo  staticm  were  made  on  August 
22  on  15  pairs  of  stars. 

Observations  were  made  and  exchange  of  signals  had  between 
Mountain  Home,  Oreg.,  and  La  Grande  station  on  September  1,  5, 
and  6,  completing  the  line  La  Grande  and  Mountain  Home.  The 
latitude  of  La  Grande  was  determined  by  observations  on  August  29. 
30  and  31.  On  September  II  observations  were  made  on  19  pairs  ot 
stars  for  the  determination  of  the  latitude  of  Mountain  Home 
station. 

On  September  20,  21,  and  24,  observations  were  made  and  ex- 
change of  signals  had  between  Mountain  Home  and  Blackfoot, 
Idaho,  completing  the  line  Mountain  Home  and  Blackfoot.  The 
latitude  of  Blackfoot,  Idaho,  was  determined  by  observations  on 
October  6  ajid  9. 

Observations  were  made  and  exchange  of  signals  had  betwe^i 
Salt  Lake  City  and  Blackfoot,  Idaho,  on  October  16,  18,  19,  and  ^, 
completing  the  line  Blackfoot  and  Salt  Lake  City. 

Observations  were  made  and  exchange  of  signals  had  between 
Salt  Lake  City  and  Lund,  Utah,  on  November  2,  3,  and  9,  completing 
the  line  Salt  Lake  City  and  Lund.  The  latitude  of  Lund  was  de- 
termined by  observations  made  on  November  21. 

On  November  27,  28,  and  29,  observations  were  made  and  exchange 
of  sisals  had  between  Moapa,  Nev.,  and  Lund,  Utah,  completing 
the  Ime  Limd  and  Moapa. 

On  December  6  observations  were  made  on  24  pairs  of  stars  for 
the  determination  of  the  latitude  of  Moapa  station. 

On  December  12, 13,  and  14,  observations  were  made  and  exchange 
of  signals  had  between  Moapa  and  Needles,  Cal.,  completing  the  line 
Moapa  and  Needles,  Cal.,  and  also  completing  the  program  laid  oat 
for  tne  season's  work. 

Bamberg  transits  Nos.  20  and  21  were  used  in  making  all  of  the 
observations  in  connection  with  chronographs  of  the  type  generally 
used  in  the  Survey. 

The  Western  Union  Telegraph  Co.  cooperated  in  the  work,  making 
all  of  the  connections  promptly  as  required  and  furnishing  oper- 
ators at  ni^ht  when  needed. 

Observations  for  latitude  were  made  at  Echo  and  La  Grande, 
Oreg.,  Mountain  Home  and  Blackfoot,  Idaho,  Moapa,  Nev.,  and 
Lund,  Utah. 

At  Walla  Walla,  Wash.,  and  Needles,  Cal.,  new  astronomical  sta- 
tions were  established  which  were  refeired  to  the  old  stations. 
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WASHINGTON. 
[J.  F.  Pratt.] 

On  April  28  the  positions  of  two  radio  towers  at  the  United  States 
Naval  Torpedo  Station  at  Keyport,  Wash.,  were  determined  by 
triangulation. 

These  two  steel  open  lattice  towers,  on  permanent  foundations,  are 
very  high,  the  northerly  one  being  on  lower  ground  than  the  south- 
erly one,  their  tops  being  approximately  the  same  height  above  the 
sea  level. 

This  determination  was  made  from  stations  of  a  triangulation 
made  by  the  wire-drag  party  under  charge  of  J.  A.  Daniels  executed 
late  in  1915  and  early  in  1917. 

tJ.  F.  Pbatt.] 

SuMMABY  OF  KE8ULTS. — ^TrlangulatioD :  1  signal  built  4  stations  occupied  for 
horizontal  measures,  15  geographic  positions  determined. 

In  February,  1917,  a  determination  was  made  by  triangulation  of 
the  geographic  positions  of  a  number  of  wireless  telegraph  stations 
in  Seatde,  Wash. 

For  this  work  the  stations  used  had  been  determined  by  previous 
triangulation. 

Maqnehg  Work. 

haine,  nbw  hampshibe,  new  york,  and  vermont. 

[Fkankun  L.  Adams.] 

Stations  occupied. — ^Maine :  Dover,  Fort  Kent,  Houlton,*  Millinocket,  Skow- 
hegan,  South  Paris,  and  Van  Buren.  New  Hampshire:  Chesterfield,  Hanover,* 
Lancaster,  and  Orford.  New  York:  Dannemora,  De  Ruyter,  Faust,  Inman, 
Ithaca,  Ovid,  Fort  Kent,  and  Wampsvllle.  Vermont:  Chelsea,  Newport,  and 
Richford. 

Observations  of  the  three  magnetic  elements  were  made  at  the 
stations  above  named  between  July  1  and  August  28. 

Of  these  stations,  two  marked  by  asterisks  (*)  were  exactly  re- 
occupied.  Stations  were  occupied  at  Dannemora  and  Ithaca  within 
a  short  distance  of  the  sites  of  the  old  stations  the  marks  of  which 
had  been  destroyed. 

The  conditions  at  Dannemora  were  much  disturbed,  the  station 
being  within  a  short  distance  of  the  abandoned  workings  of  an  iron 
mine. 

A  new  station  was  established  at  Ithaca  about  half  a  mile  distant 
from  the  site  of  the  old  one. 

At  Chesterfield  a  new  station  was  established  and  a  meridian  line 
laid  out  on  the  village  green  5  miles  distant  from  the  old  station. 

The  regions  about  Richford,  Inman,  and  Faust  were  found  to  be 
strongly  disturbed  locally  and  were  partially  explored.  Seven  aux- 
iliary stations  were  made  about  Kichford.  Two  stations  less  than  5 
miles  apart  were  found  to  differ  more  than  9°  26'  in  declination. 
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KABTLAMD. 

cheltenham  magnetic  obsebyatobt. 

[Qbobge  Habtnell.] 

The  regular  work  of  the  Cheltenham  Magnetic  Observatory  was 
continued  during  the  year,  including  the  operation  of  two  magneto- 
graphs  and  a  seismograph,  observations  with  the  standard  observa- 
tory instruments  and  also  comparison  of  the  field  instruments  with 
observatory  standards,  the  computation  of  all  base  lines,  as  well  as  of 
the  absolute  observations,  the  hourly  scalings  of  the  magnetograms 
and  reports  of  earthquakes,  and  all  other  necessary  work  connected 
with  the  foreffoing. 

All  of  the  Stwservatory  instruments  have  been  in  satisfactory  oper- 
ation during  the  year.  Some  repairs  made  to  the  instruments  re- 
sulted in  an  improvement  in  the  record.  Considerable  attention  has 
been  ^ven  to  the  subject  of  earth  indudtors  both  theoretically  and 
experimentally. 

Kecessary  repairs  to  the  observatory  buildings  were  made. 

During  uie  year  28  earthquakes  were  recorded. 

FIX»UDA,   QEOKGIA,   AND   SOUTH    CAROLINA* 
[J.  R.  Benton.] 

Stations  occupied. — Florida:  Cross  City,  Gainesyllle,*  and  Newberry* 
Qeorg^ia:  Savannah*  and  Waycroas.*  South  CaroUna:  Barnwell,  Columbia, 
and  Sally. 

Between  June  6  and  June  30, 1917,  complete  magnetic  observations 
were  made  at  the  stations  named. 

Old  stations  were  reoccupied  at  the  places  marked  by  asterisks  (*). 

At  the  other  places  on  the  list  new  stations  were  occupied.  No 
permanent  marks  were  left  at  these  stations  except  at  Sally. 

At  Barnwell  auxiliary  stations  were  occupied  to  determine  the 
extent  of  the  magnetic  disturbance.  Eight  such  points  were  occu- 
pied at  distances  of  about  5  to  10  miles  from  BamweU  to  the  east, 
south,  west,  and  north. 

ALABAMA,    ABKANSAS,    KANSAS,    MISSISSIPPI,    MISSOURI,    OKLAHOMA, 

AND  TENNESSEE. 

[Wallace  M.  Hill.] 

"  Stations  oocufikd.— Alabama :  Huntsville.*  Arkansas:  BooneyiUe,  Green- 
wood, Tyronsa,  and  Yellville.*  Kansas:  Anthony,  Cimarron,*  Copeland,  John- 
son, New  Ulysses,  Salina,*  and  Santa  Fe.  Mississippi:  Ck>rinth.*  Missouri: 
Alton,  Forsytii,  GainesvUle,  and  Thayer.  Oklahoma :  Jay,  Vineta,  and  StiUwdL 
Tennessee:  Athens,*  Knoxville,*  and  Memphis.* 

Observations  of  the  three  magnetic  elements  were  made  at  the 
above-named  stations  between  March  17  and  June  80, 1917. 
Old  stations  were  reoccupied  at  the  places  marked  by  asterisks  (*). 
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Meridian  lines  were  laid  out  at  Alton,  Jay,  and  Santa  Fe. 
Observations  were  made  at  auxiliary  stations  in  the  vicinity  of 
Yellville,  Forsyth,  Anthony,  and  Cimarron. 

ARKANUAS,  INDIANA,  AND  MISSOURI. 

[Wallace  M.  Hill.] 

Stations  occupied. — Arkansas:  Des  Arc,  Little  Rock,*  and  Plggott.  Indiana: 
Indianapolis.*  Missouri :  Bloemfield,*  BoonvUle,  Buffalo,  California,  Cnrrollton, 
Ck>lumbia,  Fulton,  Hermitage,!  HuntsvlUe,  Jefferson  City.t  Kansas  City.*  Ken- 
nett,t  Linn,  Linn  Creek,  Marshall,!*  Mexico.*  Montgomery  City,  Poplar  Bluff. 
Potosi,  Stockton.  Tuscumbia,  Union,  University  City,  Versailles,  Vienna,  War- 
renton,t  and  Warsaw. 

Observations  of  the  three  magnetic  elements  were  made  at  the 
stations  named  during  the  period  from  July  1  to  Nov.  16,  1916. 
Old  stations  were  reoccupiea  at  places  marked  by  an  asterisk  (*). 
Meridian  lines  were  established  at  stations  marked  by  a  dagger  (f). 
Nine  auxiliary  stations  to  test  local  magnetic  disturbances  were  occu- 
pied near  Bloomfield  and  eight  near  Linn  Creek, 

CALIFORNIA. 
[W.  W.  MSBBYMON.] 

Stations  occupncD. — California:  Cooperstown,  Downfe,  Gait,  Gk)at  Island* 
Jackson,  Mariposa,  Martinez,  Quincy,  San  Andr^^s,  and  Sonora. 

Between  August  1  and  September  16  determinations  of  the  three 
majmetic  elements  were  made  at  the  stations  named. 
Tne  old  station  on  Goat  Island  was  found  and  reoccupied. 

COLORADO,  IDAHO,  NEW  MEXICO,  OREGON,  TEXAS,  UTAH,  AND  WAdHINQTON. 

[H.  E.  McCOMB.] 

Stations  occupncD. — Colorado:  De  Beque,  Durango,*  Fort  Garland,  Grand 
Junction,*  Paonia,  Rifle,  San  Luis,  Terclo,  and  Trinidad.*  Idaho:  Preston. 
New  Mexico:  Aztec,  Endee,  Mills,  Mora,  Mosquero,  Shiprock,  Sprin^r,  Tierra 
AmarUla,  Tucumcari,*  and  Ute  Park.  Oregon :  Brogan,  Enterprise,  Homestead, 
Huntington,  Juntura,  La  Grande,  Ontario,  Pendleton,*  and  Vale.  Texas:  Ama- 
rillo.*  Utah:  Green  River*  and  Ogden.*  Washington:  Connell,  Davenport 
Bp^rata,  Okanogan,  Pasco,  Republic,  Spokane,*  Springdale,  and  Wilbur. 

Between  March  19  and  June  30,  1917,  complete  magnetic  observa- 
tions were  made  at  the  places  named. 

Four  auxiliary  stations  were  established  at  each  of  the  following 
stations:  Mills,  Springers,  Trinidad  and  Wilbur. 

Old  stations  were  reoccupied  at  the  places  marked  by  asterisks  (*). 

A  meridian  line  was  established  at  Ephrata  at  the  request  of  local 
surveyors. 

Local  surveyors  and  engineers  manifested  great  interest  in  the 
work  in  Oregon  and  Washington  and  requested  copies  of  observations 
made  in  their  localities  and  other  available  information  on  the 
subject. 
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IDAHO,    MONTANA,   NORTH   DAKOTA,   SOUTH   DAKOTA,   WASHINGTON,    AND 

WTOMING. 

[H.  E.  McCk)MB.] 

Stations  occupied. — Idaho :  Albion,  American  Falls,  Caldwell,  Goeur  d^Alene, 
Driggs,  Emmet,  Oooding,  McCall,  Moscow,  Nez  Perce,  Orofino,  Pocatello,* 
Pollock,  Rexburg,  Rigby,  Rupert,  St.  Maries,  Silver  City,  Smiths  Ferry,  Twin 
Falls  and  Wallace.  Montana:  Baker,  Browning,*  Columbus,- Ekalaka,  Glen< 
dive,  Llbby,  Livingston.*  Sidney.  Sweetgrass.*  Virginia  City,  Whitehall,  Wibaux. 
Yellowstone,  and  international  boundary  monuments  Nos.  276,  281,  2d5,  815. 
and  350.  North  Dakota:  Amidon,  Beach,  Bowman,  Fort  Yates,  Leith,  Mott, 
Shields.  South  Dakota:  Dupre.  Huron.*  Laplant,  McLaughlin,  and  Mound 
City.    Washington:  Newport.    Wyoming:  Yellowstone  Park. 

Old  stations  were  reoccupied  at  the  places  marked  by  asterisks  (*). 

Observations  of  the  three  magnetic  elements  were  made  at  the 
stations  listed  above  during  the  period  from  July  1  to  November  4, 
1916. 

The  stations  on  the  international  boundary  were  first  occupied. 
These  were  not  permanently  marked.  The  remaining  stations  were 
usually  marked  by  concrete  posts,  excepting  Smiths  FerrVj  Idaho; 
Baker,  Whitehall,  and  Yellowstone,  Mont;  Leith  and  Shields,  N. 
Dak. ;  McLaughlin,  S.  Dak. ;  and  Yellowstone  Park,  Wyo. 

ARIZONA. 

tucson  magnetic  obsebvatobt. 
[Fbankun  p.  Ulbich.] 

At  the  magnetic  observatory  near  Tuc^n,  Ariz.,  the  magneto- 
graph  was  in  continuous  operation  recording  variations  in  declina- 
tion and  horizontal  and  vertical  intensities.  Absolute  observations 
were  made  as  previously  and  time  corrections  were  obtained  as  usual 
at  least  once  a  week  from  the  Mare  Island  time  signals. 

The  Bosch-Omori  seismograph  was  kept  in  continuous  operation 
and  37  earthquakes  were  recorded.  The  periods  of  the  pendulums 
remained  unchanged. 

Daily  meteorological  observations  were  obtained  and  reported  to 
the  local  ofiBce  of  the  Weather  Bureau  until  October  9  when  the 
Weather  Bureau  removed  all  of  its  instruments.  After  that  date  the 
temperature  and  weather  conditions  and  amount  of  rainfall  were 
recorded. 

ILLINOIS. 

[Wm.  W.  Msbbymon.] 

Stations  occupied. — Illinois:  Hoopeston,  Saybrook,  and  Urbana. 

Between  June  21  and  June  30,  1917,  the  three  magnetic  elements 
were  determined  at  the  places  named,  of  which  Hoopeston  and  Say- 
brook  were  new  stations. 
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Alaska. 
[John  A.  Daniels.] 

SuMMABY  OF  BESULTB. — ^Reconnoissance :  Length  of  scheme  16  miles,  49  square 
miles  of  area  covered,  27  lines  of  intervisibility  determined,  14  points  selected 
for  scheme.  Triangulation :  85  square  miles  of  area  covered,  17  signal  poles 
erected,  14  observing  tripods  and  scaffolds  built,  28  stations  in  main  scheme 
occupied  for  horizontal  measures,  84  geographic  positions  determined.  Level- 
ing: 4  permanent  bench  marks  established,  3.1  miles  of  levels  run.  Topography : 
92  miles  of  general  coast  line  run,  4  topographic  sheets  finished.  Hydrography : 
139.4  miles  of  area  dragged,  282.17  miles  run  while  dragging,  1,714  positions 
determined  (double  angles),  62  soundings  made,  1  tide  station  established,  8 
hydrographic  sheets  finishec',  scales  1 :  40,000  and  1 :  20,000. 

During  the  season  of  1916  the  scheme  of  secondary  triangulation 
executed  by  this  parry  in  1915  and  terminating  in  the  line  Stick- 
East,  was  extended  in  a  primary  scheme  to  Dir  Strait,  terminating 
on  the  line  Byn-Kad,  situated  on  Rynda  and  Kadin  Islands,  respec- 
tively. The  triangulation  covers  a  distance  of  23  statute  miles  and 
comprises  22  occupied  stations  and  40  closed  triangles.  The  average 
triangle  closure  obtained  was  0.88  second. 

From  the  line  Duck-Gray  of  the  above  scheme  tertiary  work  was 
carried  into  Zimovia  Strait,  connecting  with  the  work  of  1886  and 
1893  in  the  vicinity  of  Wrangell.  In  the  tertiary  scheme  the  signals 
were  nearly  all  built  by  the  party  on  the  steamer  Patterson  and 
the  oteervmg  done  by  the  wire-drag  party.  The  tertiary  scheme 
connects  with  the  work  of  the  Patterson  in  Zimovia  Strait,  and  the 
primary  scheme  connects  with  the  work  of  wire-drag  party  No.  4 
at  Wedj^e  Point  and  Five  Mile  Island.  The  tertiary  scheme  extends 
for  a  distance  of  18  statute  miles  and  covers  an  area  of  46  square 
miles.  It  includes  15  occupied  stations  and  25  closed  triangles  with 
an  average  closure  of  4.07  seconds. 

The  character  of  Round  Point,  the  point  of  ^arembo  Island  at 
the  bend  in  Stikine  Strait  near  Stikine  Lighthouse,  a  sheer  round 
point  with  no  projections  visible  from  either  side,  made  necessary 
the  insertion  of  an  extra  quadrilateral  with  corresponding  simal 
building  and  obs!§'rving.  South  Craig  Point  presented  similar  diffi- 
culties. In  other  cases  little  difficulty  was  experienced  in  obtaining 
lines  of  fair  length  and  figures  of  sufficient  strength. 

In  connection  with  the  scheme  the  base  on  the  east  shore  of  Zarembo 
Island  was  measured  in  the  months  of  August  and  September,  and 
the  observing  in  connection  with  the  broken  base  was  done  with  the 
direction  instrument.  The  base  work  comprised  seven  stations,  be- 
sides the  occupation  of  stations  Kof  and  Tble  to  tie  the  base  to  the 
main  scheme.  The  topography  of  the  shore  line  outlined  in  the 
plans  for  the  season's  work  was  completed  with  the  exception  of 
that  from  Caamano  Point  on  Cleveland  Peninsula  to  a  point  about 
4i  miles  southward  from  Lemesurier  Point.  The  completed  work 
extends  northward  from  this  point  and  includes  the  irregular  shore 
line  in  the  vicinity  of  Lemesuner  Point. 

On  the  western  shore  of  Clarence  Strait  the  shore  line  of  Prince 
of  Wales  Island  was  completed  from  Tolstoi  Island  to  Coffman 
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Island  including  Katz  Harbor  and  Coffman  Cove.  No  contouring 
was  done  along  this  shore. 

The  southern  half  of  Zarembo  Island  was  surveyed  but  no  contours 
were  run.  Both  the  shore  line  and  contours  of  Woronkofski  Island 
were  completed. 

In  the  hydrography  all  areas  were  dragged  to  an  effective  depth 
of  50  feet  where  such  depths  existed*,  and  all  soundings  of  less  depth 
were  verified  within  the  area  surveyed,  provided  such  soundings  were 
located  within  the  probable  path  of  navigation. 

In  general  the  drag  was  taken  within  about  one-fourth  mile  of 
shore,  except  in  bays  where  the  distance  from  shore  was  sometimes 
greater  and  at  heacuands  where  it  was  less.  At  headlands  or  islands 
that  are  likely  to  be  used  by  navigators  as  turning  points  in  a  vessel's 
course,  particular  care  was  exercised  to  pass  the  draff  as  closely  as 

Eossible  to  shore.    Signals  for  the  control  of  this  work  were  located 
y  triangulation,  except  in  Chichagof  Pass  where  they  were  deter- 
mined by  planetable. 

The  dragging  of  Clarence  Strait  was  completed  by  first  covering 
the  small  areas  left  in  1915  to  the  southward  of  Lemesurier  Point 
and  then  working  systematically  to  the  northward  covering  all 
unswept  areas.  Good  progress  was  made  in  the  open  sections.  The 
work  was  taken  into  Kocky  Bay  where  several  important  dangers 
were  discovered.  Ratz  Harbor  was  dragged  and  sounded  and  found 
tx)  be  clear  as  charted.  Five  important  dangers  were  found  in 
Clarence  Strait. 

The  open  area  of  Ernest  Sound  was  dragged  from  Lemesurier 
Point  to  Point  Peters,  and  six  important  dangers  were  found.  Upon 
the  southern  shore  the  dra^  was  carried  into  Union  Bav  and  into 
Vixen  Inlet  as  far  as  Sunshine  Island.  Upon  this  side  of  the  sound 
the  shore  was  closely  followed  throughout^  while  upon  the  northern 
side  the  numerous  outlying  rocks  and  islands  prevented  a  near 
approach  to  the  shore  line  without  considerable  inshore  work.  As  no 
inshore  hydrography  was  available  for  control  this  inshore  dragging 
was  not  d  ne. 

The  dragged  area  of  Stikine  Strait  extends  from  a  junction  with 
that  at  Steamer  Point  in  Clarence  Strait  to  a  line  from  Wedge  Point 
to  South  Craiff  Point,  connecting  here  with  the  work  of  wire-drag 
party  Na  4.  Although  generally  clear,  this  proved  to  be  a  difficult 
area  to  cover  on  account  of  particularly  strong  and  erratic  tidal 
currents.  Whirls,  eddies,  cross  currents,  and  undertows  made  it 
almost  impossible  to  use  a  long  draff  without  parting  it.  and  it  was 
practically  impossible  to  determine  irom  the  predicted  tides  in  which 
direction  the  flow  would  be  at  a  particular  time  in  any  locality. 
Stikine  Strait  was  found  clear  except  close  to  shore  where  two  pin- 
nacles dangerous  to  small  boats  were  found.  The  shore  line  was  very 
closely  approached  in  this  locality. 

All  of  the  apparently  clear  area  in  the  southern  part  of  Kashevarof 
Passage  as  far  north  as  West  Island  was  dragged,  also  the  two  prin- 
cipal approaches  to  Lake  Bay  cannery.  Numerous  shoals^  several 
of  which  are  dangerous,  were  found,  and  these  in  conjunction  with 
the  strong  tides  made  this  a  troublesome  area  to  drag.    The  work 
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in  the  approach  to  the  cannery,  where  four  dangers  were  found,  was 
done  when  the  weather  did  not  permit  work  to  be  done  outside.  Short 
drag  work  only  was  done  in  this  locality.  The  northern  part  of 
Kashevarof  Passage  as  far  south  as  Fire  Island  was  dragged,  leaving 
only  the  narrows  between  Fire  Island  and  West  Island  undragged. 
This  northern  area  was  done  in  conjunction  with  Snow  Passage  and 
the  part  of  Clarence  Strait  between  Snow  Passage  and  Point  Col- 
poys.  The  locality  abounds  in  islands  and  shoals,  which  with  the 
tidal  current  of  from  3  to.  6  knots  made  the  drag  work  extreinely 
difficult.  Much  time  and  material  were  expended  with  but  little 
apparent  result.  However,  the  conditions  that  interfere  with  drag 
work  make  this  a  very  dangerous  locality  for  navigation,  and  renders 
it  all  the  more  necessary  that  the  shoals  should  be  correctly  charted. 
Six  dangers  were  located  in  Kashevarof  Passage.  The  area  was  well 
covered  and  all  shoals  fully  developed. 

The  area  in  Chichagof  Pass  was  covered  and  no  dangers  were 
found.  Zimovia  Strait  was  dragged  from  a  point  1  mile  southward 
from  Young  Rock  to  Olive  Cove.  Anita  Bay  was  not  dragged  and 
only  the  open  water  northward  from  Olive  Cove  was  covered. 

NEW  WIRE-DRAG  EQUIPMENT. 

Ground  wire  of  galvanized  seven-strand  extra  strength  cable  three- 
sixteenths  of  an  inch  in  diameter,  made  into  100-foot  sections  and 
joined  by  means  of  one-fourth  inch  drop-forged  swivels  and  special 
light  sockets,  was  used  for  the  first  time  and  proved  a  success.  It  is 
much  more  satisfactory  than  the  No.  7  telephone  wire  formerly  used, 
although  it  was  frequently  parted  when  grounded  in  the  strong  tides 
of  Snow  and  Kashevarof  I^assages. 

The  newly  designed  small  buoy,  which  is  nun  shaped  and  larger 
and  heavier  than  those  formerly  used,  was  satisfactory,  as  it  caused 
the  entire  elimination  of  loss  due  to  the  collapse  on  account  of  water 
pressure  when  towed  under.  This  has  been  a  serious  hindrance  in 
former  seasons  in  Alaska,  and  its  disappearance  is  very  gratifying. 
The  new  buoy  is  heavier  and  harder  to  handle  than  the  others,  but 
upon  the  whole  is  more  suitable. 

During  this  season  metal  floats  instead  of  wooden  ones  were  regu- 
larly used  for  the  first  time  in  wire-drag  work.  They  are  constructed 
of  No.  18  galvanized  sheet  metal,  riveted  and  soldered  so  as  to  be 
water-tight.  The  float  is  cylindrical  in  shape,  with  a  cone  at  one 
end,  at  the  apex  of  which  a  ring  bolt  is  inserted  and  heavily  soldered 
for  attaching  to  the  ground  wire  by  means  of  a  short  line  and  snap- 
hook.  In  order  to  provide  sufficient  buoyancy  to  support  a  100- foot 
section  of  the  ground  wire,  this  make  of  float  must  be  of  a  size  to 
occupy  about  the  same  space  as  the  old  style  wooden  float.  The  great 
advantage  over  the  wooden  float  is  the  constant  buoyancy,  as  one  of 
the  most  troublesome  uncertainties  connected  with  wire-drag  work  in 
the  past  has  been  the  varying  buoyancy  of  the  wooden  floats  due  to 
waterlogging.  At  a  cost  of  about  $1.80  each,  these  floats  are  a  great 
improvement. 
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[L.  O.  Colbert.) 

SuMMABT  OF  BE8ULTS. — TriaD^latloD :  372  square  miles  of  area  covered,  105 
signal  poles  erected,  22  stations  in  main  scheme  occupied  for  horizontal  meas- 
ures, 90  stations  in  supplemental  schemes  occupied  for  horizontal  measures,  10 
stations  occupied  for  vertical  measures,  121  geographic  positions  determined,  10 
elevations  determined  trigonometrically.  Leveling:  9  permanent  bench  martcs 
established.  Topography :  381  square  miles  of  area  surveyed,  242  miles  of  gen- 
eral coast  line  surveyed,  23  miles  of  shore  line  of  creeks  surveyed,  7  topographic 
sheets  finished,  scale,  1:20,000.  Hydrography:  277  square  miles  of  area 
dragged,  *593  miles  run  while  dragging,  51  miliss  run  while  sounding,  21,255 
angles  observed,  157  retained  soundings,  3  tide  stations  established,  6  current 
stations  occupied,  10  hydrographic  sheets  finished,  scales,  one  1:10,000,  nine 
1 :  20.000. 

Wire-drag  party  No.  4  began  field  work  in  southeastern  Alaska 
April  19  and  closed  October  14,  1916. 

The  work  done  before  July  1  is  detailed  in  the  annual  report  for 
the  last  fiscal  year. 

The  completed  survey  consists  principally  of  a  wire-drag  examina- 
tion of  the  areas  hereafter  described.  To  control  this  survey  a 
scheme  of  triangulation  was  carried  forward.  At  the  same  time  a 
topographic  revision  of  the  shore  line  was  conducted.  The  wire-drag 
survey  was  supplemented  by  soimdings  in  certain  sections  and  by 
tidal  and  current  observations. 

The  work  of  the  season  was  in  two  localities,  the  first  at  the  en- 
trance to  Sumner  Strait  in  the  vicinity  of  Cape  Decision  and  the  sec- 
ond at  the  eastern  end  of  Sumner  Strait  and  the  channels  adjoining 
and  extending  to  the  eastward  from  it. 

At  the  entrance  to  Sumner  Strait  a  complete  wire-drag  survey  was 
made  within  the  following  limits:  Begmning  in  the  vicinity  of 
Calder  Rocks  an  area  of  about  5  miles  was  covered  in  mid-channel 
between  the  inshore  limits  of  the  previous  season's  work.  To  the 
westward  of  Bluff  Island  one  day's  work  covered  a  detached  area  of 
about  3  s(juare  miles.  On  the  northwestern  side  of  the  strait  from 
Cape  Decision  to  the  southern  limits  of  the  work  of  the  previous 
season  an  inshore  strip  averaging  about  1^  miles  wide  was  dragged. 
The  inshore  edge  of  this  area  is  bounded  by  charted  reefs  and  small 
islands  between  which  no  attempt  was  made  to  carry  the  drag.  This 
latter  strip  covers  an  important  area  to  the  eastward  of  numerous 
reefs  and  small  islands,  which  lie  along  the  shore  of  Kuiu  Island. 
It  embraces  the  usual  ship  track  for  steamers  bound  around  Cape  De- 
cision, which  course  is  taken  by  many  of  the  larger  steamers  to  avoid 
Wrangell  Strait.  It  was  considered  the  most  unportant  portion  of 
the  area  to  be  surveyed,  and  most  of  the  time  allotted  was  spent  in 
this  section  instead  of  in  the  deeper  waters  offshore. 

The  drag  was  set  at  an  effective  depth  of  48  feet  where  the  diart 
did  not  show  less  water.  In  the  vicinity  of  shoals  the  drag  was  set 
at  about  2  feet  less  than  the  depth  over  the  shoals. 

In  this  section  six  shoals  were  f  oimd. 

An  automatic  tide  gauge  was  established  at  Pol^  Anchorage  before 
commencing  drag  work.  The  records  of  the  automatic  gauge  at 
Wrangell  were  used  for  comparison. 

No  special  current  observations  were  made  during  the  progress  of 
this  work,  but  during  the  drag  work  certain  facts  in  regard  to  the 
currents  were  noted. 

Information  in  regard  to  harbors  on  this  portion  of  the  coast  was 
collected  for  use  in  the  coast  pilot 
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A  topographic  survey  was  made  of  the  shore  line  of  Kuiu  Island 
from  the  vicinity  of  Amelius  Islands  to  Point  St.  Albans,  including 
also  the  Diomede  Islands  and  the  stretch  from  Port  McArthur  to 
Cape  Decision.  This  survey  was  made  to  give  an  accurate  location 
of  the  numerous  off-lying  islets  and  reefs  along  this  important  coast. 
On  account  of  poor  weather  conditions  during  the  work  and  later  on 
account  of  lack  of  time,  less  attention  was  paid  to  the  contouring  than 
to  the  delineation  of  the  shore  line. 

Three  recovered  stations  of  the  triangulation  of  1886  in  the  vicin- 
ity of  Shakan  Bay  were  connected  by  secondary  triangulation  with 
three  recovered  stations  located  by  E.  F.  Dickins  in  1889.  This 
scheme  covered  the  area  in  which  the  work  of  the  season  was  done 
and  was  the  basis  of  control  for  those  surveys.  The  locations  and 
heights  of  all  prominent  mountain  peaks  in  this  general  vicinity 
were  determined. 

In  the  eastern  part  of  Sumner  Strait  and  adjoining  channels  to  the 
eastward,  wire-drag  work  was  taken  up  from  the  limits  of  the  work 
of  the  previous  season  in  the  vicinity  of  the  Eye  Opener.  A  junc- 
tion was  made  with  the  work  of  wire-drag  party  No.  3  on  a  line 
joining  Point  Colpoys  and  McNamara  Point.  The  area  south  of  this 
line  was  dragged  by  party  No.  3. 

After  dipping  into  the  entrance  to  Duncan  Canal  and  into  Wran- 
gell  Strait  as  far  as  Deception  Point  the  drag  was  carried  through 
the  remaining  waters  of  Sumner  Strait.  In  Stikine  Strait  a  junc- 
tion was  made  with  the  work  of  wire-drag  party  No.  3  on  a  line 
joining  South  Craig  and  High  Points.  In  Zimovia  Strait  the  junc- 
tion was  about  3  miles  south  of  Young  Rock.  The  drag  was  run 
close  to  the  southern  edge  of  the  flats  at  the  mouth  of  the  Stikine 
River. 

All  of  Eastern  Passage  and  Blake  Channel  was  dragged  with  the 
exception  of  the  small  bay  north  of  Point  Madan  and  that  part  of 
Bradfield  Canal  east  of  Anan  Bay.  Instead  of  dragging  these  waters 
the  time  was  spent  in  extendinj^  the  work  to  the  southward  through 
Ernest  Sound  to  form  a  junction  with  the  work  carried  into  this 
body  of  water  from  the  south  by  wire-drag  party  No.  3.  In  Ernest 
Sound  the  main  channel  only  was  dragged. 

The  standard  depth  to  which  all  deep  water  was  dragged  was  48 
feet,  except  close  inshore  or  where  the  chart  showed  a  less  depth. 
All  sunken  rocks  and  shoals  located  were  dragged  over  with  about 
2  feet  less  than  the  least  depth  found. 

In  this  section  of  the  season's  work  there  were  found  17  uncharted 
shoals. 

Lines  of  soundings  were  run  across  the  edge  of  the  flats  off  the 
mouth  of  the  Stikine  River  to  determine  the  present  limits  of  these 
flats.  These  lines  were  run  normal  to  the  general  trend  of  the  edge 
of  the  flats  and  the  system  was  carried  from  the  Wilson  Islands  to 
Gerard  Point.  Lines  of  soundings  were  also  run  in  the  vicinity  of 
Rock  Point  and  Point  Highfield. 

At  the  head  of  Blake  Channel  soundings  were  also  taken  to  define 
the  limits  of  the  extensive  flats  off  Aaron  Creek. 

Tides  were  recorded  with  an  automatic  tide  gauge  at  St.  John 
Harbor  from  April  22  to  May  2  and  from  June  20  to  September  26. 
During  this  period  automatic  gauges  were  in  operation  in  Wrangell 
Harbor  and  Lake  Bay.    A  tide  staff  was  erected  at  Ham  Island  in 
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Blake  Channel,  and  tides  were  observed  simultaneously  with  observa- 
tions on  the  gauge  at  Wrangell. 

Observations  were  made  for  the  direction  and  velocity  of  the  tidal 
current  at  six  stations- 

The  schooner  King  and  Winge  was  used  at  the  principal  stations, 
anchoring  in  deep  water. 

The  coast  pilot  information  for  the  localities  surveyed  was  veri- 
fied, and  adcUtional  details  in  regard  to  these  channels  were  noted 
in  the  descriptive  reports. 

A  10-f athom  bank  was  found  in  the  eastern  end  of  Sumner  Strait 
about  mid-channel  between  Yank  and  Zarembo  Islands  and  two 
shoals,  one  at  each  end  of  the  passage  between  Yank  and  Sc^olof 
Islands.  The  one  in  the  approach  to  the  western  end  is  the  more 
dangerous,  having  about  12  feet  of  water  over  it.  The  other  has 
nbout  27  feet  of  water  over  it. 

With  the  exception  of  these  shoals.  Eastern  Passage  and  Blake 
Channel  were  found  free  of  dangers.  The  use  of  these  passages  by 
vessels  bound  for  Wrangell  should  be  more  general  when  it  is  known 
that  no  hidden  dangers  exist.  Special  mention  should  be  made  of 
the  fact  that  heavy  seas  in  Clarence  Strait  due  to  southeasterly  gales 
may  be  avoided  by  this  route. 

No  dangers  were  found  in  Bradfield  Canal  or  in  Ernest  Sound 
where  dragged  except  one  off  the  north  end  of  Deer  Island. 

Topographic  surveys  of  the  shore  line  of  Sumner  Strait  were 
begun  at  McNamara  Point  on  Zarembo  Island  and  at  Point  Alex- 
ander on  Mitkof  Island  and  were  completed  to  the  eastward  includ- 
ing all  the  islands  lying  in  this  end  of  the  strait.  The  heights  and 
contours  of  the  hills  and  ridges  visible  from  the  strait  were  deter- 
mined. These  surveys  were  carried  through  Eastern  Passage  and 
Blake  Channel  into  Bradfield  Canal  as  far  as  the  junction  of  the 
latter  with  Ernest  Sound. 

A  scheme  of  secondary  trian^lation  was  continued  from  Mitchell 
Point  and  Point  Colpoys,  to  which  line  it  had  been  carried  in  1915, 
to  a  junction  with  the  primary  scheme  by  John  A.  Daniels  in  Stikine 
Strait.  The  control  of  the  topographic  and  wire-drag  sheets  was 
based  on  this  work.  For  the  control  of  surveys  in  Eastern  Passage 
and  Blake  Channel  triangulation  of  a  tertiary  character  was  observed 
starting  from  stations  established  by  O.  H.Tittmann  at  the  mouth  of 
Stikine  River.  In  Bradfield  Canal  the  work  was  joined  to  bases  ob- 
tained from  C.  G.  Quillian,  who  carried  the  triangulation  through 
Ernest  Sound  from  Clarence  Strait. 

[L.  O.  Ck>IJBEBT.l 

SuiriffABY  OF  RESTTLTs. — Triangulatlon !  24  square  miles  of  area  snrveyed*  81 
signal  poles  erected,  6  stations  In  supplemental  schemes  occupied  for  horixootal 
measures,  8  geographic  positions  detennined.  Leveling:  8  permanent  bench 
marks  established.  Topography :  37  square  miles  of  area  surveyed,  72  miles  of 
general  const  line  surveyed,  1  topographic  sheet  finished,  scale  1 :  20,000.  Hy- 
drography: 48  square  miles  of  area  dragged,  127  miles  run  while  dragging.  849 
positions  determined  (double  angles),  72  retained  soundings,  1  tide  statifm 
establishetl,  scale  of  hydrographic  sheets  1 :  20,000. 

The  party  organized  at  Seattle,  Wash.,  in  April,  1917,  for  wire- 
drag  work  in  Alaska,  sailed  for  Ala^a  in  the  chartered  steamer 
Z.  JKoscoe  on  April  26  and  arrived  at  Wrangell  April  30  and  at 
Juneau  May  8. 
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The  party  proceeded  to  the  working  grounds  May  7,  and  on  the 
following  (lay  signal  building  and  topographic  work  were  begun. 
Dragging  operations  were  begun  May  16. 

The  hydrography  completed  by  June  30  consists  of  a  wire-drag 
examination  of  Favorite  Channel  and  part  of  Stephens  Passage  on 
the  west  side  of  Douglas  Island.  The  area  covered  extends  from 
Sentinel  Island  to  Point  Young. 

No  important  shoals  dangerous  to  navigation  were  located.  Sev- 
eral deep  sounding  not  charted  were  obtained  and  three  shoals  with 
less  than  50  feet  of  water  were  found.  A  number  of  uncharted  rocks 
awash  at  low  water  were  determined  close  inshore,  and  the  depth  on 
Spuhn  Rock  was  reduced  by  4  feet. 

An  automatic  tide  gauge  was  set  up  on  the  cannery  dock  at  Auke 
Bay  on  May  15  and  a  continuous  record  obtained  to  the  close  of  the 
fiscal  year. 

A  topographic  survey  of  the  shore  line  adjacent  to  the  waters 
dragged  was  carried  on  during  the  period  covered  bv  this  report. 
The  shore  line  completed  extends  from  the  mouth  of  Eagle  Kiver  to 
Fritz  Cove;  on  the  northwest  comer  of  Douglas  Island  from  the 
edge  of  the  flats  to  a  point  2  miles  below  Outer  Point;  on  the  east 
side  of  Mansfield  Peninsula,  on  Admiralty  Island,  a  stretch  of  beach 
line  about  7  miles  long;  on  the  south  and  east  sides  of  Shelter  Island ; 
and  including  all  the  small  off-lying  islands  in  this  section.  Con- 
tours were  determined  back  of  these  limits  except  on  the  mainland 
north  of  Point  Lena  where  check  measurements  established  the  com- 
pleteness and  accuracy  of  the  contours  on  the  Greological  Survey  map 
of  this  region.  . 

A  short  scheme  of  triangulation  was  laid  out  in  Favorite  Channel 
ahead  of  the  work  of  the  primary  triangulation  party  under  F.  S. 
Borden,  and  horizontal  angles  had  been  observed  at  5  stations  on 
June  30. 

Idi.  Borden's  work  in  recovering  and  locating  certain  controlling 
points  in  Stephens  Passage  was  of  assistance  to  this  party,  but  as 
the  primary  work  was  not  suflBiciently  advanced  to  give  starting 
points  for  me  surveys  by  the  wire-drag  party,  it  was  necessary  to 
recover  additional  stations  on  which  to  start  the  topography,  and  for 
this  purpose  three  old  stations  in  Fritz  Cove  were  used.  Addi- 
tional signals  were  also  built  and  located  for  use  in  the  wire-drag 
work.    Most  of  these  signals  were  cut  in  by  the  triangulation  party. 

[A.  Joachims.] 

Sttmmabt  of  sesijlts. — ^Triangulation:  85  square  miles  of  area  covered,  9 
signal  poles  erected,  7  stations  In  main  scheme  occupied  for  horizontal  meas- 
ures, 4  stations  in  supplemental  schemes  occupied  for  horizontal  measures,  15 
geographic  positions  determined.  Topography:  75  miles  of  general  coast  line 
surveyed,  scale  of  topographic  sheets  1:20,000.  Hydrography  (wire  tirag) : 
201.5  square  mUes  of  area  dragged,  251.7  miles  run  while  dragging,  9  soundings 
retained,  1  tide  station  established.  Hydrography  (sounding) :  8.2  miles  run 
while  sounding,  132  positions  determined  (double  angles),  708  soundings  made. 

In  March  preparations  were  made  at  Seattle  for  organizing  wire- 
drag  party  No.  8  for  work  in  southeastern  Alaska.  The  steamer 
Equator  and  the  launches  Roosevelt  and  Freya  were  chartered  for 
the  use  of  the  party.  The  Eguaior  and  Roosevelt  reported  at  Ketchi- 
kan on  April  16  and  the  Freya  at  Petersburg  on  May  1. 

Headquarters  were  established  at  Petersburg  where  the  launches 
were  equipped  for  dragging,  triangulation  stations  wtre  recovered 
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and  sisals  erected,  and  on  April  27  drag  work  was  begun  in 
Frederick  Sound. 

During  the  period  from  April  27  to  June  30  an  area  was  dragged 
in  Frederick  Sound,  starting  on  a  line  approximately  east  and  west 
across  the  sound  about  3  miles  southeast  of  Frederick  Point  and  end- 
ing at  a  line  approximately  north  and  south  from  Cape  Fanshaw. 
The  drag  was  set  at  an  effective  depth  of  85  feet  at  mean  lower  low 
water,  except  over  known  shoal  places  near  shore  where  this  was  not 
practicable.  A  small  area  in  the  vicinity  and  northwest  of  McDonald 
Island  and  also  a  little  inshore  work  west  of  Farragut  and  Portage 
bays  were  not  completed. 

A  great  portion  of  the  area  was  covered  bv  a  long  drag  using 
300-foot  to  400-foot  sections.  The  drag  was  frequently  tested  and 
proved  to  be  dragging  the  full  depth  set  between  buoys  and  with 
about  1-foot  lift  at  the  buoys. 

The  region  dragged  proved  to  be  clear  in  most  cases.  A  60- foot 
shoal  was  located  off  Cape  of  the  Straits  and  alsc  k  shoal  with  a 
least  depth  of  93  feet  at  mean  lower  low  water  south  of  the  most 
westerly  island  of  the  Sukoi  Group. 

A  determination  was  made  bj^  triangulation  of  the  positions  of 
Mount  Elizabeth  and  Mount  Cecil  in  the  vicinity  of  Patterson  Bay. 

In  the  early  part  of  the  season  it  was  necessary  to  run  a  tertiary 
scheme  of  triangulation  in  advance  of  the  primary  work  to  be  done 
by  E.  W.  Eickelberg.  Three  old  stations  Noon,  Cape,  and  Bridge 
were  recovered  and  used  as  a  base.  The  work  was  extended  west- 
ward from  the  old  station  Noon  to  Portage  Island  and  Bay  Point 
where  it  was  tied  onto  the  primary  scheme.  A  few  figures  were  also 
extended  into  Farragut  Bay  for  planetable  control. 

Hydrography  was  done  in  vicinity  of  buoys  24  and  17  in  Wrangell 
Strait  and  near  the  docks  at  Petersburg.  Signals  were  erected  over 
recovered  triangulation  stations  and  a  lew  additional  points  located. 
The  area  was  carefully  developed  by  closely  run  lines  and  cross  lin^ 
and  soundings  were  made  near  the  cannery  and  company  docks. 

A  topographic  party  was  kept  steadily  at  work  in  the  vicinity  of 
drag  operations.  The  shore  line  of  three  sheets  was  nearly  com- 
pleted.   A  number  of  mountain  peaks  were  cut  in  by  triangulation. 

An  automatic  tide  gauge  was  established  at  the  old  sawmill  dock 
at  Petersburg  on  Aprn  22,  and  a  continuous  record  of  tides  (Stained 
from  that  date. 

Tide  staffs  at  stations  Mitkof  and  Petersburg  in  Wrangell  Strait 
were  visited,  lines  of  levels  run  to  see  that  the  zero  marks  of  Uiese 
stuffs  were  properly  set.  and  the  staffs  were  repaired. 

Notes  were  collected  tor  use  in  the  coast  pilot  volumes. 

[G.  G.  QxTiLLiAN,  Oommanding  Steamer  Patterson,'^ 

SuMMABT  OF  BESULT8. — ^Triangulation :  56  stations  In  main  sdieme  occopied 
for  hori2Sontal  measures,  63  geographic  positions  determined.  Topography:  130 
square  miles  of  area  surveyed,  248  miles  of  general  coast  line  surv^red,  8 
topographic  sheets  finished,  scale  1 :  20,000.  Hydrography :  90  square  miles  of 
area  covered,  835  miles  run  while  sounding,  5,779  positions  determined  (double 
angles),  80,726  soundings  made,  2  tide  stations  estabUshed,  8  hydrographic 
sheets  finished. 

At  the  beginning  of  the  fiscal  year  the  steamer  Patterson  was  engaged 
in  triangulation,  topography,  and  hydrography  in  the  vicimty  of 
the  Kashevarof  Islands,  southeastern  Alaska. 
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A  planetable  party  and  a  sounding  party  were  operated  from  the 
ship  anchored  in  Lake  Bay,  while  two  planetable  parties  and  a 
hyarographic  party  were  camped  at  Exchange  Cove. 

Afterwards  the  topographic  and  hydrographic  parties  working 
from  Lake  Biay  were  placed  in  camp  there,  while  the  personal  super- 
vision of  the  chief  of  party  was  given  to  the  parties  in  Exchange 
Cove,  and  the  seconda;:y  triangulation  through  Snow  Passage  was 
taken  up. 

After  the  completion  of  the  secondary  triangulation  in  Snow  Pas- 
sage and  most  of  the  topography  and  hydrography  in  Kashevarof 
Passage,  work  was  begun  on  the  west  side  of  Etohn  Island. 

A  house-scow  was  chartered  and  fitted  up  to  accommodate  3  oflBi- 
cers  and  10  men.  This  scow  was  tended  by  the  launch  Delta  and 
various  small  power  boats,  and  from  it  were  operated  one  sounding 
party  and  one  to  two  topographic  parties.  The  work  along  the  west 
side  of  Etolin  Island  and  Dewey  Anchorage  was  undertaken  by  this 
party. 

The  general  survey  was  continued  along  the  coast  of  Etolin  Island 
southward  from  Point  Harrington  to  McHenry  Anchorage,  except- 
ing Mosman  Inlet  and  the  sounding  in  Burnett  InJet.  McHenry 
Imet  and  Dewey  Anchorage  and  the  passages  through  Onslow  and 
Stone  Islands  were  surveyed. 

The  triangulation  control  was  extended  through  Zimovia  Strait 
and  a  reconnoissance  survey  made  of  the  narrows  in  Zimovia  Strait. 

An  automatic  tide  gauge  was  maintained  at  Lake  Bay  during  the 
entire  season. 

Staff  gauges  were  established  at  Exchange  Cove,  Bushy  Island, 
McHenry  Inlet,  and  Zimovia  Strait. 

During  the  latter  part  of  the  season  two  tide  staffs  were  estab- 
lished in  Wrangell  Strait  for  the  use  of  passing  vessels.  These 
staffs  were  marked  in  the  following  manner  so  that  their  purpose 
was  obvious  to  the  mariner :  "  Tide  Staffs,  U.  S.  Coast  and  Geooetic 
Survey.    Add  staff  readings  to  charted  soundings.'' 

Work  was  completed  in  October.  The  Delta  and  other  boats  were 
stored  at  Metlakatla  and  the  Patterson  returned  to  Seattle  October 
31. 

[C.  G.  QuiLLiAN,  Commanding  Steamer  Patterton^} 

SiTMMABT  OF  RESULTS. — Reconnolssance !  Length  of  scheme  38  miles,  30  square 
miles  of  area  covered,  57  points  selected  for  scheme.  Triangulation :  11  square 
raUes  of  area  covered,  56  signal  poles  erected,  38  stations  in  main  scheme  occu- 
pied for  horizontal  measures,  8  stations  occupied  for  vertical  measures,  34 
geographic  positions  determined.  Magnetic  work :  2  land  stations  occupied  for 
magnetic  declination,  7  sea  stations  occupied  for  magnetic  declination,  dip,  and 
Intensity,  ship  completely  swung  at  7  sea  stations.  Topography:  40  square 
miles  of  area  surveyed,  39.8  miles  of  general  coast  line  surveyed,  scale  of  to- 
pographic sheets  1.20,000.  Hydrographic :  5.9  square  miles  of  area  covered,  52.5 
miles  run  while  sounding,  456  positions  determined  (double  angles),  867  sound- 
ings made,  1  tide  station  established,  scale  of  hydrographic  sheet  1 :  20,000. 

On  April  25,  1917,  the  Patterson  sailed  from  Seattle  to  resume 
work  in  Alaska,  stopping  at  Port  Townsend  to  swing  ship  for  com- 
pass deviation. 

On  arrival  at  Metlakatla,  Alaska,  the  launch  Delta  was  put  in  com- 
mission and  the  other  boats  taken  from  storage. 
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The  Delta  was  towed  from  Metlakatla  to  Juneau  where  the  bunkers 
were  filled  and  the  vessel  proceeded  to  the  working  ground  on  May 
12.    Stag  Baj  was  made  the  headquarters. 

After  making  a  reconnoissance  the  work  was  started  by  building 
triangulation  stations  and  preparing  to  extend  the  triangiilation  from 
Cross  Sound  through  Lisianski  Inlet  and  Strait. 

A  camp  party  was  landed  on  Miners  Island  at  the  junction  of 
Lisianski  Inlet  and  Lisianski  Strait.  The  Delta  and  launch  38^  a 
motor  boat,  and  several  skiffs  were  moored  for  their  use. 

On  May  24  the  Patterson  struck  an  uncharted  rock  in  Lisianski 
Strait  and  injured  the  rudder.  The  vessel  made  Inian  Cove,  Cross 
Sound,  under  her  own  power  without  assistance.  Here  the  rudder 
was  unshipped  and  brought  on  deck  for  temporary  repairs.  May  27 
the  wire-drag  tug  L.  Roscoe  towed  the  Patterson  into  Juneau  and 
moored  her  at  (£e  Ready  Bullion  dock  of  the  Alaska  Treadwell 
Gold  Mining  Co.,  at  Treadwell.  The  rudder  was  sent  to  the  machine 
shop  of  the  Alaska  Treadwell  Gold  Mining  Co.  and  the  split  stock 
reinforced  with  a  metal  jacket,  and  a  new  pintle  and  a  new  gudgeon 
cast. 

A  diver  was  obtained  and  a  survey  made  of  the  bottom.  The  diver 
reported  the  blows  as  all  keel  blows  and  that  excepting  the  rudder 
the  damage  was  to  the  shoe  and  the  false  keel.  He  furflier  reported 
that,  so  far  as  a  diver's  examination  could  determine,  the  hull  and 
keel  were  uninjurwi  and  sound  and  the  vessel  seaworthy. 

The  splintered  wood  of  the  false  keel  was  faired  off,  torn  sheath- 
ing replaced,  missing  sheathing  renewed  with  sheathing  or  lead  to 
protect  the  keel  from  toredoes,  and  a  shoe  nailed  in  place.  The  new 
gudgeon  was  shipped  and  the  rudder  shipped  in  place. 

From  the  return  of  the  vessel  to  the  working  ground  on  June  18 
until  the  end  of  the  fiscal  year  on  June  30  the  weather  was  unfavor- 
able for  work,  there  being  almost  continual  rainy  spells,  and  no  off- 
shore work  was  done. 

During  the  time  the  vessel  was  being  repaired  in  Juneau,  the  camp 
partv  made  good  progress  and  carried  the  triangulation  down  Lisian- 
ski Inlet  and  Strait  to  Stag  Bay  and  extended  the  topography  almost 
as  far.  The  hydrography  of  the  narrow  portions  of  Lisianski  Strait 
was  completed  first  for  use  of  the  ship  and  in  expectation  of  vessels 
being  sent  into  the  cannery  in  construction  in  Stag  Bay. 

At  the  end  of  the  fiscal  year  the  progress  of  the  work  was  as  fol- 
lows :  Triangulation  completed  from  Cross  Sound  to  below  Stag  Bay 
and  signals  built  to  Point  Ure^;  reconnoissance  and  some  of  signals 
built  for  several  figures  into  Lisianski  Inlet  below  Junction  Island ; 
topography  completed  to  Stag  Bay.  No  offshore  soundings  had  been 
made. 

En  route  to  Alaska  the  ship  was  completely  swung  for  magnetic 
observations  for  declination  with  standard  compass  and  for  dip  and 
total  intensity  with  the  Lloyd-Creak  Dip  Circle  at  the  following 
seven  places:  Port  Townsena,  Wash.,  ana  Gulf  of  Georgia,  Queen 
Charlotte  Sound,  Lama  Passage,  Fraser  Reach,  Milbank  Sound,  and 
Chatham  Sound,  British  Columbia. 

Valuable  assistance  was  rendered  by  the  Alaska  Treadwell  Gold 
Mining  Co.  of  Treadwell,  Alaska,  in  reinforcing  rudder ;  the  Chi- 
chagoi  Mining  Co.  of  Chichagof,  Alaska,  in  carrying  mail  and  sap- 
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plies  to  the  camp  party  and  in  bringing  mail  to  the  ship  on  the  work- 
ing ground ;  the  Icy  Straits  Packing  Co.  of  Juneau,  Alaska,  in  carry- 
ing supplies  to  the  camp  party  from  Inian  Cove  shortly  after  the 
injury  to  the  rudder;  the  Lisianski  Packing  Co.  by  brinring  supplies 
to  the  camp  and  to  the  ship,  and  by  Joseph  T.Bauer,  M.S.E.,  retired, 
the  owner  and  manager  of  the  Chichagof  radio  station,  in  keeping  the 
Patterson  in  radio  communication  with  Seattle  and  Washington. 

[F.  H.  Hardy,  Commanding  Steamer  Explorer. \ 

SuHMABT  OF  RESULTS. — TriangulatloD :  455  square  miles  of  area  covered,  19 
stations  in  main  scheme  occupied  for  horizontal  measures,  3  stations  occupied 
for  vertical  measures,  38  geographic  positions  determined.  Leveling:  7  perma- 
nent bench  marks  determined,  2  miles  of  levels  run.  Topography:  45  square 
miles  of  area  surveyed,  109.9  miles  of  general  coast  line  surveyed,  4  topographic 
sheets  finished,  scales  1 :  10,000,  1 :  20,000,  and  1 :  40,000.  Hydrography :  209 
square  miles  of  area  covered.  745.1  miles  run  while  sounding,  7,332  positions  de- 
termined (double  angles),  6,803  soundings  made,  3  tide  stations  established,  5 
hydrographic  sheets  Qnlshed,  scales  1 :  10,000,  1 :  20,000,  and  1 :  40,000. 

At  the  beginning  of  the  fiscal  year  the  party  on  the  steamer  Ex- 
plorer was  engaged  in  general  surveys  on  the  outside  coast  of  Dall 
Island,  southeastern  Alaska.  Progress  to  June  30  is  stated  in  the 
last  annual  report. 

The  area  of  hydrography  was  divided  into  three  parts,  the  first 
extending  from  the  longitude  of  Forrester  Island  west  to  the  1,000- 
f athom  curve,  the  second  from  the  inshore  hydrography  to  the  longi- 
tude of  Forrester  Island,  and  the  third  to  include  all  the  inshore 
hydrography  as  well  as  that  of  the  bays  and  harbors  of  the  outside 
coast  of  Dall  Island. 

It  was  foimd  impracticable  in  the  season  available  to  accomplish 
any  of  the  work  in  the  section  first  mentioned. 

The  second  division  of  the  work  of  the  hydrography  was  accom- 
plished by  the  jjarty  on  the  Explorer. 

The  third  division  of  the  hydrography  was  accomplished  by  parties 
working  from  bases  in  Security  Cove,  Port  Bazan,  and  Waterfall 
Bay. 

The  extension  of  the  triangulation  from  the  work  of  1915  south 
from  triangulatipn  station  Luzon  was  done  by  subparties  on  the 
Cosmos  and  launch  No.  117. 

The  topography  of  Forrester  Island  and  the  shore  line  of  Dall 
Island  from  Cape  Auffustine  to  join  the  work  of  R.  B.  Derickson, 
was  executed  by  detached  parties  on  the  Cosmos  and  working  from 
camps  with  launches  No,  117  and  No.  46. 

Lines  of  soundings  were  run  east  and  west  between  latitude  54°  36' 
and  55°  05',  spaced  according  to  the  prevailing  depths  from  1  to  4 
miles  apart.  The  bottom  is  extremely  irregular  especially  north  of 
the  line  between  Forrester  Island  and  Point  Augustine. 

This  area  being  exposed  to  the  full  sweep  of  the  sea,  kelp  could 
not  be  relied  upon  as  an  indication  of  danger.  The  best  indication 
of  such  dangers  was  a  break  after  a  strong  westerly  blow.  The  in- 
shore hydrography  around  Forrester  Island  and  most  of  that  on  the 
outer  coast  of  Dall  Island  was  done  by  a  party  on  the  launch  Cosmos. 
Some  inshore  work  north  of  Port  Bazan  was  done  by  a  party  on 
launch  No.  117.    The  hydrography  of  Port  Bazan  was  done  with 
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launches  No,  117  and  No,  Ifi;  the  hydrography  of  Waterfall  Bay  by 
a  party  on  launch  No,  117. 

The  reconnoissance  for  triangulation  was  done  by  parties  working 
with  launch  No.  117  from  the  snip. 

Triangulation  stations  Augustine,  Bazan,  and  Comwallis  were  so 
chosen  that  intermediate  points  along  the  Dall  Island  coast  could  be 
located  from  them  without  observations  from  station  Forrester. 

The  topography  of  Forrester  Island  and  the  outside  coast  of  Dall 
Island  from  Cape  Augustine  to  Port  Bazan  was  done  by  a  party  on 
the  Cosmos. 

The  topographic  work  from  the  previous  topography  in  the 
vicinity  of  Cape  Muzon  was  done  from  a  camp  in  Security  Cove. 
This  party  took  advantage  of  clear  days  to  do  triangulation,  and 
during  weather  when  it  was  impossible  to  land  on  the  outside  coast, 
engaged  in  inshore  hydrography. 

The  topography  of  Port  Bazan  was  done  on  a  scale  of  1 :  10,000. 
The  topography  of  Gooseneck  Bay,  Gold  Harbor,  and  Waterfall 
Bay  was  done  by  a  party  in  camp  working  with  launch  No.  Jfi. 

[T.  J.  Maher,  Commanding  Steamer  Emplorer.^ 

SuMMABT  OF  RESULTS. — ^Triangulation :  30  square  miles  of  area  covered,  5 
observing  scaffolds  and  tripods  built.  Leveling:  3  miles  of  levels  run,  3  per- 
manent bench  marks  established.  Topography:  2  miles  of  general  coast  Une 
run  (locating  signals).  Hydrography:  574  square  miles  of  area  covered,  831.6 
miles  run  while  sounding,  3,716  positions  determined  (double  angles),  3385 
soundings  made,  1  hydrographic  sheet  finished,  1  partly  finished,  scales  1 :20,000 
and  1:120,000.  Physical  hydrography:  3  deep-sea  current  stations  occupied, 
26  deep-sea  surface  current  observations  made. 

The  steamer  Explorer  left  Seattle  for  Alaska  on  May  1,  arriving 
in  Port  Chester  May  7.  After  starting  repairs  to  launch  No.  117 
the  steamer  proceeded  to  Ketchikan  for  coal. 

On  May  14  ship  hydrography  was  begun  off  Cape  Muzon.  Signals 
in  the  vicinity  of  the  cape  were  located  for  the  use  of  the  steamer 
Cosmos.  In  the  offshore  hydrojeraphy,  lines  were  run  by  the  ship  out 
to  the  1,000-fathom  curve,  whue  the  party  on  the  Cosmos  ran  lines 
of  soundings  from  Cape  Muzon  to  Port  Bazan,  confining  its  work  to 
an  area  extending  2  miles  offshore.  Various  ^aps  existing  in  previous 
work  were  filled  m,  and  work  in  that  section  is  now  complete. 

The  ship  work  extends  north  from  parallel  64°  38'  and  west  from 
the  shore  of  Dall  Island  for  55  nautical  miles,  and  covers  a  lane  of 
about  6  nautical  miles,  widening  somewhat  at  the  offshore  end.  From 
Cape  Muzon  to  a  distance  of  about  6  miles  the  soundings  were  less 
tlian  100  fathoms.  For  about  55  miles  beyond  that,  depths  ranged 
between  100  and  200  fathoms,  shoaling  somewhat  near  the  outer  ec^- 
The  bottom  slope  then  became  steep,  dropping  off  rapidly  to  1,W0 
fathoms. 

Soundings  in  depths  between  100  and  200  fathoms  were  made  one- 
half  mile  to  1  mile  apart,  the  greater  number  being  spaced  the  sliorter 
distance.  The  lines  are  approximately  1  mile  apart.  A  line  of 
soundings  was  run  north  40°  east  from  the  1,000-fathom  curve  to  the 
entrance  of  Meares  Passage.  This  crosses  an  area  west  of  Forrester 
Island  concerning  the  depths  in  which  there  was  no  previous  in- 
formation. 
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During  former  seasons  widely  spaced  lines  were  run  in  the  area  east 
of  Forrester  Island  and  Lowrie  Rock.  Of  this  area  a  rectanmilar 
section  extending  6  nautical  miles  due  east  of  Forrester  Island  and 
9|  nautical  miles  north  was  developed.  The  ship  anchored  at  night 
in  from  50  to  60  fathoms  of  water  about  5  miles  east  of  Forrester 
Island.    Currents  were  observed  at  such  times. 

Tide  staffs  were  erected  at  Cape  Muzon  and  at  Gooseneck  Bay. 
The  automatic  gaiige  at  Craig  was  in  operation  during  the  season. 

On  June  18  the  ship  was  at  Klawak  coaling.  On  June  20  she 
left  for  the  working  grounds.  Weather  conditions  were  imfavorable 
and  only  three  days'  hydrography  could  be  done  by  the  ship.  The 
Cosmos  was  able  to  get  in  only  two  days'  work  before  the  end  of 
June.  Some  triangulation  was  done  to  locate  signals  for  the  control 
of  the  hydrography  at  the  entrance  to  Meares  Passage. 

[E.  E.  Smith,  Commanding  Steamer  Taku,'\ 

SuMKABT  OF  RESULTS. — Reconnoissance :  Length  of  scheme  21  mUes.  Tri- 
angulation: 157  square  miles  of  area  covered,  12  signal  poles  erected.  Topo- 
graphy; 55  square  miles  of  area  surveyed,  103  miles  of  general  coast  line  sur- 
veyed. 5  topographic  sheets  finished,  scale  1:20,000.  Hydrography:  111.5 
square  miles  of  area  covered,  1,264J2  mUes  run  while  sounding,  6,120  positions 
determined  (double  angles),  40,743  soundings  made,  2  tide  stations  established, 
85  current  stations  established,  6  hydrographic  sheets  finished,  scales  1 :  10,000, 
1 :  20,000,  and  1 :  80,000. 

The  survey  of  Orca  Inlet  and  the  Copper  River  delta  begun  in 
AmU,  1916,  was  in  progress  at  the  beginning  of  the  fiscal  year. 

The  topography  of  Orca  Inlet  on  a  scale  of  1:20,000  was  done 
when  the  weather  was  unfavorable  for  work  elsewhere.  On  the  east 
side  the  short  line  was  run  from  Point  Whitshed  to  Cordova,  on  the 
other  side  from  abreast  of  Cordova  nearly  to  Canoe  Pass.  Contour- 
ing was  done  chiefly  from  photographs  made  with  the  photo-topo- 
graphic camera. 

The  hydrography  of  Orca  Inlet  was  closely  sounded  out  with  the 
hand  lead  by  the  TcJcu  and  small  boats.  In  the  endeavor  to  find  a 
channel  through  from  Cordova  to  the  sea  all  sloughs  were  developed 
throughout. 

A  planetable  survey  was  made  of  Boswell  Bay  on  a  scale  of 
1 :  20,000.    The  outer  sandy  shore  shows  some  changes. 

The  hydrography  of  Boswell  Bay  was  done  on  a  scale  of  1 :  10,000. 
This  bay  is  small  and  offers  swinging  room  for  about  three  small 
vessels.  The  large  rocks  at  the  entrance  to  the  bay  make  excellent 
landmarks. 

In  the  region  between  Point  Bentinck  and  Egg  Islands,  the  islands 
which  show  above  hi^h  water  were  located  by  sextant  positions,  the 
topographer  noting  his  angles  at  turns  in  the  shore  line  or  other  suit- 
able places,  making  sketches  and  plotting  on  the  smooth  sheet. 

In  this  vicinity  the  deeper  sloughs  were  sounded  from  the  Taha. 
Over  the  flats  and  smaller  sloughs  tne  whaleboat  party  worked.  Out- 
side the  bars  the  soundings  were  made  by  the  Taku  running  as  close 
in  to  the  breakers  as  practicable.  Work  outside  was  carried  to  about 
15  miles  east  of  Point  Bentinck  with  a  gap  between  but  was  not 
completed  to  the  10-fathom  curve  when  the  season  closed  as  the  sea 
would  seldom  permit  the  Tahu  to  work  here.  The  inner  part  was 
sounded  on  a  scale  of  1 :  20,000,  but  the  outer  part  required  the  use 
of  distant  peaks  for  signals  and  was  done  on  1 :  80,000  scale. 
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The  topography  between  Egg  Islands  and  Pete  Dahl  Slough  was 
located  by  sextant  in  the  same  manner  as  that  of  E^g  Islands. 

The  hydrography  of  Alaganik  Channel  was  done  by  the  Talm  and 
the  whaleboat.  The  flats  and  small  sloughs  in  the  vicinity  were  cov- 
ered by  the  whaleboat.  A  line  of  sounding  was  carried  through 
Steamboat  Slough  and  the  Race  Track  by  the  ToAjw,  and  further 
development  was  made  by  the  small-boat  party. 

In  Kokinhenik  Slouch  a  reconnoissance  line  plotted  on  the  1 :  80,000 
smooth  sheet  was  soimded  to  Kokinhenik  following  the  reported  low- 
est part  of  the  flats.  In  the  vicinity  of  Kokinhenik  Island  enouffh 
work  was  done  with  the  planetable  to  locate  hydrographic  signals. 
Considerable  changes  were  noticed  in  the  shore  line,  more  than  half 
of  Kokinhenik  Island  having  washed  away  since  1898.  The  deeper 
water  in  the  vicinity  was  located  and  foUowed  up  until  it  vanished 
among  the  sand  flats  from  which  it  originated. 

Trianffulation  stations  Camp,  Girl,  and  Beach  were  recovered,  and 
stations  Mock  and  Egg  were  established  on  the  sand  bars  and  station 
Whitshed  1916  on  the  rock  that  sustained  a  former  station  of  the 
same  name,  making  a  five-pointed  figure  for  which  observations  were 
made.  It  was  intended  to  continue  the  scheme  with  quadrilateral 
Mock-Whitshed-Mike-Egg,  but  station  Mock  was  washed  away  be- 
fore Mike  was  occupied,  and  station  Coin  was  established  near  sta- 
tion Mock  and  the  scheme  carried  through. 

Badio  towers  in  the  vicinity  of  Point  Whitshed  were  located  from 
stations  previously  established  on  Orca  Inlet  The  new  naval  radio 
towers  13  miles  from  Cordova  were  also  located  by  triangulation. 

Observations  with  compass  declinometer  were  made  at  triangula- 
tion stations  Beach,  Trade,  and  Egg. 

An  automatic  tide  gauge  was  established  at  the  edge  of  the  channel 
near  the  Point  Whitshed  wireless  station  and  connected  with  bendi 
marks  previously  established. 

Comparative  readings  were  made  at  Alaganik  Slough  entrance, 
Kokinhenik  Idand,  and  Boswell  Bay. 

Current  observations  were  made  whenever  the  vessel  anchored. 

On  October  6  the  Taku  was  beached  in  the  slough  at  Cordova, 
hauled  into  her  winter  berth  and  laid  up  for  the  season. 

Work  was  closed  October  17  and  on  the  19th  the  party  sailed  for 
Seattle. 

The  Coast  and  Geodetic  Survey  chart  agency  at  Cordova  was 
inspected  in  the  spring  and  just  before  leaving  in  the  fall.  The 
agency  at  Jimeau  was  inspected  as  the  party  returned  to  Seattle. 

[A.  J.  Bla.1 

The  field  revision  of  the  Alaska  Coast  Pilot,  Part  I,  begun  in 
May,  1916,  was  continued  in  July,  August,  and  September. 

The  officer  engaged  in  this  work  traversed  the  various  channels  of 
southeastern  Alaska,  traveling  on  chartered  launches,  re^lar  mail 
launches,  and  steamers.  He  took  advantage  of  opportunities  to  lo- 
cate several  uncharted  rocks  and  examine  reported  doubtful  areas, 
in  addition  to  obtaimng  the  usual  coast  pilot  information  supple- 
mental to  that  in  the  last  published  volume. 

Field  work  was  closed  September  22. 
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[Fbank  S.  Bobdbn.] 

StTMKABT  OF  BE8ULTS. — ^Trlangulatlon :  130  square  miles  of  area  covered.  27 
signal  poles  erected,  length  of  scheme  28  statute  miles,  25  stations  in  main 
scheme  occupied  for  horizontal  measures,  1  station  in  supplemental  scheme  occu- 
pied for  horizontal  measures,  25  geographic  positions  determined. 

In  accordance  with  instructions  issued  March  9,  1917,  a  party  was 
organized  at  Seattle  and  left  for  Juneau,  Alaska,  on  April  13,  to 
carry  on  the  work  of  primary  triangulation  in  Stephens  Passage, 
southeastern  Alaska.    Field  work  was  beffun  on  April  25. 

The  object  of  this  triangulation  is  to  lurnish  control  for  the  work 
of  the  wire-drag  party  under  L.  O.  Colbert  operating  in  this  locality 
and  also  to  furnish  a  strong  scheme  of  triangulation  through  south- . 
eastern  Alaska  on  which  afl  triangulation  of  a  lower  grade  may  be 
based. 

The  triangulation  wascarried  northwestward  up  Stephens  Passage, 
through  Favorite  Channel  to  the  line  Little-Sentinel  on  Little  and 
Sentinel  Islands  at  the  entrance  to  Lynn  Canal.  From  the  main 
scheme  stations  of  the  triangulation  all  hydrographic  sisals,  promi- 
nent objects,  and  peaks  were  located.  From  tne  line  Little-Sentinel, 
which  is  as  far  north  as  the  scheme  was  carried  in  the  season,  hydro- 
graphic  signals  were  located  as  far  north  as  Cape  Bridget. 

The  triangulation  was  connected  with  the  line  joining  stations 
Cow-Bib  of  the  old  triangulation,  and  the  field  computations  are 
based  on  the  old  positions  of  those  two  stations. 

The  main  scheme  of  triangulation  executed  up  to  the  end  of  the 
fiscal  year  is  28  statute  miles  in  length  and  includes  25  main  scheme 
stations.  The  average  closure  of  47  triangles  in  the  scheme  is  0.77 
second.  The  longest  line  is  slightly  over  7  miles  in  length  and  the 
shortest  line  is  slightly  less  than  1  mile  in  length. 

[B.  W.  ElCKELBEBO.] 

SuMHABT  OF  RESULTS. — Reconnolssance  for  primary  triangulation :  Length  of 
scheme  52  miles,  425  square  miles  of  area  covered,  35  lines  of  IntervislblUty 
determined,  16  points  selected  for  scheme.  Primary  triangulation:  425  square 
miles  of  area  covered,  15  signal  poles  erected,  1  observing  tripod  and  scafTold 
built  (height  52  feet),  14  stations  In  main  scheme  occupied  for  horizontal  meas- 
ures, 9  stations  occupied  for  vertical  measures,  30  geographic  positions  deter- 
mined, 10  elevations  determined  trlgonometrically. 

The  work  of  primary  triangulation  of  Frederick  Sound,  southeast- 
em  Alaska,  was  begun  April  23,  1917.  This  work  was  carried  on  in 
the  most  advantageous  location  for  furnishing  geographic  positions 
for  the  wire-drag  party. 

On  account  of  the  numerous  icebergs  in  the  lower  end  of  Frederick 
Sound  the  drag  operations  could  not  oe  carried  on  there,  and  the  tri- 
angulation was  begun  in  the  vicinity  of  Cape  Fanshaw,  instead  of  in 
Dry  Strait  where  triangulation  work  had  been  done  during  the  previ- 
ous season.  The  area  available  for  wire-drag  work  and  controlled  by 
geographic  positions  at  the  close  of  the  fiscal  year  was  425  square 
miles.  This  comprises  16  primary  stations  and  furnishes  30  geo- 
graphic positions. 

This  triangulation  supplements  that  done  by  the  party  under  F. 
S.  Borden  and  forms  part  of  an  arc  of  primary  triangulation  that 
will  extend  from  Dixon  Entrance  northward  to  White  Pass  at  the 
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head  of  Lynn  Canal.  The  arc  will  eventually  extend  from  Pugel 
Sound  in  Washington  to  the  intersection  of  the  Yukon  River  and 
che  one  hundred  and  f ortj-first  meridian  boimdary  between  Canada 
and  Alaska.  The  Geodetic  Survey  of  Canada  plans  to  do  the  trian- 
gulation  alon^  those  portions  of  the  arc  which  fall  within  its  terri- 
tory. When  this  arc  is  completed  all  of  the  triangulation  of  Alaska 
can  be  placed  on  the  North  American  datum,  which  will  make  it 
possible  to  compute  permanent  latitudes  and  longitudes  for  the 
triangulation  stations. 

SITKA    MAGNETIC    OBSERVATORY. 
[J.  W.  Qbeen.] 

The  regular  work  of  the  magnetic  observatory  at  SiUca  has  been 
continued  without  material  interruption,  and  practically  continuous 
records  have  been  obtained. 

Absolute  observations,  consisting  of  three  sets  of  declination,  two 
sets  of  dip,  and  the  regular  double  set  of  horizontal  intensity,  were 
obtained  on  one  day  oi  each  week. 

Time  observations  from  noon  transits  of  the  sun  were  obtained 
when  practicable. 

Thirteen  magnetic  storms  were  recorded  during  the  fiscal  year 
and  in  addition  10  disturbances  of  less  intensity. 

The  seismograph  was  kept  in  constant  operation.  The  seismic 
activity  was  very  slight,^  only  18  earthquakes  of  slight  intensity 
having  been  recorded  during  the  year. 

New  ofSce  quarters  for  the  observatory  were  erected  during  the 
first  half  of  the  year. 

A  set  of  magnetic  instruments  from  the  steamer  Patterson  was 
standardized  at  the  observatory. 

Porto  Rico. 
[Habold  W.  Pease.] 

In  September  field  magnetic  observations  were  made  at  three 
stations,  Maya^ez,  Ponce,  and  San  Juan  South  Base. 

The  old  stations  could  not  be  found  or  were  no  longer  suitably 
located,  so  new  stations  were  established  near  by. 

FORTO  RICO    MAGNETIC    OBSERVATORY. 

[Habold  W.  Pease,  July  1  to  Sept.  13,  1916;  F.  L.  Adams,  Sept  14.  19ie,  to 

.Tune  30,  1917.1 

At  the  magnetic  observatory  at  Vieques,  P.  R.,  a  practically  con- 
tinuous record  was  obtained  from  the  niagnetograph  and  seismograph, 
and  24  earthquakes  were  recorded  during  the  year. 

Absolute  oDservations  were  made  twice  each  week.  Time  observa- 
tions were  made  as  often  as  necessary,  and  scale-value  observations 
were  made  at  least  once  each  month. 

On  August  22  part  of  the  roof  of  the  observatory  was  blown  off  by 
a  hurricane.    The  necessary  repairs  were  made  as  soon  thereafter  as 
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possible.  Another  hurricane  on  October  9  did  further  damage  to 
the  buildings,  which  was  also  repaired.  Further  neceissary  repairs 
were  afterward  made  to  the  buildmgs. 

At  the  time  of  the  hurricane  of  August  22,  the  absolute  instru- 
ments were  moved  to  the  seismoCTaph  house  for  safety.  When  re- 
mounted on  its  pier,  the  earth  inductor  was  found  to  be  out  of  order 
and  had  to  be  sent  to  the  ofSce  for  repairs;  it  was  out  of  use  until  the 
following  April.  Dip  observations  were  made  with  a  dip  circle  in 
the  interval,  and  the  two  instruments  were  compared  in  April  and 
May. 

Hawah, 

honolulu  magnetic  observatory. 

[WnjJAK  Walteb  Merrymon,  July  1  to  July  23,  1916;  Frank  Neumann.  July 
24.  1916.  to  June  30,  1917.] 

The  usual  variation  observations  were  recorded  continuously  dur- 
ing the  year  near  Honolulu. 

Absolute  observations  were  made  once  each  week,  and  scale  value 
determined  once  a  month. 

The  Milne  seismograph  was  kept  in  continuous  operation,  and  149 
earthquakes  were  recorded,  most  of  them,  however,  being  of  very 
small  amplitude. 

Meteorological  observations  were  continued  and  the  results  re- 
ported to  the  United  States  Weather  Bureau  office  at  Honolulu. 

Philippine  Islands. 
[Fremont  Morse.  Director  of  Coast  Surveys.] 

The  one  fact  standing  out  above  all  others  during  the  period 
covered  by  this  report  is  the  great  increase  in  cost  of  all  articles  of 
supply.  Coal  in  particular  has  been  increased  more  than  100  per  cent 
in  price  at  most  of  the  insular  coaling  stations. 

In  the  face  of  this  increase  and  with  a  fixed  allotment,  it  is  obvious 
that  only  by  rigid  economy  and  careful  planning  of  operations 
could  the  various  dhips  be  kept  in  the  field.  In  hydroffraphic  work 
the  great  expenditure  of  coal  is  made  in  connection  with  ship  sound- 
ings. Hence  the  endeavor  was  to  keep  the  vessels  at  such  work  as 
would  involve  the  least  amount  of  this  class  of  work.  Thus,  on  the 
Palawan  coast  the  main  endeavor  was  to  keep  the  Marinduque  and 
Romhlon  as  much  as  possible  on  inshore  hydrography,  topography, 
and  the  main  trian^lation  of  the  island. 

Had  the  Survey  been  obliged  to  obtain  all  its  coal  from  the  bureau 
of  supplies  at  the  rates  Quoted  there  would  have  been  no  alternative 
but  to  lay  up  some  of  tne  ships  before  the  end  of  the  year.  For- 
tunately, it  was  possible  to  obtain  coal  for  the  Pathiinder  and 
Marinduque  from  the  Navv  at  greatly  reduced  prices,  and  the  Romh- 
lon was  supplied  at  Sandafean,  Borneo. 

The  coal  account  was  also  reduced  during  the  last  six  months  of 
the  year  by  the  execution  of  the  repairs  to  the  Pathfinder  by  the 
Navy  at  the  Olongapo  station.  Owing  first  to  lack  of  material  and 
later  to  the  rush  of  naval  work  incident  to  the  severance  of  diplo- 
matic relations  with  Germany  and  subsequent  declaration  of  war, 


Digitized  by 


Google 


940  REPORTS  OF  THE  DEPARTMENT  OF  COMMERCE. 

the  Pathfrnder  was  detained  at  01ongai)o  from  January  17  to  June 
4.  During  that  time  she  was  not  burning  coal,  and  the  saving  on 
her  fuel  bills  was  all  that  prevented,  even  with  the  help  of  the  ^avy 
and  the  Sandakan  coal  supply,  the  laying  up  of  one  or  more  of  the 
ships  for  a  certain  period  toward  the  end  of  the  year. 

Other  supplies  have  in  like  manner  become  more  expensive.  Prices 
have  increased  from  50  per  cent  to  75  per  cent  on  practically  all  the 
articles  needed  to  run  the  ships. 

An  unusual  amount  of  repair  work  on  the  steamers  Romblan  and 
Research^  funds  for  which  purpose  were  provided  by  the  Philippine 
Emergency  Board,  was  made  necessary  by  the  rapid  deterioration 
caused  by  the  age  of  the  ships  and  the  tropical  climatic  conditions. 

FIELD  WORK. 

At  the  beginning  of  the  fiscal  year  the  steamer  Pathiinder  was 
engaged  in  combined  operations  in  the  vicinity  of  Balabac  Island. 
Weather  conditions  early  in  July  rendered  it  advisable  to  suspend 
work  in  that  locality  and  the  ship  returned  to  Manila  where  certain 
necessary  minor  repairs  were  made.  After  August  1  the  Pathf/nder 
was  engaged  in  general  surveys  about  Burdens  Bay  and  the  islands 
to  the  eastward  of  Polillo  until  October  when  extensive  repairs  to 
the  vessel  were  begun  at  Olonj^po. 

As  it  was  not  possible  to  finish  all  needed  repairs  at  once,  the  vessel 
returned  to  the  working  ground  at  Balabac  and  was  actively  engag^ 
in  surveying  work  at  the  end  of  December. 

Shortly  after  the  beginning  of  the  calendar  year  the  vessel  returned 
to  Manila  for  transfer  of  officers  and  resumption  of  repairs  at  the 
Olongapo  Naval  Station.  She  reached  Olongapo  on  January  17,  and 
remained  there  until  June  4.  This  long  delay  was  occasioned  by  the 
necessity  for  repairs  to  the  ships  of  the  Navy  rendered  imperative 
by  the  severance  of  diplomatic  relations  with  Gtermany  and  the  final 
declaration  of  war. 

On  the  completion  of  the  repairs  it  had  been  the  intention  to  have 
the  Pathfinder  resume  work  about  Balabac  Strait,  in  order  that  she 
might  be  handy  to  the  cheapest  source  of  coal  supply,  Sandakan, 
Borneo.  The  plan  was  changed  when  the  naval  authorities,  instead 
of  merely  letting  the  vessel  have  a  few  tons  of  coal  to  take  the  ship 
to  Sandakan,  kindly  filled  her  bunkers,  and  thus  enabled  the  work  to 
be  taken  up  in  the  vicinity  of  Polillo  Island,  where  on  account  of  the 
interest  in  that  locality  caused  by  the  formation  of  a  national  coal 
company  by  the  Philippine  Government,  it  has  become  necessary  to 
have  better  charts. 

The  coal  deposits  on  Polillo  are  said  to  be  among  the  most  prom- 
ising prospects  in  the  islands. 

The  Navy  Department  also  desired  more  detailed  surveys  in  that 
vicinity,  and  the  Pathiinder  will  complete  these  with  the  help  of  the 
Fathomer  during  the  prevalence  of  the  southwest  monsoon.  To  this 
end  it  has  been  arranged  that  the  Navy  will  furnish  coal  for  both 
ships,  thus  very  materially  aiding  the  work. 

At  the  close  of  the  year  the  Pathfinder  was  on  the  working  ground. 

The  steamer  Fathomer  was  at  Manila  imdergoing  repairs  until 
September  11  when  she  sailed  for  Busuanga  I^nd  where  surveys 
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were  in  progress  at  the  end  of  December.  By  that  date  the  surrey 
of  the  north  coast  of  the  island  was  approaching  completion. 

The  Fathomer  continued  her  regular  work  in  the  vicinity  of  Busu- 
anga  Island  during  the  entire  period  from  January  1  to  June  30. 
Among  the  important  results  of  her  surveys  was  tne  discovery  of 
a  smaU  but  well-protected  harbor  not  previously  shown  on  any  chart 
on  the  northwest  coast  of  Busuanga,  suitable  for  a  typhoon  refuge. 

The  topography  of  Busuanga  and  outlying  islands  was  completed, 
and  a  short  field  season  will  finish  the  hydrography  in  this  region. 

Many  hitherto  uncharted  shoals  were  located  and  sounded  out. 
The  commanding  oflScer  mentions  about  30,  of  which  3  are  of  large 
extent. 

Owing  to  an  urgent  request  from  the  Navy  for  a  speedy  completion 
of  the  surveys  in  the  vicinity  of  Polillo  Island,  the  Fathomer  will 
assist  the  Pathfmder  after  July  1,  and  the  Busuanga  work  will  be 
postponed  for  a  time. 

The  most  important  work  accomplished  by  the  steamer  Marinduque 
was  the  reconnoissance,  signal  building,  and  observing  for  the  main 
scheme  of  triangulation  of  Palawan  Island,  which  was  carried  to 
the  vicinity  of  Puerto  Princesa,  completing  in  connection  with  work 
previously  executed,  a  strong  scheme  available  for  both  coasts  for 
more  than  half  of  the  entire  len^h  of  the  island.  After  the  determi- 
nation of  the  triangulation  points,  the  ship  was  chiefly  engaged  in 
triangulation.  Enough  topography  was  executed  to  keep  ahead  of 
the  other  work. 

The  Marinduque  continued  her  work  on  the  east  coast  of  Palawan 
after  a  period  of  repairing  and  outfitting  in  Manila.  She  sailed  for 
her  working  grounds  on  February  10,  and  has  been  engaged  in 
topography  and  hydrography  in  Green  Island  and  Honda  Says  and 
on  the  reconnoissance  and  observing  for  the  main  scheme  of  triangu- 
lation of  the  island  of  Palawan.  This  work  is  extremely  arduous, 
as  the  scheme  involves  the  occupation  of  the  high  mountain  peate 
far  back  from  the  coast.  In  fact,  so  far  as  carried  down  the  island 
by  the  party  of  the  Marinduque^  the  triangulation  is  so  planned 
and  executed  as  to  be  available  for  the  survey  of  both  the  east  and 
west  coasts.  By  the  end  of  the  year  the  scheme  had  been  laid  out 
down  as  far  as  a  nearly  straight  line  across  the  island  from  Albion 
Head  on  the  west  coast  to  Aloaba,  a  peak  in  the  interior  of  the  island, 
and  thence  to  Tagalipog  Island,  off  the  east  coast,  below  Separation 
Point;  and  the  observations  were  well  under  way.  It  required  eight 
days  to  reach  the  most  difficult  station  on  Victoria  Peak,  5,680  feet 
high. 

At  the  beginning  of  the  fiscal  year  the  steamer  Rorriblon  was  at 
work  in  the  Cuyo  group  engaged  in  filling  in  gaps  in  previous  work. 
A  small  amount  of  hydrography  was  done  at  San  Jose,  Panay. 

Between  Au^st  1  and  September  19  the  vessel  was  undergoing 
repairs  at  Manila,  after  the  completion  of  which  field  work  was  re- 
sumed in  the  same  locality  as  beiore.  On  December  19  tho  work  in 
the  Cuyo  Islands  was  finished  and  the  vessel  returned  to  Manila. 

The  Romblon  resumed  field  work,  general  surveys,  at  the  south 
end  of  Palawan  Island  on  February  16.  She  returned  to  Manila 
for  repairs  and  supplies  March  19  and  resumed  her  work  in  the 
field  in  the  same  locality  on  April  15  and  was  still  there  at  the  end 
of  the  year. 
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During  the  first  part  of  this  period,  the  prevalence  of  the  northeast 
monsoon  rendered  work  impracticable  except  in  sheltered  locaJities. 
Hence  the  topography  and  hydrography  around  the  southern  part  of 
Palawan  and  up  the  west  coast  were  first  taken  up.  The  former  was 
completed  up  to  Reposo  Point  and  the  latter  nearly  to  Capyas  Island. 

The  reconnoissance  for  the  main  scheme  of  triangulation  up  the 
island  was  later  taken  up  and  by  the  end  of  June  had  been  extended 
to  Brooks  Point,  ending  on  the  Ime  from  this  point  to  Mount  Mantal- 
in^jan. 

The  topography  was  also  completed  on  the  east  coast  of  Bugsuk 
Island  and  extended  up  the  east  coast  of  Palawan  as  far  as  Iglesia 
Point.  The  inshore  hydrography  was  also  completed  to  the  same 
point,  and  considerable  offshore  work  was  done  extending  still  farther 
north. 

The  extension  of  the  triangulation  scheme  to  Brooks  Point  leaves 
a  gap  of  only  about  30  miles  between  the  work  of  the  Romhlon  and 
that  of  the  Marinduqtte, 

At  the  beginning  of  the  fiscal  year  the  steamer  Research  was 
undergoing  extensive  repairs  at  Engineer  Island  which  were  not 
completed  until  August  9.  On  the  15th  the  vessel  proceeded  to 
Iloilo  to  take  up  the  survey  of  Oton  Bank  and  vicinity  on  which  work 
she  was  engaged  until  October  12.  The  Research  then  returned  to 
Manila  for  transfer  of  the  command,  which  was  effected  October  18, 
and  afterwards  a  general  survey  was  begun  of  that  portion  of  Manila 
Bay  which  had  not  been  surveyed  by  the  Coast  and  Geodetic  Survey. 
Work  was  begim  at  the  entrance  and  continued  along  the  west  shore 
toward  the  head  of  the  bay.  This  survey  was  still  in  progress  at  the 
end  of  the  fiscal  year. 

A  new  scheme  of  triangulation  was  executed  for  the  control  of 
the  work  in  the  northern  end  of  the  bay,  extending  up  the  two  navi- 
gable streams  that  empty  into  it,  the  Pasag  and  Orani. 

In  the  course  of  this  triangulation  the  positions  of  the  new  radio 
towers  on  Sangley  Point,  the  Masonic  Temple  in  the  city  of  Manila, 
and  other  prominent  objects  useful  for  navigation  as  well  as  for 
surveying  purposes  were  determined.  Owing  to  the  low  and  swampy 
nature  of  the  country  about  the  bay,  some  scaffold  signals  from  40 
to  50  feet  in  height  were  necessary,  and  water  signals  constructed  of 
bamboo  were  used  in  some  instances  out  in  the  bay  for  hydrography. 
The  land  stations  were  permanently  marked  with  concrete  posts,  set 
deep  in  the  ground  and  with  their  tops  projecting  about  6  inches 
above  the  surface. 

The  topography  was  run  in  about  the  bay  except  where  previous 
surveys  covered  the  ground.  For  use  in  the  hydrography  a  plane- 
table  survey  of  the  shore  line  for  the  location  of  signals  was  made 
along  the  previously  surveyed  portion. 

OFFICE  WORK. 

The  routine  of  the  Philippine  suboffice  was  continued  with  only 
a  few  important  changes.  A  nautical  expert  was  assigned  to  take 
charge  of  the  chart  division,  and  a  topographic  draftsman  sent  from 
the  United  States  was  placed  on  duty  m  tne  drafting  division. 

On  the  resignation  or  the  former  chief  of  the  geographic  division, 
the  duties  of  tnat  division  were  turned  over  to  the  dramng  division, 
which  now  conducts  all  the  drafting  work  of  the  office. 
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The  computing  division,  besides  checking  all  field  computations 
aiid  making  finafleast  square  adjustments  oi  the  different  triangula- 
tion  schemes,  has  charge  of  the  records  pertaining  to  triangulation, 
hydrography,  and  tides. 

The  main  endeavor  has  been  to  complete  the  adjustment  of  minor 
schemes  and  points  in  regions  where  the  main  scheme  had  been  pre- 
viously adjusted  and  to  extend  the  computation  of  geodetic  positions 
on  the  Luzon  datum. 

In  the  drafting  division  tracings  for  two  new  charts,  and  one  cor- 
rection piece  for  a  new  edition  were  forwarded  to  Washington  during 
the  first  half  of  the  fiscal  year.  Eight  chart  drawings  in  various 
stages  were  on  hand  on  December  31. 

In  the  geographic  division  good  progress  was  made  on  map  No. 
100  covering  the  entire  Philippine  CTOup'on  a  scale  of  1:1,000,000. 
The  completion  of  this  map  was  delayed  by  the  receipt  of  new  and 
important  data  making  necessary  the  reconstruction  of  part  of  the 
map,  which  will  be  prepared  for  publication  in  four  sheets. 

Three  other  maps  were  in  course  of  construction  on  December  31, 
covering  Mindanao,  Samar,  and  northern  Luzon. 

One  new  map.  No.  8,  of  southern  Luzon,  central  sheet,  on  a  scale 
of  1 :  200,000,  was  received  from  Washington  and  placed  on  sale. 

Hand  corrections  were  made  to  published  maps  to  keep  them  as 
nearly  as  possible  up  to  date. 

A  larffe  number  of  miscellaneous  maps  are  kept  on  hand  for  refer- 
ence, which  together  with  the  list  of  municipalities  and  townships, 
constitute  a  very  useful  collection  of  geographic  data. 

The  chart  division  receives  and  registers  all  documents  that  contain 
information  affectin^g  the  charts  and  coast  pilots,  and  publishes  local 
notices  to  mariners  in  regard  to  dangers  discovered  by  the  surveying 
vessels. 

It  also  attends  to  the  correction,  sale,  and  distribution  of  the 
published  charts. 

[H.  C.  Denson,  Commanding  Steamer  Pathfinder,] 

SuMKABY  OF  BE6UI.TS. — ^TrlangulatioD :  227  square  miles  of  area  covered,  33 
signals  erected,  4  observing  tripods  and  scaffolds  built,  heights  81,  91,  and  110 
feet,  33  stations  In  supplemental  schemes  occupied  for  horizontal  measures,.  40 
geographic  positions  determined,  2  elevations  determined  trlgonometrlcany. 
Topography :  33  square  miles  of  area  surveyed,  116  miles  of  general  coast  line 
surveyed,  5  miles  of  rivers  surveyed,  4  miles  of  creeks  and  sloughs  surveyed, 
2  topographic  sheets  finished,  scale  1 :  20,000.  Hydrography :  1,034.4  square 
miles  of  area  covered,  3,443  miles  run  while  sounding,  10,137  positions  deter- 
mined (double  angles),  37,561  soundings  made,  3  tide  stations  established,  7 
hydrographic  sheets  finished,  scales,  one  1 :  60,000,  six  1 :  20,000. 

From  July  1  to  July  10  the  party  on  the  steamer  Pathfinder  was 
occupied  in  combined  operations  in  the  vicinity  of  Balaba.c  Island. 
On  account  of  weather  conditions  the  work  was  suspended  on  July  11 
and  the  ship  proceeded  to  Manila  arriving  on  July  14.  The  re- 
mainder of  the  month  was  occupied  in  ms^ng  minor  repairs  and 
outfitting.  This  work  being  completed  the  vessel  sailed  from  Manila 
for  the  working  ground  in  vicinity  of  Polillo  Island  on  August  1. 
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Field  operations  were  begun  at  the  north  end  of  Burdens  Bav  <m 
August  4,  and  the  surrey  of  the  Uala  Group  and  other  islands  to 
the  eastward  of  Polillo  was  engaged  in  until  October  17  when  the 
northeast  monsoon  had  become  well  established  and  made  it  im- 
practicable to  continue  field  operations  in  this  vicinity.  The  Path- 
finder  then  returned  to  Manila  to  imdergo  extensive  repairs  to  her 
hull,  but  on  account  of  lack  of  material,  the  work  on  Uie  hull  was 
deferred  until  the  arrival  of  the  necessary  material-  from  the  United 
States.  The  vessel  was  docked,  however,  at  the  Olongapo  Naval 
Station,  and  such  repairs  as  could  be  done  at  the  time  were  com- 
pleted. The  Pathfinder  then  returned  to  Manila,  outfitted,  and  pro- 
ceeded to  Balabac  Island  to  continue  the  operations  suspended  in 
July.    On  December  31  this  work  was  in  progress. 

During  the  season  in  vicinity  of  Polillo  Island  eight  typhoon 
wan^ings  were  received,  but  the  center  of  only  one  of  these  storms 
passed  near.  The  heavy  swell  from  distant  storms  made  it  impracti- 
cable, however,  to  land  parties  for  topographic  work  or  to  engage  in 
inshore  hydrographic  work  on  the  north  coast  of  Polillo  Island. 

From  December  11  to  81,  while  operating  in  the  vicinity  of  Balabac 
Island,  on  seven  days  only  were  the  conditions  favorable  for  topo- 
graphic work,  and  on  three  of  these  the  work  had  to  be  done  between 
rain  squalls. 

The  purpose  of  the  triangulation  in  the  vicinity  of  Polillo  Island 
was  merely  to  secure  control  for  the  topography  and  hydrography 
in  the  Uala  Islands  and  on  the  northeast  coasts  of  Polillo  and  Patna- 
nogan  Islands.  To  accomplish  this  it  was  necessary  to  extend  the  old 
scheme  through  a  ntmiber  of  figures  in  order  to  establish  new  triangu- 
lation stations  with  the  necessary  lines  of  visibility  for  locating  the 
topographic  signals. 

From  old  stations  on  the  reefs  south  of  Palasan  Island  a  line  was 
determined  on  the  high  ridge  of  Polillo  Island,  and  from  this  new 
line  the  scheme  was  expanded  to  the  northward  and  eastward,  thus 
determining  a  station  on  an  island  off  the  north  coast  of  Polillo  and 
carrying  the  control  through  Uala  Islands  and  to  the  east  end  of 
Patnanogan  Island. 

At  Malolo  and  Hill  on  the  highest  point  and  northeast  point, 
respectively,  of  Polillo  Island,  high  instrument  stands  and  scaffolds 
were  necessary. 

At  Malolo  an  instrument  stand  72  feet  in  height  and  scaffold 
(height  of  signal  91  feet)  were  built  as  separate  structures  and  com- 
pleted in  two  days. 

At  Hill  a  platform  and  stand  combined  were  built  in  the  upper 
branches  of  a  single  tree,  giving  an  instrument  elevation  of  90  feet 
and  a  signal  110  feet  above  gjround.  This  tree  was  cross  braced  to 
two  other  trees,  the  work  requiring  a  day  and  a  half  in  all. 

The  topography  of  Polillo  Island  was  done  from  a  camp  on  Ani- 
bawan  Bay,  the  only  safe  anchorage  for  small  boats.  As  the  work 
progressed  it  was  necessary  to  transport  the  parties  a  considerable 
distance  to  and  from  work.  Along  the  north  shore  of  Patnanogan 
Island  where  it  is  heavily  fringed  with  mangroves,  work  could  be 
done  only  at  low  tide. 

The  work  in  this  vicinity  was  done  on  two  sheets,  including  51 
and  20  miles  of  shore  line,  respectively. 


Digitized  by 


Google 


BEPOBT  OF  SUPERINTENDENT,  COAST  AND  GEODETIC  SUEVBT.      945 

The  topographic  work  done  in  the  vicinity  of  Balabac  Island  in- 
cludes the  shore  line  of  Canabungan,  Secam,  the  north  side  of  Ban-« 
calan  Islands,  and  a  part  of  the  west  side  of  Balabac  Island.  This 
was  done  on  three  days,  between  December  12  and  19. 

During  the  entire  time  the  ship  was  in  this  vicinity^  December  11 
to  January  6,  a  heavy  swell  from  the  China  Sea  prevailed  and  land- 
ings were  difficult. 

The  shore  of  the  islands  exposed  to  the  China  or  Sulu  Sea  consists 
of  sand  beaches.  The  west  coast  of  Balabac  Island  is  a  sand  beach. 
The  reefs,  which  extend  far  offshore,  break  up  the  swell  so  that  at  all 
times,  even  at  high  tide,  the  planetable  may  be  set  up  at  the  most 
advantageous  points.  Along  this  coast  traverse  lines  must  be  run  in 
advancing  the  work  of  surveying  the  shore  line. 

Thirteen  miles  of  shore  line  were  completed.  No  contouring  was 
done. 

The  hydrography  in  the  vicinity  of  Polillo  Island  developed  two 
deep-water  entrances  into  Burdens  Bay  from  the  eastward,  also  a 
harbor  (Anibawan  Bay)  to  the  northeastward  of  Burdens  Bay  on 
Polillo  Island,  which  is  well  protected  and  affords  good  shelter  from 
winds  in  any  direction.  The  depths  range  from  6  to  20  fathoms, 
mud  bottom. 

In  the  survey  of  the  area  around  Uala  Islands,  many  anchorages 
were  developed  that  are  safe  during  the  ordinary  monsoons  but  not 
during  tjrphoon  weather. 

The  area  between  Polillo,  Jomalig,  and  Balesin  Islands  was  sur- 
veyed with  the  result  that  the  depths  were  found  uniform,  ranging 
from  30  to  60  fathoms.  The  inshore  work  on  the  west  coast  or 
Baleskin  Island  indicated  a  very  irregular  bottom,  but  the  survev 
had  to  be  closed  on  account  of  weather  conditions  before  a  thorough 
development  had  been  made. 

The  work  during  December  around  Balabac  Island  was  confined  to 
North  Balabac  Strait,  which  was  completed. 

An  automatic  tide  gauge  was  installed  at  Burdens  Bay  and  three 
months'  continuous  observations  were  obtained. 

During  the  survey  of  North  Balabac  Strait,  staff  readings  were 
made  at  Calandorang  Bay. 

The  Path-finder  continued  work  in  Balabac  Strait  until  the  middle 
of  January  when  she  returned  to  Manila  for  transfer  of  officers  and 
the  resumption  of  repairs  at  the  Olongapo  Naval  Station.  She 
reached  Olongapo  on  January  17  and  remained  there  until  June  4, 
when  work  was  taken  up  in  the  vicinity  of  Polillo  Island.  This  work 
was  in  progress  on  June  30. 

The  resmts  of  the  field  operations  consist  of  the  completion  of 
the  charting  of  North  Balabac  Strait,  the  Uala  Islands  off  the  east 
coast  of  Polillo,  and  the  development  of  a  safe  typhoon  anchorage 
(Anibawan  Bay)  and  its  approaches,  on  the  northeast  coast  of 
l^olillo.  The  work  accomplished  is  principally  hydrographic  and 
covers  a  comparatively  small  area  on  account  of  close  development 
being  necessary. 

The  triangulation  executed  was  only  of  a  supplemental  nature  to 
determine  sufficient  geographic  positions  for  topographic  and  hydro* 
graphic  control, 
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The  topoCTapby  consists  of  the  survey  of  the  shore  line  bordering 
North  Balabac  Strait,  the  Uala  Islands  to  the  eastward  of  Polillo, 
also  the  northeast  coast  of  Polillo,  including  Anibawan  Bay. 

In  order  to  locate  signals  to  control  the  hydrographic  work  be- 
tween Polillo  and  Patnanongan  Islands,  a  planetable  traverse  was 
run  on  the  shores  of  these  islands  that  had  been  previously  surveyed 
in  1907  and  1908. 

The  hydrographic  work  accomplished  during  the  year  complies 
an  area  of  1,036  square  miles  and  is  plotted  on  seven  sheets,  one 
1 :  60,000  and  six  1 :  20,000. 

The  ship's  work  consisted  of  the  survey  of  North  Balabac  Strait, 
the  area  to  the  southward  of  Polillo  and  Patnanongan  Islands,  also 
the  approaches  from  the  eastward  to  Burdeus  and  Anibawan  Bays, 
on  Polillo  Island. 

Two  launches  were  used  in  the  development  of  the  inshore  hydrog- 
raphy and  the  different  anchorages;  also  the  area  between  I^olillo 
and  I^atnanongan  Islands  was  surveyed  by  launch  parties  with  t^e 
result  that  three  ship  channels  were  developed  leading  into  Burdeus 
Bay  from  the  southward. 

An  automatic  tide  gauge  was  installed  in  Burdeus  Bay  and  a  con- 
tinuous record  of  two  and  one-half  months  was  obtained. 

[J.  W.  Mattpin,  Ck>mmandlng  Steamer  Fathomer,} 

SuMMABT  OF  KE8ULT8. — ^Tr  I  angulation :  177.9  square  miles  of  area  covered,  19 
signal  poles  erected,  14  stations  in  main  scheme  occupied  for  horlEontal  meas- 
ures, 20  geographic  positions  determined.  Leveling :  9  permanent  bench  marks 
established.  Magnetic  work:  ship  swung  at  1  station  at  sea.  Topography: 
61.6  square  miles  of  area  surveyed,  143.8  miles  of  general  shore  line  surveyed, 
8  miles  of  shore  line  of  rivers  surveyed,  5  topographic  sheets  finished,  scale 
1 :  20,000.  Hydrography :  941.9  square  miles  of  area  covered,  7,179.5  mUes  run 
while  sounding,  30,137  positions  determined  (double  angles),  82,674  soundings 
made,  4  tide  stations  established,  2  current  stations  occupied,  4  hydrograidiic 
sheets  finished,  scale  1 :  20,000.  Physical  hydrography :  418.4  miles  run  in  deep- 
sea  sounding,  149  deep-sea  soundings  made,  2,080  square  miles  covered  in  deep- 
sea  sounding. 

At  the  beginning  of  the  fiscal  year  the  steamer  Fathomer  was 
undergoing  general  repairs  at  Manila,  which  were  comi)leted  Septem- 
ber 10.  Cfa  September  11  the  vessel  sailed  from  Manila  to  take  up 
feneral  surveys  on  the  north  coast  of  Busuanga  Island.  The 
'athomer  arrived  at  Busuanga  Island  on  the  following  day,  and  a 
temporary  anchorage  was  made  in  Port  Caltom.  The  next  day  a 
small  but  good  anchorage,  sheltered  from  all  weather  and  centrally 
located  for  the  work,  was  discovered  in  the  mouth  of  the  Pangauran 
Biver,  and  the  vessel  was  shifted  to  this  anchorage.  This  harbor 
was  made  the  headquarters  for  the  ship  during  the  entire  season.  A 
tide  gauge  was  established  in  the  Pangauran  anchorage  and  used  for 
all  the  work  on  the  north  coast  of  Busuanga  Island. 

The  weather  during  the  first  half  of  the  fiscal  year  was  unfavor- 
able for  work  on  this  coast.  The  season's  work  was  opened  during 
the  height  of  the  typhoon  season,  and  a  number  of  tjrphoons  pased 
while  the  work  was  in  progress,  the  severest  of  which  blew  from 
September  23  to  26. 
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The  north  coast  of  Busuanga  is  open  to  the  China  Sea  and  the 
effect  of  every  blow  was  marked  by  a  heavy  swell.  At  the  end  of 
the  typhoon  season  the  northeast  monsoon  set  in  and  blew  with  more 
or  less  regularity  during  the  rest  of  the  year.  Landing  was  very 
difScult,  and  some  of  the  hydrographic  signals  had  to  be  made  by 
throwing  buckets  of  whitewash  against  the  cliffs  from  pulling  boats. 

Owing  to  the  heavy  weather  and  a  lack  of  outside  anchorages,  the 
vessel  had  to  make  tne  Pangauran  anchorage  every  night,  and  dur- 
ing the  latter  part  of  this  period  a  run  of  about  20  miles  to  and  from 
the  working  grounds  had  to  be  made. 

A  camp  and  launch  headquarters  were  established  at  the  Barrio  of 
Calauit  during  the  latter  part  of  this  period,  and  by  using  the 
estuary  to  cross  over  to  the  west  coast  of  Busuanga  Island,  this 
proved  to  be  on  a  very  convenient  point.  Camping  parties  for 
topography  and  hydrography  were  always  left  either  here  or  at  the 
Panguaran  anchorage  when  the  vessel  went  for  coal. 

By  the  end  of  December  the  triangulation,  topography,  and 
hydrography  on  the  north  coast  of  Busuanga  Island  were  nearly 
completed,  and  it  was  planned  to  shift  the  headquarters  of  the 
party  around  to  the  west  coast. 

At  the  beginning  of  January  the  Fathomer  was  engaged  upon 
general  surveys  on  the  north  coast  of  Busuanga  Island  with  headquar- 
ters at  the  mouth  of  Pangauran  River  in  Port  Caltom.  Through- 
out the  season  Manila  was  used  as  the  coaling  station,  and  this  vessel 
had  to  make  a  run  of  approximately  400  miles  for  coal  every  three 
weeks.  Lines  of  deep-sea  soundings  were  usually  carried  about  half- 
way to  and  from  Manila  while  running  for  coal,  and  camping  parties 
were  nearly  always  left  on  the  working  grounds. 

The  northeast  monsoon,  with  increasing  strength,  made  work  very 
difficult  on  the  north  coast  of  Busuanga,  and  after  the  semiannual 
repairs  were  completed  on  March  19,  it  was  considered  advisable  to 
shift  headquarters  from  the  north  to  the  west  coast  of  Busuanga 
Island.  A  new  anchorage  was  selected  and  tide  gauge  established 
at  Malbinchilso  Island  which  is  the  farthest  anchorage  to  the  west- 
ward and  nearest  the  working  grounds.  This  anchorage  was  used 
to  carry  the  work  about  halfway  up  the  west  coast  of  Busuanga 
Island.  Another  small  but  well  protected  anchorage,  which  is  not 
shown  on  the  old  chart,  was  discovered  and  surveyed  during  the 
early  part  of  the  season  on  the  northwest  end  of  Busuanga  Island, 
locally  called  lUultuk  Bay  by  the  natives.  The  Fathomer  shifted 
headquarters  to  this  bay  on  May  12,  and  established  a  camp  and 
tide  gauge.  This  anchorage  is  the  nearest  point  to  the  remainder  of 
the  work  and  was  used  till  the  end  of  the  period  of  this  report. 

The  topography  of  Busuanga  and  outlying  islands  was  entirely 
completed  by  this  vessel,  and  this  completes  the  topography  of  the 
entire  Calamianes  Group.  The  hydrography  is  also  nearing  a  state 
of  completion.  The  5,011.7  miles  of  soimdings  were  done  in  approxi- 
mately four  months.  It  will  be  noted  that  the  development  is 
comparatively  close  from  the  number  of  soundings,  54,817,  taken  in 
an  area  of  710  square  miles  (this  does  not  include  deep  water  sound- 
ings 5  miles  apart).  Approximately  30  off-lying  shoals  were  dis- 
covered and  developed.    One  of  these  shoals  is  13  miles  long  and 
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covers  an  area  of  12  square  miles.  Another  is  4  miles  long  and 
covers  an  area  of  7  square  miles.  A  third  covers  an  area  of  4  square 
miles. 

[A.  M.  SoBiEBALSKi,  Commanding  Steamer  Marinduque.} 

Summary  of  results. — Reconnolssance :  Length  of  scheme  16  miles,  157 
square  miles  of  area  covered,  5  lines  of  inter  visibility  determined  as  per  sketch 
submitted,  3  points  selected  for  scheme.  Triangulation :  878.6  square  miles  of 
area  covered,  53  signal  poles  erected,  23  stations  in  main  scheme  occupied 
for  horizontal  measures,  7  stations  in  supplemental  schemes  occupied  for  hori- 
zontal measures,  13  stations  occupied  for  vertical  measures,  63  geographic 
positions  determined,  35  elevations  determined  trigonometrically.  Magnetic 
work :  2  land  stations  occupied  for  magnetic  declination.  Topography :  82.8 
square  miles  of  area  surveyed,  43.5  miles  of  general  coast  line  surveyed,  15.8 
miles  of  shore  line  of  rivers  surveyed.  5  miles  of  roads  surveyed,  2  topographic 
sheets  finished,  scale  1:20,000.  Hydrography:  726.6  square  miles  of  area 
covered,  4,171.5  miles  run  while  sounding,  15,100  positions  determined  (double 
angles).  72,989  soundings  made,  4  tide  stations  established,  6  current  stations 
occupied,  7  hydrographic  sheets  finished,  scales  1 :  80,000,  1 :  40,000,  and 
1 :  20,000. 

Up  to  July  1,  1916,  the  party  on  the  steamer  Marinduque  had 
been  chiefly  engaged  on  the  main  scheme  triangulation  of  Palawan 
Islandj  but  although  most  of  the  signals  had  been  built,  very  little 
observmg  had  been  done. 

The  ship  arrived  at  Buena  Vista,  250  miles  from  a  coaling  station, 
with  only  37  tons  of  coal  and  about  two  weeks'  work  to  do.  How- 
ever, the  conditions  proving  favorable,  the  work  on  the  west  coast 
was  completed  as  planned,  and  the  ship  returned  to  Puerto  Princesa 
with  a  ton  of  coal  to  spare. 

The  remaining  stations  in  the  main  scheme,  with  the  exception 
of  Mount  Peel,  were  reached  from  the  east  coast.  Mount  Peel  was 
occupied  by  a  party  which  crossed  the  Baheli  portage.  Thumb  Peak 
was  afterwards  occupied. 

On  August  5  the  ship  arrived  at  Manila  for  transfer  of  officers. 
Two  parties  had  been  left  in  the  field  engaged  on  triangulation,  one 
at  Cleopatra  and  one  at  Mount  Pftel. 

Up  to  this  time  all  the  efforts  of  the  party  had  been  devoted  to  the 
triangulation  so  that  very  little  hydrography  had  been  completed. 
It  was  now  necessary  to  prosecute  the  onshore  hydrography  in  order 
to  complete  the  development  of  Pasig  Shoal  before  the  good  weather 
should  end.  One  party,  however,  was  continuously  engaged  oa  the 
triangulation,  and  not  until  October  21  were  the  observations  finally 
completed. 

As  a  result  of  the  season's  work,  a  strong  main  scheme  was  ex- 
tended to  the  line  Thumb  Peak-Table  Head,  more  than  halfway 
down  the  island.  A  well-determined  line  for  the  extension  of  local 
schemes  was  established  in  Puerto  Princesa  and  Honda  Bay,  while 
in  Ulugan  Bay  two  intersection  stations  were  located.  Supple- 
mentary stations  were  located  between  Bold  Point  and  Fondeado  Is- 
land, so  as  to  give  the  topographer  some  check  along  this  coast  where 
rt  local  scheme  is  not  feasible.  The  local  scheme  from  Dumaran  Is- 
land to  Bold  Point  was  connected  to  the  main  scheme  on  the  line 
Escarpado-Stripe  Peak.  Numerous  intersection  stations  were  lo- 
cated, practically  every  island  oa  the  west  coast  within  the  limits  of 
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the  work  and  every  peak  of  any  prominence  being  located  by  three 
or  more  cuts.  The  reconnoissance  was  made  for  an  additional  figure. 
As  the  triangulation  became  suflSciently  advanced  the  hydrography 
was  taken  up.  The  ship  work  in  Green  Island  Bay  was  extended  off- 
shore with  tne  object  of  defining  the  limits  of  launch  work  on  Pasig 
Shoal. 

By  the  end  of  October  the  hydrography  had  been  extended  out  to 
the  100-fathom  curve  and  Pasig  Shoal  developed.  The  triangulation 
then  being  completed,  three  hydro^raphic  parties  and  a  topographic 
party  were  kept  in  operation  until  December  15,  when  the  season 
closed  and  the  ship  returned  to  Manila. 

With  the  exception  of  a  few  small  areas,  the  hydrography  of  Green 
Island  Bay  out  to  the  100-fathom  curve  was  then  completed. 

In  Honda  Bay  numerous  reconnoissance  lines  were  run. 

On  the  way  to  Manila  the  inshore  hydrography  and  topography 
of  Cambari  Island  and  a  small  patch  of  topography  in  Dumaran 
Channel  were  completed. 

A  number  of  uncharted  reefs  and  shoals  were  discovered  and  re- 
ported. 

One  topographic  sheet  was  completed  from  Bold  Point  to  Eihmit 
Point.  This  was  straight  traverse  work  with  one  triangulation  sta- 
tion for  a  check  at  about  the  middle  of  the  sheet. 

Current  observations  were  taken  on  the  outside  reefs. 

Two  stations  were  occupied  for  magnetic  declination. 

An  automatic  tide  gauge  was  kept  in  operation  continuously  at 
Puerto  Princesa,  and  a  tide  staff  at  Tinitian  while  hydrography  was 
in  progress. 

At  the  beginning  of  the  calendar  year  the  ship  was  at  Manila, 
repairing  and  outfitting.  An  Eckliff  automatic  boiler  circulator  was 
installed.    Its  action  is  very  satisfactory. 

On  February  10  the  ship  left  Manila,  arriving  on  the  working 
grounds  on  the  east  coast  oi  Palawan  two  days  later.  The  northeast 
monsoon  was  still  blowing  so  strong  that  work  could  be  prosecuted 
only  in  sheltered  places.  A  party  was  therefore  left  at  Green  Island 
to  complete  the  inshore  hydrographjr,  while  two  parties  were  left  in 
Honda  Bay  to  extend  the  tertiary  triangulation  and  the  topography 
in  ^at  viciifity. 

Owing  to  the  exhaustion  of  the  coal  supply  at  Puerto  Princesa,  the 
ship  had  to  run  to  Coron  for  coal,  a  distance  of  190  miles. 

When  the  inshore  hydrography  in  Green  Island  Bay  was  completed, 
two  hydrographic  parties  and  a  topographic  party  began  work  in 
Honda  Bay  while  the  ship  worked  in  Green  Island  Bay;  Early  in 
April  this  work  was  completed,  and  the  ship  returned  to  Manila  for 
cleaning  boilers  and  for  supplies,  leaving  one  party  in  Honda  Bay. 

On  account  of  the  extremely  high  price  of  coal  it  became  necessary 
to  exercise  the  utmost  economy  m  coal  consumption.  Most  of  the 
time  of  the  party  for  the  rest  of  the  season  was  therefore  devoted  to 
extending  the  main  scheme  triangulation. 

The  results  of  the  season's  work  are  as  follows : 

The  hydrography  of  Green  Island  Bay  out  to  the  100-fathom  curve 
is  finally  completed. 

In  lionda  Bay  the  inshore  hydrography  from  Pasco  Point  to 
Addison  Point   is  completed,  including  all  the  area  between  the 
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islands  and  the  mainland  and  extending  from  2  to  5  miles  to  the 
southward  of  the  island. 

Some  reconnoissance  lines  of  somidings  were  run  as  far  as  Sepa- 
ration Point  in  connection  with  the  triangulation.  No  dangerous 
reefs  were  discovered. 

Some  reconnoissance  work  was  done  in  Puerto  Princesa  to  investi- 
gate a  report  of  errors  in  the  existing  chart. 

Several  dangerous  uncharted  reefs  in  Honda  Bay  were  located. 

The  hydrography  of  Green  Island  and  Honda  Bays  reveals  a  very 
peculiar  formation.  Jutting  out  from  the  shore  are  long  projections 
with  moderate  depths  (about  30  fathoms)  terminating  m  reefs  like 
the  inclosing  reefs  of  an  atoll,  with  stupendous  slopes  on  the  outside, 
often  dropping  from  3  to  700  fathoms  within  a  mile.  This  same 
formation  seems  to  extend  down  the  Palawan  coast.  From  a  study 
of  this  formation  the  conclusion  was  drawn  that  the  most  dangerous 
reefs  occur  close  to  the  100- fathom  curve,  excepting,  of  course,  those 
that  occur  close  to  shore.  In  navi^ting  the  unsurveyed  waters  to 
the  southward  of  Puerto  Princesa,  this  theory  has  been  found  useful, 
for  one  can  alnaost  predict  where  shoal  water  will  be  found.  Simi- 
larly, in  executing  the  hydrography,  the  work  can  be  better  planned 
when  knowing  where  to  expect  shoal  water.  Another  conclusion  is 
that  it  is  better  to  travel  inside  of  the  100- fathom  curve  than  outside, 
for  the  reefs  are  very  steep-to  on  the  outside  and  give  no  warning, 
and  besides,  the  currents  are  stronger  on  the  outside  and  are  very 
irregular,  being  influenced  by  these  various  projections. 

The  completion  of  the  survey  of  Green  Island  Bay  shows  a  chan- 
nel which,  with  a  few  aids,  could  be  used  by  vessels  bound  to  Manila, 
affording  good  shelter  frcmi  the  northeast  monsoon  from  Green 
Island  to  Coron.  Most  of  the  traffic  to  Palawan  consists  of  smail 
steamers  and  sailing  vessels  towed  by  laimches.  During  the  strength 
of  the  monsoon  these  vessels  often  have  to  seek  shelter.  Several 
ship  captains  were  consulted  about  the  possibilities  of  this  route — 
i.  e.,  north  of  Johnson  Island,  north  of  Green  Island,  through  Du- 
maran  Channel,  then  in  the  lee  of  the  islands  off  the  east  coast  of 
Palawan — and  they  all  said  they  would  use  it  if  a  few  lights  were 
installed  to  make  it  navigable  at  night.  The  Marinduque  found  occa- 
sion to  use  this  route  on  one  of  the  trips  to  Coron,  the  w'^ther  being 
so  bad  that  no  progress  could  be  made  outside. 

In  connection  with  the  ship  hydrography  a  trolley  system  witii 
hand  lead  was  used  for  all  depths  up  to  30  fathoms.  A  drum  was 
attached  to  the  Lucas  sounding  machine  by  means  of  an  additional 
shaft,  driven  by  a  handmade  geared  pulley.  This  does  away  with 
the  arduous  labor  of  hauling  m  the  lead  line  by  hand,  reduces  the 
time  required  to  haul  it  in,  and  makes  it  possible  to  use  heavier  leads. 
By  using  two  lead  lines,  sounding  with  one  while  the  other  is  being 
hove  in,  soundings  up  to  30  fathoms  can  be  obtained  in  one-minute 
intervals  with  the  ship  making  5  knots.  Three  men  can  handle  the 
operation.  Soundings  with  the  Tanner-Blish  tubes  can  be  obtained 
faster,  or  just  as  fast  with  a  greater  speed,  and  require  the  same 
number  of  men^  but  the  increased  accuracy  and  reliability  of  the 
soundings  certainly  offsets  this  slight  advantage.  All  the  appli- 
ances— the  trolley,  drum,  geared  drive,  etc. — were  made  aboard  by 
hand  out  of  materials  on  hand. 
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One  station  was  occupied  in  Green  Island  Bay  for  current  observa- 
tions, and  another  off  Arena  Island,  the  latter  being  occupied  for 
6i  days.  Nothing  of  interest  was  developed,  the  currents  being  weak 
and  irregular. 

The  automatic  tide  gauge  at  Puerto  Princesa  was  continued  in  op- 
eration, and  tide  staM  were  maintained  at  Tinitian  and  Babuyan 
while  hydrography  was  in  progress.  There  were  evidences  at  Arena 
Island  that  the  seiches,  which  are  so  marked  at  Puerto  Princesa, 
occur  in  this  vicinity  as  well,  for  a  reef  was  noticed  to  bare  and 
cover  and  bare  again  within  a  few  hours.  No  observations,  however, 
were  taken. 

One  topographic  sheet,  Honda  Bay  from  Pasco  Point  to  Addison 
Point  including  the  offshore  islands,  was  completed.  The  Babuyan, 
Tandayak,  and  Tapul  Rivers  were  traversed  to  the  first  rapids,  and 
the  Tapul-Baheli  portage  was  traversed  to  the  limits  of  the  sheet. 

The  reconnoissance  and  signal  building  for  the  main  scheme  tri- 
angulation  were  extended  from  the  line  Thumb  Peak-Table  Head  to 
the  lines  Albion  Head-Aboaba-Tagalino^  Island. 

Three  of  the  stations  were  occupied  including  the  most  difficult 
of  aU,  Victoria,  5,680  feet  high.  It  took  eight  days  to  reach  this 
peak.  Afterwards  Cleopatra  (5,200  feet).  Stripe  Peak  (4,800  feet), 
and  Mount  Peel  (3,600  feet)  were  occupied.  Of  the  other  stations 
in  the  scheme,  only  Anepahan  and  Central  are  difficult  to  reach. 
Albion  Head  was  reached  by  the  portage  from  Separation  Point. 

Tagbanua  guides  and  cargadores  obtained  at  various  points  along 
the  coast  were  used  on  aU  the  trips  to  the  mountains,  a  party  con- 
sisting of  from  6  to  11  men,  depending  on  the  length  of  the  trip. 

At  Aborlan,  the  Government  maintains  a  reservation  where  these 
natives  may  attend  school  and  get  practical  teaching  in  agriculture, 
etc.  The  natives  here  speak  English  better  and  more  generally  than 
anywhere  along  this  coast,  not  excluding  Puerto  Princesa. 

A  42-foot  observing  scaffold  was  built  at  Arena  Island.    Supple-* 
mentary  stations  were  built  at  Inagauan,  Malanao  Island,  Emelina 
Island,  and  Crawford  Cove. 

The  reconnoissance  was  made  very  difficult  by  the  fact  that  Vic- 
toria Peak  is  surrounded  by  flat  ranges  from  3,000  to  5,000  feet  high. 
All  the  lines  radiating  from  Victoria  pass  very  close  to  obstructmg 
peaks,  so  that  a  slight  variation  in  the  location  of  any  of  the  stations 
would  make  the  scheme  fail.  To  add  to  the  difficulties,  Victoria 
shows  out  of  the  clouds  only  at  rare  intervals,  usually  very  early  in 
the  morning. 

Besides  the  main  scheme  triangulation,  the  local  scheme  in  Honda 
Bay  was  extended  to  furnish  control  for  the  topography,  and  the 
signals  were  built  and  some  observing  done  on  tne  local  scheme  in 
Puerto  Princesa. 

The  northeast  monsoon  continued  very  strong  until  March  20,  but 
after  that  date  it  was  not  as  strong  as  last  year,  when  it  continued 
till  April  15.  After  that  date  the  weather  was  generally  good. 
Early  m  May  there  were  10  days  of  very  unusual  haze,  which  caused 
fear  among  the  natives.    It  was  impossible  to  learn  the  cause  of  it. 

Up  to  April,  Port  Uson  was  used  as  a  coaling  station.  After  May  1, 
ooal  was  ootained  at  Manila. 
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[R.  R.  LuKSNS,  Oommanding  Steamer  Romblon.} 

Triangulation :  360  square  miles  of  area  covered,  41  signal  poles  erected, 
1  obserrlDg  scaffold  and  tripod  built,  height  110  feet,  25  stations  occupied  for 
horizontal  measures,  6  stations  occupied  for  vertical  measures,  41  geographic 
positions  determined,  6  l)ench  marks  established.  Topography :  100  square  miles 
of  area  surveyed,  101.9  miles  of  coast  line  surveyed,  3  topographic  sheets  fln- 
ished,  scale  1:20,000.  Hydrography:  1,251  square  miles,  6,963.5  miles  run 
while  sounding,  84,356  soundings  made,  5  tidal  stations  established,  2  current 
stations  occupied,  14  hydrographic  sheets  finished,  scales  1 :  100,000,  1 :  40,000, 
1 ;  20,000,  and  1 :  10.000. 

On  July  1,  1916,  the  steamer  Romblon  was  at  Manila  obtaining 
supplies  and  outfitting.  On  July  12  the  steamer  sailed  for  the 
Cuyo  Islands  arriving  off  Quinaluban  Island  the  foUowing  evening. 
On  the  morning  of  July  14  a  launch  hydrographic  party  was  put 
in  camp  with  instructions  to  complete  the  inshore  hydrography  of 
that  group. 

The  ship  then  proceeded  to  the  southward  and  took  up  work  on  a 
sheet  covering  a  large  gap  in  the  existing  work  in  the  vicinity  of 
Matarabis  and  Tabubuc  Islands.  This  work  was  continued  under 
favorable  weather  conditions  until  the  evening  of  July  28,  when  the 
vessel  proceeded  to  Iloilo  for  coal,  arriving  there  the  following 
morning. 

On  August  1  the  Romblon  sailed  from  Iloilo  for  Manila  via  the 
Cuyo  Islands  where  the  camp  party  was  picked  up,  and  arrived  at 
Manila  on  August  3. 

The  vessel  was  undergoing  extensive  repairs  at  Manila  until  Sep- 
tember 19  when  she  again  sailed  for  the  Cuyo  Islands,  arriving  on 
the  following  evening.  A  launch  hydrographic  party  was  put  in 
camp  at  Manamoc  Island  and  remained  there  until  October  1.  The 
ship  again  took  up  the  work  where  it  had  been  discontinued,  but  was 
delayed  three  days  by  a  typhoon  passing  to  the  north. 

While  coaling  ship  at  Iloilo  on  October  30  instructions  were  re- 
ceived calling  for  some  additional  hydrographic  work  off  the  town  of 
San  Jose  de  Buena  Vista,  west  coast  of  Panay.  The  Romblon  ar- 
rived off  San  Jose  at  noon  on  October  31,  and  work  was  started  at  once. 
The  survey  was  finished  the  next  day,  and  the  Romblon  left  for  the 
Cuyo  Islands  at  12.30  a.  m.,  November  2. 

The  hydrographic  work  included  many  small  gaps  to  be  filled, 
many  split  lines  and  a  considerable  area  of  new  work.  Work  on  the 
shoal  development,  inshore  hydrography  and  filling  small  gaps  was 
taken  up  first,  in  order  to  take  advantage  of  go<^  weather.  The 
launch  was  used  for  the  inshore  hydrography  of  all  islands  and  also 
for  the  development  of  small  offshore  skoals  and  banks. 

Search  was  made  for  a  rock  reported  by  the  British  ship  Belted  BiU 
about  7  miles  southeast  of  Agutaya  Island.  About  1  square  mile  was 
dragged  with  an  1,800-foot  drag  set  to  36  feet  in  the  reported  posi- 
tion of  the  rock,  but  nothing  was  found  in  the  area  examined. 

A  shoal  with  a  least  deptn  of  17  feet  was  discovered  about  5  miles 
southwest  of  Lubic  Island.  This  shoal  is  reported  to  be  near  the 
track  taken  by  some  large  ships,  which  come  through  the  Sulu  Sea 
in  order  to  avoid  the  heavy  northeast  monsoon  in  the  China  S«^ 
while  en  route  to  the  China  coast. 

No  systematic  current  observations  were  made  during  the  work, 
but  experience  in  running  sounding  lines  showed  that  there  existed  a 
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southwesterly  set  during  the  northeast  monsoon  and  a  northeasterly 
set  during  the  southwest  monsoon.  This  set  is  variable  in  direction 
and  force,  being  deflected  and  at  times  reversed  by  the  tidal  currents. 
Narrow  belts  of  currents  have  also  been  noted,  so  that  the  question  of 
currents  seems  to  be  a  very  complicated  one  for  this  area. 

The  only  triangulation  done  was  the  location  of  a  station  on  Tabac 
Kock.  The  line  Fatimga-Lean  was  used  as  a  base  and  all  three  angles 
were  observed. 

No  general  topography  was  done.  In  a  few  cases  the  planetable 
was  used  to  locate  hydrographic  signals  where  the  previous  points 
could  not  be  recovered. 

During  the  survey  of  the  Quinaluban  and  Manamoc  groups  a  tide 
staff  at  Quinaluban  Island  was  read.  This  staff  was  referred  to  the 
datum  determined  in  previous  years.  The  differences  in  time  and 
range  over  the  area  surveyed  seem  to  be  very  small. 

Tlie  whole  season  was  unusually  free  from  storms. 

On  December  19  the  work  was  finished  and  the  vessel  proceeded  to 
Manila  via  Coron,  arriving  on  December  22. 

On  January  1,  1917,  the  steamer  Romblon  was  in  Manila  under- 
going minor  repair^  at  the  insular  repair  yard  on  Engineer  Island. 
The  party  was  engaged  on  annual  in<^entories  and  in  getting  supplies 
for  the  coming  season'i  work  around  the  southern  eLd  of  Palawan 
Island.  Formal  instructions  for  this  work  were  received  on  January 
11,  but  before  sailing  it  was  necessary  to  await  the  arrival  of  the 
steamer  Path-finder  in  order  to  arrange  limits  of  sheets  and  other 
details  in  regard  to  taking  up  the  work  to  the  northward  of  the 
Pathfinder^s  assignment.  By  Saturday,  January  13,  all  necessary 
data  had  been  received,  and  on  Monday  morning  the  Rowhlon  sailed 
for  the  working  pounds  via  Puerto  Princesa. 

The  vessel  arrived  at  Puerto  Princesa  on  the  afternoon  of  the 
17th  and  the  next  day  was  spent  in  coaling  and  watering  the  ship. 
At  noon  on  the  19th  the  Romblon  sailed  for  southern  Palawan,  choos- 
ing a  route  well  out  on  the  Sulu  Sea.  Numerous  reefs  have  been 
reported  in  that  area  so  the  sounding  machine  was  kept  going  most 
of  the  time,  letting  out  90  fathoms  of  wire  each  time.  In  no  case 
was  bottom  reached  until  well  in  toward  Bugsuk  Island.  The  boat 
sheets  of  the  Path-finder  were  successfully  used  in  navigating  the 
ship  through  the  intricate  channels  between  the  islands,  and  on 
the  afternoon  of  the  20th  the  Romhlon  jxTiohor^A  off  Bancalan  Island. 
The  crew  on  ^oing  ashore  the  following  day  to  visit  an  American « 
lumber  camp  found  three  American  soldiers  who  had  come  ashore 
in  a  banca,  having  been  blown  away  from  Corregidor  Island  two 
weeks  before.  These  soldiers  had  landed  on  Cabra  Island,  and  in 
a  calm  started  back  for  Corregidor  only  to  have  the  wind  come  up 
and  sweep  them  out  to  sea  again.  Their  next  landing  was  appar- 
entlv  on  Busuanga  Island.  There  they  got  some  water  but  were 
unable  to  approach  the  natives,  who  took  to  their  heels  at  the  first 
sight  of  them.  These  unfortunates  then  coasted  .down  Palawan 
I^and  missing  Busuanga  Strait,  and  because  of  high  seas  were 
unable  to  land  until  Bancalan  Island  was  reached ;  and  there  they 
managed  to  get  their  craft  behind  the  reef,  and  landed  very  dose 
to  the  lumber  camp.  In  a  few  dgys  they  were  able  to  return  to 
Manila  in  a  steamer  which  tows  schooners  loaded  with  logs. 
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On  Monday  morning,  January  22,  the  Romblon  took  up  anchorage 
off  Dalagican  Island,  and  the  work  of  signal  building,  tnangnlation, 
topography,  and  hydrography  was  taken  up  in  the  order  given.  The 
launch  worked  on  the  inshore  while  the  ship  took  up  the  offshore  * 
work.  The  bottom  here  is  uneven  and  invisible  so  that  very  close 
work  was  required  to  avoid  missing  any  shoals.  The  weather  was 
favorable  and  rapid  progress  was  made  until  February  13,  when 
it  was  necessary  to  go  to  Puerto  Princesa  for  coal.  Owing  to  the 
unhealthfulness  of  the  country  and  the  absolute  la(^  of  camping  sites 
near  the  work,  none  of  the  parties  was  left  behind  when  the  ship  left 
for  coal.  The  vessel  arrived  at  Puerto  Princesa  at  8 :  45  p.  m.,  Febru- 
ary 14,  and  took  up  anchorage  off  the  wharf. 

Coaling  operations  were  begun  the  following  day,  but  the  ship 
was  not  filled  up  until  the  afternoon  of  February  17. 

At  noon  on  the  19th  the  Romhlon  sailed  for  the  working  grounds, 
and  arrived  there  the  foUowing  evening. 

Topography,  triangulation,  and  hydrography  were  continued  up 
the  east  coast  of  Palawan,  the  ship  maintaining  anchorages  near  the 
center  of  the  work.  The  work  was  much  hampered  by  the  persistent 
northeast  monsoon  which  was  blowing  at  the  time.  As  the  vessel  is 
equipped  with  only  one  launch,  a  good  deal  of  running  had  to  be 
done  with  the  ship  itself  in  order  to  keep  signals  ahead  of  tiie  hydro- 
graphic  party,  and  subsequent  surveys  show  that  the  vessel  passed 
very  close  to  several  dangers  that  were  not  visible. 

The  work  of  repairing  and  overhauling  by  the  crew  was  continued 
while  in  Manila,  and  on  April  14  the  liomblon  sailed  for  Palawan, 
arriving  there  on  April  17. 

By  that  time  the  weather  had  become  fine  and  work  on  reconois- 
sance  for  the  main  scheme  triangulation  was  at  once  taken  up.  A 
launch-hydrographic  party  was  put  in  camp  on  Arrecife  Island  and 
continued  the  hydrography  of  Coral  Bay,  while  the  ship  took  up 
hydrography  and  moved  parties  around  for  signal  building  and 
reconoissance. 

On  April  30,  the  Romblon  started  for  Sandakan,  British  North 
Borneo  for  coal,  and  arrived  there  the  next  afternoon.  Arrange- 
ments were  made  with  the  Cowie  Harbour  Coal  Co.  (Ltd.),  and  the 
vessel  was  coaled  with  considerable  dispatch. 

Upon  the  return  to  the  working  grounds  work  was  continued  as 
before,  with  special  effort  put  on  the  triangulation.  The  hazy 
weather  which  had  obscured  tne  peaks  for  some  time  now  disappeared 
and  the  reconoissance  for  three  figures  extending  to  Brooks  Point 
was  soon  completed.  This  included  stations  on  Bulanjao  Range,  and 
on  Mount  Mantalagajan,  3,500  and  6,800  feetj  respectively.  The 
^  first  ascent  was  made  on  Bulanjao,  and  much  difficulty  was  encoun- 
tered both  in  finding  the  proper  route  aind  in  getting  cargadores. 
The  coast  line  is  peopled  by  Moros  who  are  in  general  a  lazy  and 
shiftless  lot,  and  it  is  only  at  the  command  of  uieir  headmen  t^at 
they  will  go  with  a  party  and  then  they  are  slow  and  arbitrary  about 
the  work. 

Datto  Batarasa,  at  Bonabona,  procured  cargadores  for  the  first 
attempt  which  was  routed  by  way  of  the  Iwahig'  River,  a  route 
recommended  by  the  datto  himself,  but  after  traveling  for  four  days, 
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the  Moros  refused  to  go  farther;  and  the  party  was  forced  to  return 
to  Bonabona,  where  it  was  picked  up  by  the  ship. 

It  was  then  decided  to  make  up  a  party  including  one  officer  and 
five  men  from  the  ship  and  try  a  route  up  the  Sumbilmg  River.  This 
trip  was  successful,  tour  tagbanuas  were  induced  to  accompany  the 
party,  and  with  this  help  they  reached  the  top  in  three  and  one-half 
days.  The  slopes  of  this  mountain  are  coverea  by  thick  undergrowth 
and  every  step  of  the  trail  had  to  be  cut  through  with  bolos. 

Fortunately,  the  weather  cleared  for  sufficient  time  and  the  re- 
quired observations  were  made.  Altogether,  the  party  was  in  the 
hills  14  days.  It  must  be  remembered  that  this  country  is  very  wild 
and  there  are  no  trails  or  communication  whatever,  and  even  the  wild 
natives  are  only  familiar  with  the  immediate  vicinity  in  which  they 
live. 

The  triangulation  scheme  included  one  high  signal  at  Tami  Point. 
About  nine  days  were  consumed  in  clearing  and  building  the  scaffold. 
The  signal  is  about  110  feet  high,  and  a  tree  is  used  as  instrument 
support. 

The  establishing  of  a  station  on  Mount  Mantala^ajan  and  the  occu- 
pation of  the  same  was  assigned  to  a  subparty.  This  party  consisted 
of  the  best  2  sailors  on  the  ^ip  and  11  wild  tagbanuas,  one  of  whom, 
their  "  Capitan  "  or  head  man,  had  charge  of  them.  It  took  the 
party  nine  days  to  reach  the  top.  Part  of  the  time  they  were  short 
of  water  and  consequently  unable  to  cook  rice.  In  fact,  they  had  to 
depend  almost  entirely  on  rain  water  and  pitcher  plants  lor  their 
water  supply  after  they  reached  the  3,000-foot  elevation.  At  the  top, 
where  they  remained  three  days,  the  party  suffered  much  from  the 
intense  cold.  Three  days  more  were  consumed  on  the  return  trip, 
making  a  total  of  15  days  for  the  expedition,  which  was  a  success  in 
every  way. 

At  the  close  of  the  fiscal  year,  signals  had  been  built  for  three 
figures  of  the  secondary  triangulation,  and  six  stations  had  been 
occupied,  including  the  base  stations. 

The  laimch  was  kept  at  inshore  hydrography  continuously,  work- 
ing from  camps  on  Arrecife  Island,  Bowen  Island,  and  Bonabona. 

The  ship  took  up  offshore  work  when  possible.  A  great  deal  of 
time  was  required  for  shifting  parties  for  the  triani:ulation  and 
reconnoissance,  so  that  the  mileage  made  by  the  vessel  is  small  as 
compared  with  the  previous  season. 

The  area  covered  is  very  full  of  reefs  and  shoals,  making;  the  work 
both  tedious  and  difficult.  With  a  ^ood  light  overhead,  these  shoals 
can  always  be  seen,  but  when  running  toward  the  sun  it  is  a  very 
different  proposition,  and  the  vessel  is  m  constant  danger  of  striking. 

Topography  was  completed  from  Capyas  Island  on  the  west  coast 
to  Iglesia  Point  on  the  east  coast.  Most  of  the  shore  line  is  covered 
with  mangroves,  and  the  work  was  difficult.  The  parties  worked  in 
waist-deep  water  nearly  all  of  the  time,  and  at  times  it  was  necessary 
to  hold  the  table  down  by  force.  All  the  streams  of  any  size  were 
traversed  by  launch  or  pulling  boat  using  estimated  speed  and  com- 
pass courses.    All  topography  was  closely  controlled  by  triangulation. 

Sandakan,  British  North  Borneo,  was  the  headquarters  for  the 
party  during  the  last  half  of  the  season.    It  is  about  180  miles  dis- 
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tant  from  the  working  grounds.  All  kinds  of  provisions  are  pro- 
curable there,  and  coal  can  be  purchased  at  present  for  30  shillings 
per  ton.  It  takes  about  three  and  one-half  hours  to  coal  the  Rom- 
hlon.  Water  is  furnished  free  by  the  Government  and  runs  at  the 
rate  of  about  8  tons  per  hour,  while  ice  can  be  purchased  at  $25  per 
ton  Borneo  currency,  with  a  rate  of  exchange  ($1=1.175  pesos). 
Ships  laundry  can  be  done  in  one  and  one-half  days,  at  the  rate  of 
5  cents  per  piece.  There  are  two  wharves  there,  (me  belonging  to 
the  coal  company,  and  the  other  to  the  Government,  which  is  the 
North  Borneo  Co.  This  ccMnpany  has  a  concession  tvoai  each  of 
the  various  sultans,  and  operates  tiie  Government  as  a  British  pro- 
tectorate. No  one  can  have  absolute  title  to  land,  but  it  can  be  leased 
for  999  years.  The  resources  of  the  country  are  slowly  being  de- 
veloped. The  interior  of  the  country  is  very  wild  and  abounds  in 
big  game,  including  elephants.  The  elephants  scratch  their  backs 
on  the  telegraph  poles,  which  causes  the  company  a  great  deal  of 
trouble.  This  country  is  also  the  home  of  the  "  Orang  Utang,"  the 
English  translation  of  which  is  the  "  Wild  man  of  Borneo,"  which 
recalls  our  youthful  circus  days. 

In  ordinary  times  a  steamer  from  Manila  makes  monthly  trips  to 
the  Palawan  coast,  going  as  far  as  Brooks  Point,  but  that  steamer 
has  been  withdrawn  and  there  is  now  only  a  hit-and-miss  communi- 
cation with  Manila,  and  most  of  this  irregular  service  is  furnish^ 
by  the  two  Coast  Survey  vessels  which  operate  along  the  Palawan 
coast.  All  mail  for  this  party  was  received  from  Puerto  Princesa 
in  native  boats  and  launches. 

[O.  W.  SwAiNsoN,  Oommanding  Steamer  ResearcK'S 

ST7MMABT  OF  BESULTS. — ^Triangulation :  3.5  square  mUes  of  area  covo^d,  8 
signal  poles  erected,  1  station  in  supplemental  scheme  occupied  for  horizontal 
measures,  3  stations  occupied  for  vertical  measures,  8  geographic  positions  de- 
termined. Topography :  2  topographic  sheets  finished,  scale,  1 :  20,000.  (These 
topographic  sheets  were  for  the  purpose  of  locating  hydrographic  signals  and 
not  shore  line.)  Hydrography:  196  square  miles  of  area  covered,  1^44  miles 
run  while  sounding,  4,423  positions  determined  (double  angles),  20,379  sound- 
ings made,  1  tide  station  established,  2  current  stations  occupied,  2  hydro- 
graphic  sheets  finished,  scales,  1 :  20,000  and  1 :  40,000. 

From  July  1  to  August  9  the  steamer  Research  was  imdergoing 
annual  repairs  at  Manna. 

On  August  15  the  vessel  sailed  for  IloilOj  arriving  on  the  17th. 
The  following  day  was  spent  in  repairing  signals^nich  had  been 
erected  in  May,  and  building  and  locating  others.  The  hydrography 
of  Iloilo  Strait  was  then  begun  with  launch  and  ship  and  continued 
every  day  when  the  weather  permitted. 

Signals  were  placed  from  100  to  300  meters  apart  along  both  the 
Panay  and  Guimaras  coasts.  They  were  located  by  planetable 
traverse  and  triangulation.  The  traverse  and  triangulation  were 
controlled  by  recovered  triangulation  stations  on  Oumiaras  Island 
and  church  spires  on  Panay  Island. 

From  Iloilo  to  the  southern  end  of  Ot<m  Bank  the  sounding  lines 
were  spaced  100  meters  apart  and  the  soundings  on  these  lines  were 
spaced  from  20  to  100  meters  apart    The  hand  lead  was  used  up  to 
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8  fathoms  in  deptii ;  at  greater  depths  soundings  were  taken  with  a 
hand  sounding  machine. 

The  positions  of  all  aids  to  navigation  were  determined  by  sex- 
tant angles. 

Current  observations  in  the  south  channel  were  made  during  59 
hours  beginning  at  8  a.  m.,  August  28,  and  ending  at  6  p.  m.,  August 
30.  The  maximum  velocity  of  current  observed  m  the  south  channel 
was  2.2  knots. 

Current  observations  in  the  north  channel  were  begun  on  October 

9  at  6  p.  m.  and  continued  until  6  a.  m.,  October  12.    A  maximum 
of  2  knots  was  observed  there. 

The  current  is  about  1  knot  stronger  off  Bondulan  Point,  and  from 
there  past  the  mouth  of  the  Iloilo  Kiver.  No  observations  were 
made  m  this  part  of  the  straits. 

A  tide  staff  was  fastened  to  the  inside  face  of  the  quartermaster's 
dock  and, connected  by  leveling  with  permanent  bench  marks  at  the 
be^nning  and  close  of  the  hydrography.  Readings  were  made  on 
this  staff  every  20  minutes  wmle  hydrographic  work  was  being  done 
and  every  20  minutes  night  and  day  while  current  observations  were 
being  made. 

No  attempt  was  made  to  determine  the  shore  line  further  than  to 
sketch  it  in  where  the  old  work  was  considerably  in  error. 

A  search  was  made  for  a  shoal  reported  in  latitude  12°  33'  and 
lon^tude  122"^  23',  and  an  area  of  2  miles  square  surrounding  this 
position  was  carefully  sounded  over.  Uniform  depths  of  200  to  390 
fathoms  were  found  with  no  indication  of  a  shoal.  A  new  light  on 
Nojgas  Island,  south  end  of  Panay,  was  located  and  its  arc  of  visi- 
bility determined. 

A  new  triangulation  station  was  established  on  the  northeastern 
side  of  Noffas  Island  in  the  vicinity  of  the  unrecovered  station  Ani. 

The  work  in  Iloilo  Strait  was  completed  on  October  12. 

[EoLiNE  R.  Hand,  Commanding  Steamer  Research,] 

SuMMABT  OF  BE8X7LTS. — ^Rcconnolssance !  Length  of  scheme  14  miles,  177 
square  miles  of  area  covered,  11  lines  of  intervlsibility  determined  as  per  sketch 
submitted,  6  points  selected  for  scheme.  Triangulation:  440  square  miles  of 
area  covered,  3  signal  poles  erected,  5  scaffolds  and  signals  built,  heights  40  to 
55  feet,  6  stations  occupied  for  horizontal  measures,  12  stations  occupied  for 
vertical  measures,  18  geographic  positions  determined,  18  bench  marks  estab- 
lished. "iTopography :  47.6  square  miles  of  area  surveyed,  85.3  miles  of  general 
coast  line  surveyed,  81  miles  of  shore  line  of  creeks  surveyed,  4  miles  of  roads 
surveyed,  4  topographic  sheets  finished,  scale  1:20,000.  Hydrography:  687 
square  miles  of  area  covered,  5,855  miles  run  while  sounding,  27,387  positions 
determined  (double  angles),  99,758  soundings  made,  6  hydrographic  sheets 
finished,  scale  1 :  20,000  and  1 :  40,000. 

On  October  18,  when  the  charge  of  the  vessel  was  transferred,  the 
steamer  Research  was  at  Manila  taking  on  supplies  and  undergoing 
slight  repairs. 

On  October  23  the  vessel  left  the  harbor  with  instructions  to  make 
a  ^neral  survey  of  Manila  Bay. 

It  being  deemed  advisable  to  begin  operations  at  the  entrance  and 
proceed  north  along  the  west,  or  Batan  coast,  the  survey  was  be^n 
m  the  waters  surroundinjj  Corregidor  and  C^ballo  Islands,  effecting 
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a  juncticm  with  hydrography  previously  executed  by  the  Coast  and 
Geodetic  Survey  and  thus  extending  the  sounding  out  of  both  the 
North  Channel  and  the  South  Channel  into  Manila  Bay. 

When  the  unsurveyed  portions  about  the  entrance  to  the  bay  were 
completed  the  hydrography  was  continued  northeastward  from  the 
channel  islands  to  a  line  drawn  northwest  from  San  Nicolas  Shoals 
beacon  and  then  north  to  Pampanga  Bay,  covering  all  of  the  area 
west  of  longitude  120°  41'.  The  topography  was  begun  at  a  point 
near  station  Limay,  at  the  end  of  a  sheet  begun  the  year  before,  and 
carried  north  to  Pampanga  Bay.  There  are  accurate  maps  of  this 
shore,  so  no  interior  detail  was  drawn  beyond  that  necessary  to 
properly  connect  with  them.  The  triangulation  consisted  of  recon- 
noissance  only.  A  scheme  was  selected,  resting  on  the  base  Orion- 
Malabon,  to  control  the  north  end  of  the  bay,  and  the  necessaiy  signals 
were  erected. 

Existing  triangulation  furnished  sufficient  control  for  the  topog- 
raphy and  hydrogjraphy. 

A  graphic  location  with  the  planetable  was  made  of  a  large  si^al 
( Api)  erected  on  the  shore,  which  will  be  one  of  ttie  occupied  stations 
of  the  translation. 

A  comparison  of  the  soundings  made  with  those  on  the  published 
charts  indicates  that  the  bottom  in  the  entrance  has  become  more 
uniform.  Farther  north  the  soundings  are  in  general  2  fathoms 
^eater  than  on  the  charts,  except  near  Pampanga  Bay,  where  theie 
IS  but  a  slight  diflference.  Shoal  water  does  not  extend  as  far  off 
the  west  shore  as  the  old  sounding  represent. 

The  charted  shore  line  of  the  Pasag  River  was  found  to  be  con- 
siderably out  of  position  to  the  northwest. 

On  January  1, 1917,  the  steamer  Research  was  engaged  in  a  ^neral 
survey  of  Manila  Bay.  The  oDcrations  in  the  bay  were  continuous 
after  that  time.  New  triangulation  was  thrown  over  the  hitherto 
uncontrolled  north  half  and  extended  up  to  the  navigable  Pasag  and 
Orani  Rivers,  the  shore  line  was  run  around  it,  and  the  included 
waters  closely  sounded,  so  that  the  end  of  the  fiscal  year  views  the 
practical  completion  of  the  work  called  for  by  instructions.  There 
remained,  on  Jime  30,  55  square  miles  of  undeveloped  area  in  the 
center  of  the  bay,  and  a  week's  work  each  of  topography  and 
hydrography  up  the  above-mentioned  streams. 

Starting  from  the  base  Orion-Malabon  C.  D.  (an  east  and  west 
line  that  spans  the  bay)  a  quadrilateral  was  determined  whose  oppo- 
site side  rested  upon  the  north  shore,  and  from  the  stations  of  this 
figure  such  intersection  points  were  selected  as  would  best  check 
the  topographic  sheets,  and  in  addition  serve  effectually  as  signals 
for  ship  soundings. 

From  the  line  Orion- Api  two  figures  were  extended  north  to  con- 
trol Pampanga  Bay  and  also  the  Pasag  and  Orani  Rivers  which 
empty  into  it.  Because  these  streams  are  used  by  steamers  as  far  as 
Ouagua,  it  was  intended  to  carry  the  topography  and  hydrography 
up  each  river  to  that  town. 

The  country  triangulated  being  low  and  swampy,  scaffolds  from 
40  to  55  feet  were  a  necessity,  and  difficulty  was  experienced  in  find- 


Digitized  by 


Google 


REPORT  OF  SUPERINTENDENT,  COAST  AND  GEODBTIO  SURVEY.      959 

ing  ^ound  in  the  required  positions  sufficiently  solid  for  their 
erection;  then,  to  insure  stability,  scantlings  had  to  be  driven  to 
serve  as  piling.  A  type  of  mark  was  adopted  to  suit  the  marshy 
nature  of  this  ground. 

The  topography  was  continued  from  a  point  on  the  west  side  of 
Pampanga  Bay  and  executed  in  detail  eastward  around  the  shore  to 
Malaoon  C.  D.,  where  it  joined  old  work.  From  here  southward  to 
Paranaque,  and  southwest  from  Sangley  Point,  the  shore  line  only 
was  run  for  the  purpose  of  locating  hydrographic  signals. 

This  north  shore  is  chiefly  a  succession  of  river  mouths,  with  nipa 
swamps  and  fishponds  between.  These  rivers  are  all  joined  into  a 
most  mtricate  system^  so  that  one  may  pass  by  boat  in  almost  any 
direction;  indeed,  it  is  possible,  though  not  practicable,  to  proceed 
by  launch  from  Manila  to  Orani  across  on  tne  west  shore  without 
goin^  into  the  bay  at  aU.  The  delineation  of  the  shore,  drawn 
sufficiently  wide  to  provide  an  ample  topographic  fringe  when  re- 
duced to.  chart  scale,  usually  includes  the  first  of  these  negotiable 
passaj^es  between  mouths.  The  watercourses  among  the  swamps 
and  ^hponds  were  surveyed,  not  sketched,  and  this  offers  a  finn 
foundation  for  the  building  on  of  interior  work  from  other  sources. 
The  fishponds  are  areas  of  cleared  swamp  dyked  off  from  the  streams 
and  connected  with  them  at  intervals  oy  elaborate  concrete  gates. 
Where  the  ponds  come  down  to  the  bay  shore,  the  dykes  are  pro- 
tected against  erosion  by  strips  of  mangrove  carefully  cultivated 
and  guarded. 

The  topography  was  finished  and  the  sheets  turned  in,  excepting 
a  short  piece  oi  mapping  up  the  Orani  and  Pasag  Rivers,  purposely 
left  to  the  last 

The  ship  hydrography  was  continued  over  the  remaining  un- 
sounded portion  of  the  bay  (east  of  120*^  41'  and  south  to  San  Nicho- 
las Shoab)  with  200-meter  lines,  which  are  being  opened  up  to  250 
meters  in  the  center.  No  change  was  found  in  the  remarkably  even 
bottom  previoudy  reported,  and  it  was  invariably  mud,  except  in  the 
proximity  of  the  shoals.  The  north  part  is  very  shallow,  which 
forced  the  ship  to  anchor  2  and  3  miles  offshore  to  the  great  incon- 
venience of  the  parties  sent  out.  The  launch  carried  the  sounding  in 
from  the  ship  limits  to  low  water,  keeping  a  consistent  relation  be- 
tween the  width  of  line  and  the  importance  of  the  locality.  Pam- 
panga Bay  (more  appropriately  Pampanga  Flats)  was  developed, 
and  the  channels  through  it  of  the  Pasig  and  Orani  Rivers.  In  con- 
nection with  the  development  off  the  north  shore,  those  streams  that 
led  to  the  marsh  villages,  or  appeared  to  offer  a  feasible  power-boat 
route  to  the  big  towns  inside,  were  sounded  to  the  limit  of  the  topog- 
raphy, stopping  preferably  at  a  fork.  None  of  them  is  used  regu- 
larly by  launches,  for  the  Manila  Railway  serves  effectually  all  that 
north  bay  country  above  the  swamps. 

The  river  at  Malabon  was  sounded  to  the  shipyards  of  the  Yangco 
Steamship  CJo.,  close  work  was  done  off  the  Pasig  River  mouth  and 
the  Manila  breakwater,  the  channel  buoys  were  located,  and  the  sur- 
vey was  extended  behind  the  breakwater  up  to  the  limit  of  dredging 
operations. 
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Special  Duty, 
massachusetts. 

BELOCATION  OF  TRIAL  COURSE  FOR  SX7BMARINES  AT  FBOYINCETOWN,  MASS. 
[H.  P.  RiTTER.] 

In  accordance  with  a  request  from  the  Navy  Department  arrange- 
ments were  made  at  the  end  of  July,  1916,  for  the  inspection  at 
Quincy,  Mass.,  of  four  beacons  constructed  for  end  ranges  of  the  sub- 
marine torpedo-boat  trial  course  of  Provincetown,  Mass.,  and  after- 
wards for  the  relocation  of  the  ranges  and  the  supervision  and  inspec- 
tion of  the  work  of  location  and  construction  oi  the  f oimdations  for 
the  beacons. 

The  officer  assigned  to  this  duty  arrived  in  Boston  on  the  afternoon 
of  July  27,  and  on  the  28th  proceeded  to  the  works  of  the  Fore  River 
Shipbuilding  Corporation  at  Quincy  and  inspected  the  4  beacons  and 
the  12  forms  for  the  concrete  piers,  which  were  found  to  have  been 
satisfactorily  completed. 

On  the  morning  of  the  29th  the  observer  returned  to  Boston  and 
on  the  following  morning  proceeded  to  Provincetown. 

It  being  the  desire  of  the  Navy  Department  to  have  the  ranges 
more  to  the  westward  (about  one-eighth  of  a  mile)  so  that  the  east- 
ern range  beacons  would  be  clear  of  the  sand  dune  and  the  Long 
Point  Lighthouse  buildings,  a  preliminary  inspection  and  survey 
were  made  to  ascertain  just  how  much  the  ranges  could  be  shifted  and 
preserve  the  best  range  location  for  each  end  of  the  mile. 

It  was  found  that  by  shifting  the  ranges  600  feet  to  the  westward, 
the  eastern  range  would  be  clear  of  the  above-mentioned  obstructions, 
and  the  range  defining  the  western  end  of  the  measured  mile  would 
be  clear  of  the  buildings  of  the  Wood  End  Coast  Guard  station. 

Afterwards,  the  old  ranges  Nos.  1  and  5  were  checked  by  means  of 
the  triangulation  stations  and  other  points  used  in  the  verification  of 
1909  and  1915  and  the  new  ranges  laid  out  parallel  to  and  600  feet 
to  the  westward  of  the  old  ranges. 

A  profile  of  the  surface  of  the  ground  of  each  range  was  then  made 
and  the  location  of  each  one  of  the  four  range  beacons  determined. 

Stakes  were  set  for  the  center  of  each  range  beacon  and  its  three 
concrete  piers. 

The  work  of  placing  the  concrete  piers  and  the  erection  of  the 
beacons  by  the  contractors  was  supervised  during  construction  by 
the  officer  assigned  to  this  duty  and  verified  after  completion. 

New  quarter,  half,  and  three-quarter  mile  ranges  were  also  de- 
termined. 

Front  and  rear  targets  were  placed  on  the  half-mile  range,  and 
range  stakes  on  the  quarter  and  three-quarter  mile  ranges. 

EXHIBIT  OF  THE  COAST  AND  QEODETIG   8UBVEY  AT  THE   MEETHfG  OF  THE  NATIOHAL 

ACADEMY  OF  SCIENCES. 

[R.  P.  Luce.] 

On  the  afternoon  and  evening  of  November  13  an  exhibit  iUus- 
trative  of  the  work  and  methods  of  the  United  States  (Mat  and 
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Geodetic  Survey  was  made  at  the  meeting  of  the  National  Academy 
of  Sciences  in  the  buildings  of  the  Massachusetts  Institute  of  Tech- 
nology at  Boston. 

The  exhibit  was  most  successful  in  calling  attention  to  the  activi- 
ties of  the  Survey. 

The  scientific  members  of  the  society  and  visitors  manifested  much 
interest  in  the  material  shown  and  made  a  number  of  useful  sug- 
gestions for  improving  the  charts  and  nautical  publications. 

EXPERIMENTAL  WOBK  TO  TEST  THE  ACCUBACT  OF  THE  WOE  D&AO. 

[N.  H.  Heck.] 

During  the  season  of  1916  some  interesting  experimental  work  was 
done  by  N.  H.  Heck  to  test  the  accuracy  of  tne  wire  drag. 

These  experiments  were  necessarily  made  on  land  as  the  actual 
operation  of  the  drag  beneath  the  surface  of  the  water  can  not  be 
observed  by  any  means  available. 

The  primary  object  of  these  experiments  was  to  discover  under 
what  conditions  it  is  possible  for  the  drag  wire  to  slide  over  the  top 
of  a  smooth  bowlder  at  a  depth  less  than  the  effective  depth  of  the 
drag  without  being  noticed. 

The  liability  of  the  drag  to  slide  over  an  obstruction  is  of  course  de- 
pendent largely  upon  the  slope  of  the  obstruction  and  whether  its 
surface  is  rough  or  smooth  ana  also  upon  the  depth  to  which  the  drag 
is  set  as  compared  to  that  of  the  obstruction. 

The  actual  conditions  of  wire-drag  work  were  of  course  not  ob- 
tained in  these  experiments,  but  it  was  assumed  that,  no  matter  how 
the  wire  is  brought  in  contact  with  the  rock,  it  will  act  in  a  similar 
manner^ 

It  is  found  that  there  is  little  danger  of  the  drag  failing  to  hold 
when  the  rock  has  projections  and  that  the  wire  will  hold  at  a  slope 
of  about  25®  or  more.  At  a  less  slope  the  action  of  the  wire  is  un- 
certain. 

Marine  growth  has  a  tendency  to  hold  the  wire. 

With  a  neayy  swell  the  tendency  of  the  drag  to  a  slide  over  an 
obstruction  is  increased. 

NEW    YORK. 

EXHIBn  OF  COAST  AND  OEODEnC  8UBVEY  AT  NATIONAL  HOTOB  BOAT  SHOW  AND  AT 
PAN   AMERICAN    AERONAUTIC  EXPOSITION. 

[L.   A.   POTTEE.] 

An  exhibit  illustrating  the  activities  of  the  Coast  and  Geodetic 
Survey  was  made  at  the  Thirteenth  Annual  Motor  Boat  Show  held 
at  the  Grand  Central  Palace,  New  York  City,  from  January  27  to 
February  8,  inclusive. 

The  space  assigned  to  the  Coast  and  Geodetic  Survey  was  on  the 
second  noor  of  the  building  neai:  the  Lexington  Avenue  side  and  in 
a  very  desirable  location. 

Charts,  photographs,  and  sketches  were  displayed  at  the  back  of 
the  space  and  on  the  rront  of  the  counters,  and  miscellaneous  pub- 
lications on  the  counters.  Two  movable  tables  were  provided,  one 
for  the  display  of  the  instruments  and  one  for  the  spare  charts  not 
on  the  walls. 
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The  exhibit  was  made  up  as  follows : 

Charts, — About  100  charts,  including  all  of  the  sailing  and  ^^eneral 
charts  of  the  Atlantic  coast ;  the  1 :  80,000  scale  charts  from  Maine 
to  South  Carolina ;  the  harbor  charts  from  the  eastern  end  of  Long 
Island  Sound  to  Delaware  Bay  entrance;  and  the  general  charts 
covering  the  Pacific  coast,  Porto  Eico,  Hawaii,  and  the  Philippines. 
About  20  charts  were  displayed  on  the  space  at  the  back  and  the 
remainder  on  a  table  for  ready  reference. 

The  charts  of  New  York  Harbor  and  vicinity  attracted  the  most 
attention,  but  practically  every  chart  on  hand  was  referred  to  and 
consulted  at  some  time  during  the  show.  The  1 :  80,000  scale  charts, 
Nos.  1211  to  1216,  inclusive,  were  pasted  together  to  form  a  com- 
plete chart  of  Long  Island  Sound,  Long  Island,  and  New  York 
Harbor,  and  attracted  the  most  attention.  Next  to  this  was  chart 
No.  369,  also  pasted  together  to  fonli  a  complete  chart  of  New  York 
Harbor.  There  were  many  inquiries  for  the  new  chart  of  New  York 
Harbor  and  that  of  Jamaica  Bay  and  Shinnecock  Bay  to  Great  South 
Bay  from  people  who  had  learned  from  their  local  papers  that  such 
charts  had  recently  been  issued,  clearly  demonstratmg  the  value  of 
this  method  of  advertising.  Many  people  expressed  a  desire  tor  a 
chart  covering  the  difficult  inland  waterways  between  areas  covered 
by  these  two  charts. 

Coast  pilots  and  tide  tables, — A  complete  set  of  the  volumes  issued 
by  the  Survey  was  on  display.  They  were  freely  consulted  and 
brought  forth  most  favorable  comment.  The  inside  route  pilots,  and 
especially  the  one  from  New  York  to  Key  West,  attracted  the  most 
attention. 

Special  publications, — ^About  20  of  the  more  recent  publications  on 
the  wire  drag,  magnetics,  geodesy,  topography,  the  annual  reports  of 
the  Superintendent  and  tne  Secretary  of  CJommerce,  etc.,  were  on 
display.  They  were  of  special  interest  to  manv  people  interested  in 
the  particular  subjects.  Each  was  plainly  marKed  with  the  informa- 
tion as  to  how  copies  could  be  obtained. 

Instruments. — ^A  sextant,  three-arm  protractor.  Courts  protractor, 
parallel  rule,  and  signal  lamp  were  the  instruments  exhibited.  An 
engraved  plate  of  Woods  Hole,  Mass.,  was  also  on  display.  There 
were  a  large  number  of  requests  for  an  explanation  of  tne  operation 
of  the  sextant  and  many  inquiries  from  amateur  navigators  for  an 
explanation  of  the  use  of  the  parallel  rule  and  the  methods  of  laying 
off  a  course.  The  signal  lamp  also  attracted  considerable  atten- 
tion. It  was  operated  by  a  single,  9-volt,  "Hy-Watt"  dry  battery, 
made  by  the  Cleveland  Battery  &  Electric  Co.,  30  Church  St,  New 
York,  and  loaned  for  the  show. 

Pkotoffraphs. — ^About  40  photographs  illustrating  different  phases 
of  Coast  Survey  activity  were  displayed.  They  attracted  much  at- 
tention from  people  of  all  classes.  The  wire-drag  pictures  were  dis- 
played by  themselves  in  a  conspicuous  position  and  attracted  a  large 
amount  of  attention. 

Miscellaneous  material. — ^A  card  showing  the  flags  of  the  Depart- 
ment of  Commerce,  chart  showing  graphically  the  limits  of  coast 
pilots  and  inside  route  pilots  on  the  Atlantic  coast,  diagrams  show- 
11^  the  location  of  wrecks  in  Alaska  and  on  the  Pacific  coast  and  the 
relative  size  of  Alaska  as  compared  with  New  England  and  the 
United  States,  and  some  other  miscellaneous  material  were  e^bited. 
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The  Lake  Survey  Bulletin  and  the  Annual  Keport  of  the  Chief  of 
Engineers  were  on  hand  to  answer  specific  inquiries  concerning  the 
inland  waterways. 

Publications  far  distribution, — The  following  publications  were  on 
hand  for  distribution:  List  of  Publications  of  the  Department  of 
Commerce;  Elements  of  Chart  Making;  The  Work  of  the  Coast  and 
Geodetic  Survey ;  The  Department  of  Commerce ;  Notes  Relating  to 
the  Use  of  Charts;  Circular  No.  236,  The  Regulation  of  Motor  Boats; 
Pilot  Rules;  Laws  and  Regulations  Prescribed  by  the  Steamboat- 
Inspection  Service;  Coast  and  Geodetic  Survey  Chart  Catalogue; 
printed  cards  showing  the  location  of  the  suboflSce  and  the  other 
agencies  in  New  Yoric;  a  mimeographed  list  of  agencies  on  the 
x\tlantic  coast;  and  a  mimeographed  sheet  showing  in  tabular  form 
the  distances  and  maximum  drafts  that  can  be  carried  through  the 
inland  waterways  from  New  York  to  Key  West,  thence  to  New 
Orleans,  thence  to  Chicago,  thence  to  New  York  by  way  of  the  Great 
Lakes. 

The  attendance  at  the  show  was  said  to  be  over  100,000,  and  a  large 
percentage  of  this  number  showed  more  or  less  interest  in  the  Coast 
and  Geodetic  Survey  exhibit.  After  the  first  day,  the  show  was  open 
from  10.00  a.  m.  to  10.30  p.  m.,  and  the  officer  in  charge  was  present 
at  all  times,  except  for  two  half-hour  periods  daily,  at  which  times 
the  clerk  from  the  New  York  suboffice  relieved  him.  The  inspector 
in  the  New  York  suboffice  rendered  every  assistance  possible,  both  in 
the  arrangement  of  the  exhibit  and  in  his  attendance  during  some 
of  the  busiest  periods.  The  crowds  attending  the  show  were  so  large 
that  the  exhibit  could  not  be  greatly  expanded  without  requiring  the 
attention  of  more  than  one  man. 

At  the  end  of  the  motor  boat  show  the  exhibit  was  transferred  to 
another  location  in  the  Grand  Central  Palace  and  continued  through- 
out the  Pan  American  Aeronautic  Exposition,  from  February  8  to 
15,  inclusive. 

DISTRICT  OP   COLUMBIA. 

EXHIBIT   OF   THE    COAST   AND   GEODETIC   SURVEY    AT   THE   ANNUAL    MEETING    OF   THE 
CHAMBER    OF    COMMERCE    OF    THE    UNITED    STATES. 

[R.  P.  Stbough.] 

In  connection  with  the  annual  meeting  of  the  Chamber  of  Com- 
merce of  the  United  States  an  exhibit  was  made  of  a  selection  of 
charts  showing  the  progress  and  needs  of  the  Survey  and  of  some  of 
the  instruments  used  in  the  actual  field  work. 

Due  to  the  lack  of  funds  and  limited  time  available  for  the  prepara- 
tion of  this  exhibit,  it  was  not  possible  to  adequately  show  many  of 
the  most  interesting  features  of  the  work. 

Notwithstanding  these  drawbacks,  many  persons  manifested  an 
interest  in  the  work  accomplished  and  in  the  methods  used  in  survey- 
ing operations. 

VIRGINIA. 
[F.  B.  T.   SiEMS.] 

In  July,  1916,  arrangements  were  made  for  taking  a  series  of 
motion  pictures  and  photographs  of  survey  operations. 

The  photographic  party  left  Washington  for  Norfolk,  Va.,  on 
July  24. 
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Some  delay  was  occasioned  by  the  fact  that  films  for  the  motion 
pictures  were  not  received  until  July  81,  but  in  the  meai^while,  photo- 
graphs were  obtained  and  borrowed  film  was  used  in  getting  motion 
pictures  of  the  topographic  party  at  Lynnhaven  Bay,  Va. 

In  all,  44  motion  pictures  and  48  photographs  were  obtained  illus- 
trating various  phases  of  the  surveying  operations. 

The  work  was  completed  by  August  7. 

WASHINGTON. 
TEBmCATION    OF    8UBMABIMB    SPEED    TRIAL   OOUBSB,    POST   TOWNSEND    BAT,    WASH. 

[John  A.  Daioels.] 

In  the  latter  part  of  April,  1917,  the  work  was  begun  of  checking 
the  submarine  speed  trial  course  located  in  Port  Townsend  Bay, 
Wash.,  between  Walan  Point  and  Crane  Point. 

After  an  examination  of  the  ground  it  was  decided  that  the  most 
expeditious  and  satisfactory  means  of  verification  would  be  by  means 
of  a  traverse.  It  was  also  decided  to  establish  permanent  maris  so 
that  the  course  would  be  readily  reestablished  at  any  future  time 
without  remeasurements  in  case  tne  ran^^  marks  were  destroyed. 

Base  measurement  methods  were  useaon  the  traverse.  Two  meas- 
urements were  made  of  each  section,  and  the  greatest  discrepanqr 
between  the  two  measurements  of  a  section  was  3.9  millimeters  in 
a  1,400-meter  section.  The  accepted  value  for  each  section  was  taken 
as  the  mean  of  the  two  measurements.  The  correction  for  grade  was 
obtained  by  running  a  check  line  of  spirit  levels  over  the  stakes.  The 
angles  at  the  turns  in  the  traverse  were  measured  with  a  4-inch 
Berger  instrument. 

In  order  to  set  permanent  marks  at  the  half  and  quarter  points, 
it  was  necessary  to  devise  a  method  of  locating  these  pomts  accurately 
for  this  purpose.  It  was  first  determined  by  inspection  what  numbcur 
of  stake  of  the  traverse  fell  nearest  these  desired  points,  then  tiie 
horizontal  distance  to  this  stake  was  carefully  computed.  The  re- 
maining distance  required  to  make  up  the  half  or  quarter  mile  was 
then  reduced  to  the  traverse  and  taped  off  carefully  from  the  chosen 
stake.  The  desired  point  on  the  traverse  having  been  found,  the 
instrument  was  placed  over  it,  and  a  line  parallel  to  the  initial  line 
was  laid  off.  Upon  this  line  at  a  convenient  point  above  high  water 
the  mark  was  set. 

The  north  range  marks  were  recovered  as  they  were  originally 
established.  This  line  was  permanently  marked  as  an  initial  li^ 
and  all  other  lines  were  referred  to  it  The  ranee  at  the  half  mile 
and  at  the  mile  had  been  recently  rebuilt,  but  flie  half-mile  front 
range  had  been  destroyed.  In  conseauence,  the  ranges  at  the  be^n- 
ning  and  end  of  the  mile  were  the  only  ones  that  could  be  verifiecL 

Permanent  marks  for  restoring  the  ranges  at  the  beginning  and  at 
the  end,  as  well  as  at  the  half  and  quarter  mile  points,  were  estab- 
lished. Explicit  directions  are  given  upon  the  drawing,  showing  the 
present  condition  of  the  course,  for  reestablishing  the  course  at  anv 
time,  no  matter  if  all  of  the  range  marks  are  destroyed.  The  length 
of  the  course  between  the  present  ranges  was  foimd  to  be  exactly  a 
nautical  mile. 
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NEW  ELECTRIC  LAMPS. 

On  July  18  the  chief  of  the  instrument  section  visited  the  Haw- 
thorne Manufacturing  Co.,  at  Bridgeport,  Conn.,  to  arrange  in  regard 
to  the  manufacture  of  searchlights  for  the  new  electric  signal  lamps. 
After  some  discussion  and  explanation,  satisfactory  arrangements 
were  made  with  this  firm  for  furnishing  these  lamps. 

On  July  19  the  same  officer  called  on  H.  W.  McCandless  Co.,  in 
New  York,  and  learned  that  100  of  the  special  lamp  bulbs  made  for 
this  Survey  had  been  forwarded  the  day  before.  These  proved  to  be 
equal  to  the  sample  on  which  the  contract  had  been  given  and  were 
accepted. 

MISSISSIPPI  RIVER  COMMISSION. 
[H.  p.  RiTTKB.] 

In  accordance  with  law  and  in  addition  to  his  other  duties  an  officer 
3f  the  Survey  has  continued  to  serve  as  a-member  of  the  Mississippi 
Kiver  Commission  and  to  perform  the  duties  incident  thereto,  includ- 
ing attendance  at  the  meetings  of  the  commission  and  the  annual  low- 
water  inspection  of  the  river  from  Kock  Island,  111.,  to  New  Or- 
leans, La. 

Bespectfully, 

E.  Lester  Jones, 

Superintendent. 
To  Hon.  William  C.  Rbdpield, 

Secretary  of  Commerce. 
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REPORT 

OF  THE 

SUPERVISING  INSPECTOR  GENERAL 

STEAMBOAT-INSPECTION  SERVICE. 


Department  of  Commeboe, 

Steamboat-Inspection  Sebvioe, 

Wdshington,  September  ff,  1917. 
Sm:  Herewith  is  submitted  the  report  of  the  operations  of  the 
Steamboat-Inspection  Service  for  the  nscal  year  ended  June  30, 1917, 
as  required  by  section  4403,  Revised  Statutes,  and  Department 
regulations  relating  thereto. 

OBGANIZATION. 

The  following  positions  were  embraced  in  the  Steamboat-Inspec- 
tion Service  at  the  close  of  business  June  30,  1917: 

At  Wadiiiigton,  D.  C: 

Supervifling  Inspector  General 1 

Chief  clerk  (who  is  Acting  SuperviBing  Inspector  General  in  the  absence  of 

that  officer) 1 

aerks 8 

MesBenper 1 

In  the  service  at  laige: 

Supervisinj^  inspectors 10 

Traveling  inspectors 2 

Local  inspectors  of  hulls 47 

Local  insi)ectorB  of  boilers 47 

Assistant  inspectors  of  hulls 68 

Assistant  inspectors  of  boilers 68 

Clerks  to  bourds  of  local  inspectors 69 

Total 302 

Thirty-two  permanent  positions  were  added  to  the  Service  during 
the  year  as  follows : 

Cme  clerk  in  the  office  of  the  Supervising  Inspector  General,  Wash- 
ington, D.  C. 

One  traveling  inspector  with  headquarters  at  San  Francisco,  Cal. 

One  assistant  inspector  of  hulls  and  one  assistant  inspector  of 
boilers  at  each  of  the  following  ports:  San  Francisco,  Cal.;  Seattle, 
Wash.;  Albany,  N.  Y.;  Norfolk.  Va.;  Baltimore,  Md.;  Boston,  Mass.; 
Providence,  R.  I.;  Detroit,  Mien.;  Chicago,  111.;  Grand  Haven,  Mich.; 
and  New  Orleans,  La. 

Two  assistant  inspectors  of  hulls  and  two  assistant  inspectors  of 
boilers  at  Cleveland,  Ohio,  and  Buffalo^  N.  Y. 
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SUMMABT  OF  OFFIC5E   WORK. 

Following  is  a  summary  of  the  work  of  the  OflSce  of  the  Super- 
vising Inspector  General  lor  the  fiscal  year  ended  June  30,  1917: 

Copies  of  circular  letters  issued 143, 176 

Copies  of  Steamboat-Inspection  Service  Bulletins  issued 27, 200 

Excursion  permits  reported  issued 209 

Permits  to  use  oil  as  fuel  on  steamers 127 

Miscellaneous  accounts  examined  and  approved 1,960 

Index  (card  system)  correspondence,  new  numbers 3,500 

Estimated  number  of  letters  answered 45, 000 

Personal-expense  accounts  examined  and  approved 2, 590 

Daily  repcurts  of  inspectors  examined  and  approved 22, 300 

Returns  of  nonexpendable  property  received,  examined,  and  filed 62 

Returns  of  expenaable  property  received,  examined,  and  filed 62 

Requisitions  for  supplies,  printed  stationery,  and  blank  forms  received, 

examined,  and  approved 1,720 

Reports  of  casualties  and  violations  of  law  recorded  and  filed 2, 040 

Special  reports  on  casualties  prepared  and  submitted  to  the  Secretary  ol 

Commerce 1, 123 

Vessel  inspection  cards  received,  examined,  and  filed 25, 000 

Reports  of  tests  of  materials  at  mills  received,  recorded,  and  filed 879 

Reports  examined  of  life  preservers  inspected  at  factory 490 

License  cards  received,  examined,  and  filed 32, 000 

Reports  of  absences  received,  examined,  and  filed 624 

Reports  of  circular  letters  acknowledged,  received,  examined,  and  filed 732 

Reports  of  passengers  carried,  receiv^,  examined,  and  filed 1, 575 

Records  of  fusible  plugs  inserted  in  boilers  received,  examined,  and  filed 9, 450 

Invoices  of  supplies,  blank  forms,  and  printed  stationery  received,  checked, 

and  forwarded 4, 500 

Card  records  of  certificates  of  service  issued  to  able  seamen  received,  ex- 
amined, and  filed. ". 14, 000 

Card  records  of  certificates  of  efliciency  issued  to  lifeboat  men  received,  ex- 
amined, and  filed 14, 500 

EXPENDITUBE8. 

Following  is  a  detailed  accoimt  of  the  expenditures  for  the  fiscal 
year  ended  Jime  30,  1917: 

Salaries,  Supervising  Inspector  General,  supervising  and  local  inspectors, 
assistant  inspectors,  traveling  inspectors,  and  clerks  to  local  boards . . .  ^91, 266. 85 

Salaries,  clerks  and  messenger  m  the  Office  of  the  Supervising  Inspector 
General  at  Washington,  D.  C 12,425.00 

Total 503,691.85 

Traveling  expenses  (actual) 78, 419. 96 

Rents,  offices 13.330.16 

Furniture,  instnmients,  etc. ,  and  repairs  to  same 11, 865. 53 

Stationery,  supplies,  and  transportation  of  same 5,891.27 

Telephone  rents  and  telegrams 3, 918. 15 

Witnesses'  fees  and  mileage  in  cases  of  investigation 1, 518. 43 

Ice,  fuel,  and  electric  light 352. 65 

Janitor  service 203.'20 

Moving  offices 187. 00 

Toilet  service,  laundry,  soap,  etc 165.99 

Marine  publications  and  official  railway  guides 162.37 

Miscellaneous 53.00 

Total  traveling  and  miscellaneous  expenses 116, 067. 71 

Salaries  as  noted  above 503.69L85 

Total  expenditures  for  year  ended  Jtme  30, 1917 619,759.56 

Total  expenditures  for  year  ended  June  30, 1916 555,593.64 

Increase,  1917 64,165.92 
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Salaries,  1917 1503,691.86 

Salaries,  1916 456,683.41 


Increase,  1917 48,008.44 

Contingent  expenses,  1917 116, 067. 71 

Contingent  expenses,  1916 99, 910. 23 

Increase,  1917 16.157.48 


Rents,  1917 13,330.16 

Rents,  1916 10,722.33 

Increase,  1917 '.....        2.607.83 

Traveling  expenses,  1917 78, 419. 96 

Traveling  expenses,  1916 69, 612. 18 

Increase.  1917 8.807.78 

As  shown  above,  there  were  increases  in  salaries,  traveling  expenses, 
and  rents  over  the  previous  year.  The  increase  in  salaries  was  due  to 
the  appointment  oi  additional  inspectors  and  clerks,  and  the  increase 
in  traveling  expenses  was  due  to  the  fact  that  the  number  of  inspectors 
in  the  Service  was  substantially  increased  during  the  year.  During 
the  year  several  oflBices  were  moved  from  Government  buildings  to 
private  buildings,  thereby  increasing  the  amount  paid  for  office  rents. 

NUMBER,    CLASS,    AND  TONNAGE   OP    VESSELS    INSPECTED. 

There  is  submitted  herewith  a  tabulated  statement  showing  the 
number,  class,  and  tonnage  of  vessels  regularly  inspected  by  this 
Service  and  granted  certificates. 
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MISCELLANEOUS    INSPECTIONS 

Following  is  a  statement  of  steam  vessels  granted  letters  of  approyal 
of  designs  of  boilers,  engines,  and  other  operating  machinery  in- 
spected under  an  act  of  Congress  approved  June  9,  1910,  which  vessels 
are  not  inspected  annually,  only  one  inspection  being  made  for  letter 
of  appro vfiJ;  hulls  of  United  States  Government  vessels  inspected; 
and  boilers  in  or  for  United  States  Government  steamers  ana  build- 
ings inspected  during  the  year  ended  June  30,  1917: 


= : 

Local  inspectioii 
district  (port). 

Steam 

vessels 

granted 

letters  of 

approval. 

Gov- 
ern- 
ment 
ves- 
sels 
in- 
spect 
ed. 

Gov- 
ern- 
ment 
boil- 
ers 
in- 
spect- 
ed. 

district  (port). 

Steam 

vessels 

granted 

letters  oT 

approvaL 

Gov- 
ern- 
ment 
vea- 
sels 
in- 

G«v. 
era- 
moit 

boa- 

•n 
in- 

San  Frandsoo,  Gal... 
Honolulu.  Hawaii .  .^ 

Num- 
ber. 

1 

Oro$$ 
ton- 
nage. 
27 

7 

82 

1 

n\ 

i 

6 

6 
31 
34 
61 
43 

7 
22 
161 
130 
19 
11 
18 
19 
70 

Cincinnati,  Ohio 

Point  Pleasant,  W. 
Va,     . 

JViU7»- 

her. 
1 

Qrott 
ton- 
nage. 
58 

1 

» 

Junfiftu  A  l&skA 

fl 

Los  Aneeles.  Cal 

Petroit,  Mich- 

4 

2* 

2 
2 
5 

11 

Portland,  Orep 

3 

102 

i' 

2 
6 

Chicago,  HI 

1 

19 

1 

St.  Michael,  Alaska. . 

I'uluui,  Mum...  . 

7 

Seattle.  Wash 

New  York,  N.Y.... 
Albany,  N.  Y 

2 
2 

98 

ao 

Grand  Haven.  Mich . 

Marquette,  Mich 

Milwaukee,  Wis 

Cleveland .  Ohio 

Buffalo,  N.Y 

Burlington,  Vt 

2 
2 

1 
1 
12 

64 
38 

31 

12 

260 

8 

B 

3 

New  Haven,  Conn... 

] 

Philadelphia,  Pa 

Norfolk,  Va 

1 
1 

20 

77 

1 

9 

Baltimore,  Md 

Osweeo.  N.' Y... 

i 

17 

5 

Charleston.  8.  C 

Jacksonville.  Fla . . . . 

1 

21 

1 

Toledo,  Ohio !" 

New  Orleans,  La 

Apalachioola,  Fla.. 

6 

1 

154 
3 

3 

Savannah,  Ga ...... . 

15 

St.  Louis,  Mo 

1 

19 

1 

Galveston,  Tex 

M 

Dubuque,  Iowa 

Mobile,  AUl. 

3 

46 

2S 

Boston,  Mass 

1 

San  Juan,  P.  R 

a 

New  I/ondon,  Conn. 

Total,  1017 

Total,  1916 

Portland,  Me 

Providence^.  I 

2 
1 
2 
2 
2 

53 
71 
38 
21 
50 

51 
44 

1,328 
1,260 

s 

i.an 

LoulsvUle,ky 

Evansville,  Ind 

Increase    (+) 
or    decrease 
(-) 

+7 

-H68 

—12 

Memphis,  iTenn 

Nashville.  Tenn 

28 

140 
54 
11 

UD 

Pittsburgh,  Pa 
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Following  is  a  statement  of  reinspections  of  passenger  and  ferry 
steamers  made  by  boards  of  local  inspectors  durmg  the  year: 


TiOCAl  inspecUoQ  district. 

Pas- 
senger 
steam- 
ers. 

Ferry 
steam- 
ers. 

Total. 

Ix)cal  inspection  district 

Paa. 
senger 
steam- 
ers. 

Ferry 
steam- 
ers. 

TotaL 

90 

6* 

23 

3 

339 

41 

74* 

3 
2 

1 

36' 

10 
29 
3 
9 
8 
18 
8 
4 
7 
7 
10 

90 

2 

8 

77 

27 

517 

137 

10 

131 

179 

180 

9 

4 

27 
133 
41 
127 
27 
46 
47 
82 
33 
29 
38 
44 
13 

Cincinnati,  Ohio 

Point  Pleasant,  W.Va... 
Detroit,  Mich 

20 
3 
58 
47 
15 
109 
7 
23 
13 
18 
53 
12 
24 
13 
117 
2 
5 
11 
24 

26 
11 
43 

W 

8 

2* 

8* 

6 
...... ^. 

60 
6* 

46 

Honoluln.  Hawaii 

Los  Angeles,  Cal 

2 
2 

54 
34 
178 
96 
10 
57 
146 
177 
7 
3 
27 
97 
31 
98 
24 
37 
39 
64 
25 
25 
31 
37 
3 

14 
101 

Portlftlla    Or«flr    . 

Chicago,  111 

47 

Seattie,  Wash 

DnluiSiV_Minn 

27 

New  York,  N.  Y 

Grand  Haven,  Mich 

Marquette,  Mich 

U7 

Albany,  N.Y 

7 

Newdaven,  Conn 

Philadelphia,  Pa 

Milwaukee',  Wis 

23 

Port  iHuron.  Mich 

Cleveland,  Ohio 

15 

Norfolk,  Va 

18 

Baltimore  Md  .    ... 

Buflalo,  M.  y 

61 

Qiarleston,  8.  C 

BnrHngtnn   Vt 

18 

Jacksonville.  Fla 

Oswego.  N.' Y 

24 

Savamnah,  f*a   

Toledo,  Ohio 

17 

Bt.  Loiiis,'Mo 

New  Orleans,  La 

186 

Dubuque,  Iowa 

Galveston,  Tex 

2 

Bostrai,  Mass 

5 

Bangor,  Me . 

Mobile,  Ato 

11 

New  London,  Conn 

Ran  Jmm,  P.  R , . . .    . 

80 

Pm>tlftm1    Ma' 

Total,  1917 

1,868 
1,889 

990 
862 

2,827 

Louisville,  Ky 

Total,  1916 

Increase  (+)  or  de- 

2,741 

Memphis,  'T'enn .  

-21 

-1-107 

Nash Villp,  'T^^TiTi , , 

+86 

Pittsburgh,  Pa 

MABINE-BOILEB   PLATES   TESTED. 


During  the  year  ended  June  30,  1917,  3,609  marine-boiler  plates 
were  tested  at  the  mills  by  assistant  inspectors  of  this  Service,  imder 
act  of  Congress  approved  January  22,  1894.  Of  this  mmiber  3,434 
were  accepted  ana  175  were  rejected,  as  follows: 


Inspected  by  assistant 
inspector- 


Plates  rejected  because  of— 


§1 
t 


Total. 


B.  G.  Allen,  Coates- 
viUe.Pa. 


J.  B.  iaywiBrd,  Pitts- 
burgh. Pa 

S.  A.  Mills,  Philadel- 
phia, Pa 

J.  T.  Famham,  Chi- 


12 


CM0,JD1. 


Huston,  Cleve- 
land, Ohio 

R.  H.  Reynolds,  Mil- 
waukee, Wis 


Total,  1917. 
Total,  1916........ 


17 


8    8 


26 


2     2 


62 
162 


761,793 
70     922 

16l    442 

12     146 

i 
2     125 


7     39     8 

44'  132 


1,868 
902 

458 

158 
137 

G 


11 


1753,434 
3884,-" 


Increase  (+)  or 
decrease  (—)... 


+1 


+3 


-100 


+6+10 


!    I 

-37-93,+8 


+3+2|+2 


+1 


-5+1 


-11 


-4 


1654, 


3,600 
,558 


-213  -731 


-944 
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Also  there  were  inspected  at  the  mills  a  large  number  of  steel  bars 
for  braces  and  stay  Dolts  in  marine  boilers.  Many  requests  from 
other  branches  and  departments  of  the  Goyemment  for  tests  of 
material  at  the  mills  were  complied  with  and  reports  rendered  to  the 
proper  officials. 

NEW   LIFE   PftESERyERS   INSPEGTBD. 

During  the  fiscal  year  inspectors  of  this  Seryice  inspected  new  life 
preseryers  as  follows: 


Kind 

Block  oork 

Tule 

Compressed  oork 

Balsa  wood  (A  B  C) 

Uanasilk 

Total,  1017 

Total,  1916 

Increase  (+)  or  decrease  (—)... 


Passed. 


R^iacted. 


180,806 

0,471 

807 

040 

aoo 


aoi,2M 

107,043 


1,344 
15 


191, ISO 

0,486 

807 


1,3S0 
5,074 


901,  SSI 
303,017 


+8,281 


-8,715 
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OFFICERS   LICENSED. 


There  were  26,962  oflScers  of  all  grades  licensed  during  the  fiscal 

J  rear  ended  June  30,  1917.    The  number  licensed  for  each  grade,  by 
ocal  districts,  is  shown  in  the  following  table: 


Local  district. 


San  Frandsoo,  Gal. 
Honolulu,  Hawaii. 
Juneau,  Alaska... 
Loe  Angeles,  Gal... 
Portland,  Oreg.... 
8t.Micfaael,Alaska 

Seattle,  Wash 

New  York.  N.Y... 

Albany,  N.Y 

New  Haven,  Conn. 
Philadelphia,  Pa.. 

Norfolk,  Va 

Baltimore,  Md.... 
Cbarleston,S.C... 

Savannah.  Oa 

Jaok8onyille,Fla.. 

St.  Louis,  Mo 

Dubuque,  Iowa... 

Boston,  Mass 

Bangor,Me 

New  London  .Conn 
Portland,  Me.. 
Proyidenoejl.1... 
Louisville,  ky... 
Evansville.Ind.. 
Memphis,  Tenn.. 
Nashville,  Tenn.. 
Pittsburgh,  Pa.... 
Cii^nni[ll,Ohio.. 
Point  Pleasant,  W. 

Va 

Detroit,  Mich 

Chicago,  ni 

DuIuUi.Minn 

OrandHaven, 

Mich 

Marquette,  Wis... 
Milwaukee,  Wis.. 
Port  Huron.  Mich 
Cleveland.  Ohio.. 
Buffalo.  N.  v.... 
Burlington,  Vt... 
Oswego,  N.Y... 

Toledo.  Ohio 

New  Orleans,  La.. 
Apalachicola,  Fla 
Galveston.  Tex. . 

Mobile,  Ala 

Ban  Juan,  P.  R... 

Total,  1917. 
Total,  me 


Increase  (+) 
or  decrease 
(-) 


EXAMINATIONS   FOR   COLOR   BLINDNESS. 

Ehiring  the  year  ended  June  30,  1917,  7,838  apphcants  for  original 
and  renewal  oi  hcenses  were  examined  for  visual  defects,  61  of  whom 
were  found  color  bUnd  or  with  other  visual  defects  and  rejected,  and 
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7,777  were  passed.  As  compared  with  the  previous  year  these 
figures  show  an  increase  of  3,316  in  the  number  exaininea  and  3,309 
in  the  number  passed. 

CERTIFICATES   OF  SERVICE   ISSUED  TO   ABLE   SEAMEN. 

There  is  submitted  herewith  a  tabulated  statement  showing  the 
number  of  applications  received  for  certificates  of  service  as  able 
seamen,  the  number  of  appUcants  rejected,  and  the  number  of  cer- 
tificates issued  during  the  nscal  year  ended  Jime  30,  1917. 


Local  inspection  district. 


Appli- 
cations 

re- 
ceived. 


AppU- 
cations 

re- 
jected. 


Certifl- 
oates 
issued. 


Local  inspection  district. 


AppU- 
cations 


ceived. 


Appll- 
calfons 

re- 
jected. 


Ceitlfl- 


6an  Francisco.  Gal. 
Los  Anffeles.  Cal... 
Honolulu,  Hawaii . . 

Juneau,  Alaslca 

Portland,  Greg 

Seattle,  Wash 

New  York,  N.Y... 
Kew  Haven,  Conn . 
Philadelphia,  Pa. . . 

Norfolk,  Va 

Baltimore,  Md 

Charleston,  8.  C... 

Savannah.  Ga 

Jacksonville,  Fla... 

Boston,  Mass 

Bangor,  Me 

New  London,  Conn 

Portland,  Me 

Providence,  R.  I... 
Detroit,  Mich 


707 

84 

196 

4 

117 

G05 

4,423 

10 

710 

587 

629 

61 

808 

160 

680 

58 

26 

248 

239 

308 


24 
75 
827 


114 

42 

63 

18 

33 

28 

19 

5 

4 

0 

29 

45 


640 

74 

ITS 

4 

03 

530 

4,006 

10 

640 

467 

566 

43 

775 

137 

654 

63 

21 

239 

210 

204 


Chleitto,  m 

Duluth,  Minn 

Grand  Haven.  Midi 
Marquette,  Mich . . . . 
Milwaukee,  Wis.... 
Port  Huron.  Mich... 

Cleveland.  Ohio 

Buffalo,  N.Y 

Oswego,  N.Y 

Toledo,  Ohio 

New  Orleans,  La . . . 

San  Juan,  P.'rV.'."! 

Total,  1917..., 
Total,  1916 

Decrease 


486 
288 
79 
46 

sn 

110 
724 
686 

88 
245 
003 

66 
187 
467 
122 


2U 
163 


M4 

78 


110 
513 
473 
88 

an 

479 
fO 
177 
465 

no 


14,966 
28,019 


1,507 
2,817 


13,304 


13,063  I 


810 


U,tSl 


The  discrepancy  between  the  number  of  appUcations  received  and 
the  number  of  appUcants  rejected  and  certificates  issued  is  due  to  the 
fact  that  some  of  the  appUcants,  after  submitting  their  appUcations, 
failed  to  return  from  the  required  physical  examination  and  ako  to 
the  fact  that  many  of  the  appUcations  are  stiU  pending. 

CERTIFICATES   OF  EFFICIENCY   ISSUED  TO   LIFEBOAT  MEN. 

Herewith  submitted  is  a  statement  showing  the  number  of  appUca- 
tions received  for  certificates  of  eflSciency  as  Uf eboat  men,  the  number 
of  appUcants  rejected,  and  the  number  of  certificates  issued  during 
the  nscal  year  ended  June  30,  1917. 


By  whom  issued,  port 
yessel,  etc. 

cations 

re- 
ceived. 

re- 
jected. 

Certifi- 
cates 
issued. 

By  whom  iasoed,  port 
▼eMel,etc 

re- 
ceived. 

4S& 

re- 
J«t«L 

Oerttfi. 
catee 
ined. 

Local  inspectors  of  steam 

San  Frandsoo,  Cal 

Honolulu,  Hawaii 

40 
15 
1 
140 
6 
8 
101 

40 
15 
1 
140 
6 
8 
101 

Local  inspectors  of  steam 
vessels   Continued. 

Philadelphia,  Pa 

Norfolk,^^. 

•7 

» 
S87 

83 
863 

82 
190 



99 

JmiAfiu,  A  Iftfika 

Baltimore,  Md 

337 

Los  Angeles,  Cal 

Portland,  Greg 

8t.  Michael,  Alaska.... 
Seattle,  Wash 

Charleston,  S.  C 

SS 

Savannah/Oa 

863 

Jacksonville,  Fla 

BoetOQ,  Mass. 

190 

New  York,  N.Y 

Bangor^  Me 

^ 

Albany,  N.Y 

1 
180 

1 
136 

New  London,  Conn 

Portland.  Me. 

HB 

NevrHayen,  Conn 

1 
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By  wbom  issued,  port 
vessel,  etc. 

cations 

re- 
ceived. 

Appli- 
cations 

re- 
jected. 

Certifi- 
cates 
issued. 

By  whom  issued,  port 
vessel,  etc. 

cations 

re- 
ceived. 

cations 

re- 
jected. 

Certifi- 
cates 
issued. 

Local  inspectors  of  steam 
vessels— Contin  uod. 

Providence,  R.I 

Detroit,  Mich 

163 

449 
41 
3 

163 
15 
33 
62 

130 
70 

29* 

162 

449 
41 
3 

163 
15 
33 
62 

101 
70 
16 
21 
40 
53 
48 
73 
61 

143 

59 
17 
90 
8 

63 

7 
19 

5 
95 

4 

193 

1,613 

122 

277 

107 

6 

37 

26 

4 

11 

41 

9 

119 

1 

8 

1 

4 

14 

22 

75 

8 

3 

6 

1 

16 
2 
6 
9 
153 
6 
18 
2 
88 
8 

Bureau  of  Lighthouses, 
Department  of  Com- 
merce—Conthiued, 
Tenders— Con  tinned. 
Marigold 

27 
15 
11 
12 

7 

4 
54 

7 
16 

5 
16 

5 

86 
43 

309 
17 

140 
28 
90 
15 

190 

28 

8 

1,493 

555 
66 
22 

210 

12 
54 
80 
28 
9 
10 
45 
38 

2 
147 
46 

9 

33 

609 

318 

54 

479 

38 

7 

38 

2 

74 

316 

46 

455 

88 

13 

1 

3 

82 

38 

47 

60 

19 

16 

6 

1 

7* 

2* 

1 

18 
15 
35 

70* 

5 

1 

43* 

8 

**'*376* 
333 
21 

1* 

18 
29 
5 

io" 

11 
3 

8 

92* 

17 

1 

'"■433' 

58 
13 
166 
22 

1 
9 

is* 

65 

10 

148 

7 

28* 

10 
U 
15 

Chicago,  111 

21 

D  ulutii ,  M  inn 

Mayflower 

14 

Orand  &aven,  Mich 

Mistletoe 

11 

Marquette,  Mich 

Orchid 

13 

Milwaukee,  Wis 

Pansy 

7 

Port  H'lron,  M  idi 

Rose 

4 

Cleveland,  Ohio 

Sequoia 

54 

Buffalo,  N.Y 

Sumac  ... 

7 

Burlington,  Vt 

16  1 

21  1 

40  1 

53  ' 

gl 

73    

Sunflower.........  .. 

9 

Oswego,  N.Y 

Woodbine 

5 

Toledo,  Ohio 

Zisania 

14 

NewOrlean.s  La 

Apalachioola,  Fla 

Galveston,  Tex 

United     States     Coast 
Guard,    Navy    De- 
partment: 
Cutters— 

Amshiint ..... 

Mobfle,Ak 

61 
146 

60 

17 

154 

8 

80 

12 
19 

3* 

1 
64' 

17 
5 

Sen  Juan,  P.  R 

4 

U.  S.  Coast 'and  Geodetic 
Survey,  Department 

Androscoggin 

Apache 

68 
28 

of  Commerce: 

Areata 

374 

Steamers — 

Bear 

17 

Bache 

Calumet 

70 

Bear 

Conianche 

33 

Exnlorer 

Davey ... 

89 

uS.!?.!.:::::::::.:.: 

Golden  Gate 

15 

Suboffice,     Galveston, 

Gresham 

147 

Tex 

Gimni 

30 

Bureau  of  Fisheries,  De- 
partment   of    Com- 

Guthrie 

8 

Hartley 

1,117 

moroe: 

Hudson 

222 

Steamers — 

McCullough 

45 

Pish  Hawk 

Mackinac 

22 

Gannet 

Manhattan 

50 

Osprey 

6  :::::::: 

33 

Roosevelt 

98 

4 

210 

2,007 

122 

277 

133 

6 

43 
40 

4 
11 
44 

9 
144 

1 

3 

17 
394 

26* 

6 
14 

3* 

26* 

Morrill.: 

11 

Schooner  Grampus 

Onondaga 

36 

Navy  Department: 
Receiving  ships  at — 

Ossipee 

61 

Scout 

33 

Boston,  Mass 

Seminole 

9 

New  York,  N.  Y 

10 

PbOadelnhlA,  Pa 

Navy  yaros  at-— 

Tallapoosa 

35 

Tampw 

37 

New  Orleans,  La 

Tusoarora 

41 

Norfolk,  Va 

Unalga 

43 

Pugct  Sound,  Wash. - 
Bureau  of  Lighthouses, 

Wlnnlsimmet 

Wissahickon 

3 

55 

Department  of  Com- 

Yamacraw  

39 

merce: 
Tenders — 

Stations- 
No.  221 

8 

Amaranth 

No.  232 

33 

Anemone 

No.  236 

366 

Arbutus 

No.  237 

163 

Aspen 

No.  238 

41 

A?ale« 

No.  239 

313 

Camelia 

No.  240 

16 

Columbine 

No.  241 

6 

Crocus 

No.  262 

29 

Cynress  

8t 

1  ' 

No.  273 

3 

S^.:::::::::::::: 

No.  274 

56 

Fern 

4 
17 
23 
78 
8 
2 

? 

3* 

3* 

No.  278 

161 

Gardenia 

No.  279 

36 

Heather 

No.  280 

307 

Hibiscus      

No.284 

29 

Holly 

No.  285 

13 

Hyadnth 

No.  287 

1 

No.  288 

8 

XfKfsamlne 

No.  289 

64 

JohnRodgers 

Juniper 

21  1           5 

9  

183           30 

6  

31             3 

2  

88' 

8  1 - 

No.  290 

28 

No.  297 

36 

No.  804 

46 

Lauiel 

Superintendent,     ninth 
district 

LUac 

19 

Viufn>nA      , 

Superintendent,     tenth 
district 

Mf^nlif^       ,  . 

16 

Total 

Manmnita      

14,562 

3,943 

11,619 

Maple 
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The  follo\\Tiig  is  a  summary  of  certificates  of  efficiency  as  lifeboat 
men  issued  during  the  fiscal  year  ended  Jxme  30,  1917: 


Issued  by- 

Applica- 
tion? 
received. 

A  ppllca- 

tloiis 
rejected. 

Certin- 
cates 
issued. 

lasuedby- 

recaived. 

rejected. 

Certlfi- 
catei 
issued. 

Local  Inspo.tors  of 
steam  vessels 

U.  S.  Coast  aiid  Geo- 
delb  Survey 

Bureau  of  Fisheries. . . 

3.8n 

319 
138 

32 

82 
8 

3,779 

237 
180 

Boreaa  of  Lighthooses 

U.  8.  Coast  Guard 

Navy  Department 

Total 

962 
«,577 
2,755 

106 

2,376 

487 

854 
4,101 
isi8 

14,5«2 

2,9a 

U,819 

RECORD  OF  REPORTS  OF  CASUALTIES  AND  VIOLATIONS  OF  LAW. 

Following  is  a  statement  showing  the  number  of  reports  covering 
casualties  and  violations  of  law  by  vessels  subject  to  inspection  dur- 
ing the  fiscal  year  ended  June  30,  1917,  by  supervising  inspection 
districts: 


—          _  — •-  ■ — ■ 

Description. 

1st. 

2d. 

3d. 

4th. 

5th. 

6th. 

7th. 

8th. 

9th. 

10th. 

ToCaL 

Fire 

12 
51 

23 
132 

5 
2 
17 
10 
35 
20 
18 
29 
105 

7 
34 

2 
...... 

3 
11 
7 
5 
20 
89 

2 
2 

4 
85 

8 
13 

...... 

6 
63 

1 
58 

1 

6 
16 

1 
6 
23 
11 
11 
16 
6 
41 
114 

68 

Colli<>i  >n 

406 

Explosion  or  accidental  escape  of 
steum                         ..... 

9 

Wrecked 

3 
32 

1 

1 

...... 

7 

1 

18 

20 

2 

31 

12 

5 

4 

1 

22 

84 

...... 

3 
11 
15 

1 

19 
49 

1 

"iz 
11 

1 

15 
10 

15 

Stranding  or  gr(>unding 

30 
1 
8 

10 

8 

101 

54 

8 

3 

...... 

3 
63 
145 

154 

Foundered  In  storm 

43 

Sinking 

4 
20 

6 
52 
33 

97 

Accidental  drowning 

118 

Suicide 

fl) 

Miscellaneous 

m 

Violations  of  law 

TBI 

TotaM917 

213 
256 

396 
445 

187 
174 

56 
87 

200 
221 

130 
105 

54 
09 

274 
224 

2S9 
271 

351 
286 

2,010 
2,087 

Total,  1910 

Increase  (+)  or  decrease  (- ) 

-42 

-49 

+13 

+19 

-21 

+  15 

-16 

+50 

+  18 

-35 

-47 
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LIVES   LOST   ON   VESSELS   SUBJECT  TO   INSPECTION. 

Following  is  a  statement  showing  the  loss  of  hfe  on  vessels  subject 
to  inspection  during  the  fiscal  year  ended  June  30,  1017,  divided  as 
to  passengers  and  crew,  by  supervising  inspection  distiicts  and  by 
causes: 


Supervising  inspection 
district. 

Fire. 

Colli- 
sion. 

Explo- 
sions. 

steam. 

Wrecked. 

Foun- 
dered 

in 
storm. 

Sink, 
ing. 

Acci- 
dental 
drov^Ti- 

ing. 

Sui- 
cide. 

Miscel- 
laneous. 

TotaL 

First: 

Pftvengere -  - 

3 
17 

3 
3 

13 
5 

4 
9 

1 
3 

i' 

i* 

10 

Crew   "       

2 

n 

42 

Second: 

Passengers 

14 

Crew.-" 

4 

A 

1 

96 

ios 

4 

1 

20 
7* 

243 

Third: 

Passengers 

1 

g 

Crew  .T '. 

6                 3 

10 

29 

Fourth: 

Passengers 

1 

Crew     ..       ..... 

2 

7 

10 

Fifth: 

PwwMigers 

1 

Crew..T 

6 

4 

4 

14 

BUth: 

Passengers 

2 

1 

Crew  .T 

3 

1 
2 

is 

4 
7 

20 

Seventh: 

1 

A 

Crew 

1 

9 

Eighth: 

PtMfiwngws 

3 
3 

7" 

7" 

7 

21 

Crew..T 

1 

10 

2 
6 

8 

13 

24 

Nfaith: 

Passengers 

3 

Crew 

\ 

47 

62 

Tenth: 

Passengers 

1 

6 

Crew.-T 

44 

1 

Aft 

t 

Total 

2 

54  I              9 

1 

001 

116 

0118 

50 

42  !      t»502 

Passengers 

19 

35 
35 

4 

ni 

12 
106 

31 
19 

5 
37 

71 

Crew.."r 

2 

9 

1            201 

521 

a  Fourteen  cases  due  to  intoxication. 


b  Decrease  of  684  from  previous  year. 


The  following  is  a  statement  showing  the  number  •f  lives  lost 
during  the  &cal  year  ended  June  30,  1917,  on  passenger  and  non- 
passenger  carrving  vessels  subject  to  inspection,  from  the  various 
causes,  shown  by  supervising  inspection  districts: 


Cause. 

1st. 

2d. 

3d. 

4th. 

5th. 

6th. 

7th. 

8th. 

9th. 

10th. 

Total. 

Fire: 

Passenger 

Nonpassenger 

2 

7 
4 

2 

Collision: 

Paflsenger     

...... 

1 
5 

3 

2 

1 

18 

1 

30 

Nonpaswenger 

6 

3 

24 

Passenger 

6 

3 

9 

WrwJkP:^^ 

PftSHflng<?r...x.  T.... ....r 

NwiXMvwenger 

1 

1 

Foundered  in  storm: 

Passmger      

NotTDasseiurer 

96 

10 

4 
1 

4 

47 

44 

201 

Pa^pwnger              .  . 

4 

108 

i 

i 

111 
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Cause. 

1st 

3d. 

3d. 

4th. 

6th. 

6th. 

7th. 

8th. 

Wh. 

10th. 

Totil. 

Acciflontal  drowning: 

Pas  monger       

4 

16 

6 

'to' 

15 
3 

1 
3 

1 
6 

4 
1 

1 

3 

4 

1 

1 
3 

1 

8 
T 

1 

6 
5 

1 

2 
8 

3 
5 

3 
6 

1 
2 

6 
10 

4 
3 

3 
4 

34 

Nonpft8-*»ftnE6r ,,,-,--  . 

U 

Bulride: 

Passenger 

37 

Nonpassenger 

n 

ICiscellaneous: 

Passonger : . . . 

7 
6 

1 
1 

B 

Nonpassenger 

1 

7 

7 

» 

Total 

52 

257 

37 

11 

15 

21 

15 

45 

ft5 

74 

sn 

Passenger 

24 
28 

16 
241 

11 
26 

6 
5 

2 
13 

10 
11 

9 
6 

23 
22 

4 
61 

13 
61 

Ul 

Nonpassenger 

474 

ACCIDENTS   RESULTING   IN   LOSS   OF  LIFE. 

The  total  number  of  accidents  resulting  in  loss  of  life  during  the 

gast  fiscal  year  was  257,  an  increase  of  10  over  the  previous  year. 
Inumerated  by  supervising  inspection  districts,  accidents  occuired 
as  follows:  First,  42;  second,  63;  third,  21;  fourth,  10;  fifth,  9;  sixth, 
18- seventh,  14;  eighth,  28;  ninth,  20;  tenth,  32. 

The  following  disasters  resulted  in  an  unusually  laige  loss  of  life: 

The  freight  steamer  Frederick  left  New  York  in  January,  1916, 
with  a  cargo  of  munitions,  bound  for  Archangel,  Russia,  and  in 
February,  1916,  a  bottle  containing  nine  messages  from  members  of 
the  crew  was  washed  ashore  at  the  Orkney  Islands,  from  which  it 
appears  that  vessel  sank  in  mid-ocean  from  some  unknown  cause. 
The  entire  crew,  consisting  of  33  men,  is  believed  to  have  been  lost 

On  July  4,  1916,  the  seagoing  barge  Harry  Morse  was  left  anchored 
in  lower  Mobile  Bay  by  the  towing  steamer  Asher  J.  Hudson,  the 
storm  and  increasing  gale  forcing  the  steamer  to  seek  anchorage  at 
Middle  Groimd.  It  appears  that  the  bai^e  and  the  schooner  Emma 
Lord  coUided  during  the  hurricane  and  both  vessels  foundered,  re- 
sulting in  the  loss  of  eight  lives. 

On  July  13,  1916,  during  the  hurricane  which  raged  off  the  South 
CaroUna  coast,  the  hawser  between  the  towing  steamer  WeUingicn 
and  the  ba^es  South  West  and  North  West  parted  and  both  barges 
were  lost.  The  crew  of  the  bai^e  North  West  drifted  ashore  on  wreck- 
age and  was  saved,  but  the  crew  of  the  barge  South  West,  consisting 
of  five  men,  was  lost. 

On  July  14,  1916,  the  freight  steamer  Ramos,  loaded  with  coal, 
bound  from  Philadelphia,  Pa.,  to  Cartagena,  Colombia,  foundered 
in  a  hurricane,  resulting  in  11  of  the  crew  losing  their  lives. 

On  August  16,  1916,  the  freight  steamer  AdmircU  ClarJc  foundered 
during  a  hurricane  off  Cape  San  Antonio,  Tex.,  with  the  result  that 
20  of  the  crew  lost  their  lives. 

On  August  17,  1916,  the  steamer  PUot  Boy  left  Galveston  tor 
Corpus  Chris ti,  Tex.,  encountering  fair  weather  until  Pass  Cavallo 
was  reached,  when  sea  grew  rough  and  wind  increased  rapidly.  The 
master  attempted  to  get  vessel  into  Port  Aransa:s,  but  the  gale  in- 
creased to  a  hurricane,  which  carried  away  part  of  the  upper  deck, 
allowing  seas  to  rush  into  hold  and  engine  room  and  causing  vessel 
to  break  in  two  forward  of  engine-room  bulkhead,  resulting  in  the 
loss  of  six  of  the  crew. 
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On  October  20,  1916,  the  freight  steamers  James  B.  Colgate  and 
Merida  foundered  during  an  extremely  severe  gale  in  Lake  Erie, 
resulting  in  the  loss  of  24  of  the  crew  of  the  former  and  the  entire 
crew  of  23  persons  of  the  latter  vessel. 

On  November  17,  1916,  the  towing  steamers  T,  A.  Scott  Jr,  and 
Ca^sie  left  New  London,  Conn.,  at  1.15  a.  m.,  acting  as  convoy  to  the 
German  merchant  submarine  Deyischland  to  sea,  and  while  proceed- 
ing from  New  London  Ledge  Light  to  the  race  the  T.  A.  Scott  Jr,, 
on  a  course  parallel  to  that  of  the  submarine  and  the  Ca^sie  astern, 
when  at  a  point  about  one-half  mile  west  of  Race  Rock  Light  sud- 
denly and  without  warning  to  the  Devischland  sheered  directly  across 
the  course  of  the  latter  vessel.  The  DeutscJiUmd  collided  with  the 
T.  A.  Scott  Jr.  abaft  of  amidships  on  her  port  side,  and  as  result  of 
accident  the  towing  steamer  sank  immediately  and  her  entire  crew 
of  five  men  lost  their  Uves. 

On  November  20,  1916,  while  the  steamer  Rambler  was  lying  at 
Commercial  Wharf,  Brooklyn,  N.  Y..  the  boiler  exploded  from  some 
imknown  cause,  kiUing  the  crew  of  tour  men. 

The  freight  steamer  Maryland,  which  was  constructed  for  service 
on  the  Great  Lakes  and  afterward  sent  to  the  Atlantic  seaboard  for 
ocean  freight  service,  is  supposed  to  have  f oimdered  about  300  miles 
off  New  York  during  an  extremely  severe  storm  during  the  latter 
part  of  December,  1916.  The  steamers  wiiich  responded  to  wireless 
calls  for  assistance  from  thjs  vessel  were  imable  to  find  any  trace  of 
her.     The  entire  crew  of  26  persons  was  lost. 

On  December  20,  1916,  a  rupture  of  a  steam  pipe  occurred  on  the 
sfteamer  Princess  Anne,  due  to  electrolytic  action,  resulting  in  the 
death  of  three  firemen. 

On  December  23,  1916,  the  freight  steamer  Orleanian  left  New 
York,  N.  Y.,  boimd  for  Malta.  An  extremely  severe  storm  occurred 
on  December  26,  during  which  it  is  supposed  that  vessel  foimdered 
with  her  entire  crew  of  36  men. 

On  January  18,  1917,  while  the  steamer  China  was  proceeding 
through  the  Snimonoseki  Straits  in  the  Inland  Sea  of  Japan,  in  charge 
of  a  Japanese  pilot,  she  collided  Mrith  a  towboat  engaged  in  towing 
five  baizes.  Tne  towboat  sank  immediately  and  the  entire  crew  oi 
six  men  was  lost. 

On  February  5,  1917,  the  towing  steamer  Covington  with  the  barges 
Kennebec  and  lovxi,  in  tow  encountered  a  northwest  gale  when  off 
Highland,  en  route  from  Hampton  Roads  to  Providence,  R.  I.,  causing 
the  barge  Iowa  to  sink  without  warning,  resulting  in  loss  of  crew  oi 
five  men. 

On  March  16,  1917,  the  towing  steamer  BeHha  in  tow  of  the  steamer 
C%i€/*  encountered  a  strong  southeast  gale  about  10  p.  m.  when  about 
10  miles  off  Aransas  Pass  Light,  witn  result  that  the  BeHha  broke 
loose  from  the  steamer  Chief  and  is  supposed  to  have  foimdered  with 
her  entire  crew  of  nine  men. 

On  March  16,  1917,  the  steamer  Vigilancia,  bound  from  New  York 
to  Archangel,  was  torpedoed  by  a  submarine,  without  warning,  in 
latitude  48^  57'  N.,  longitude  9^  34'  W.  The  vessel  was  proceeding 
at  a  speed  of  14  knots  an  hour  and  was  struck  by  the  torpedo  about 
amidships.  Li  lowering  the  lifeboats,  15  of  the  crew  were  swept 
overboard  and  drowned  in  the  rough  sea. 
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On  March  21,  1917,  about  8.15  p.  m.,  the  steamer  Healdtan  was 
torpedoed,  without  warning,  by  a  submarine  in  the  North  Sea,  tor- 
pedo striking  vessel  on  port  side  abreast  of  the  side  bunkers  and  fire- 
room,  listing  vessel  to  port  and  setting  her  on  fire.  Several  of  the 
crew  were  unable  to  get  away  from  vessel,  and  lifeboat  No.  1  capsized 
in  the  choppy  sea  while  being  launched.  Nineteen  of  the  crew  of  this 
vessel  lost  their  Uves. 

On  April  1,  1917,  about  9.30  p.  m.,  while  the  steamer  Aztec^  bound 
from  New  York  to  Havre,  BVance,  was  approaching  Oushant  Island 
on  the  French  coast  there  was,  without  warning,  a  large  flash  and  a 
terrific  explosion  just  forward  of  bridge  on  the  port  side,  evidently 
caused  by  a  torpedo  from  submarine.  Twenty-nme  of  the  crew  lost 
their  lives. 

On  April  26,  1917,  the  steamer  Vdcuum,  without  cargo,  left  Liver- 

Eool,  England,  proceeding  on  a  course  north  of  Ireland,  which  course 
ad  been  prescribed  by  British  Admiralty  officers.  Between  9.30 
and  10  a.  m.,  April  28,  vessel  was  struck  oy  a  torpedo  from  a  sub- 
marine, as  result  of  which  vessel  sank  and  22  of  crew  were  lost. 

On  May  1,  1917,  about  2.40  p.  m.,  the  steamer  SocKn^Aom  was 
torpedoed  by  a  submarine,  without  warning,  in  latitude  55**  10'  N., 
longitude  12**  30'  W.,  killing  two  of  the  crew  and  causing  vessel  to 
sink  in  20  minutes. 

On  May  16,  1917,  about  7.20  a.  m.,  when  about  3  miles  off  Alben^ 
Italy,  the  steamer  Hihnian  was  struck  by  a  torpedo  on  the  port  side 
about  30  feet  forward  of  wheel,  causing  vessel  to  sink  in  about  three 
minutes,  four  of  the  crew  being  lost. 

On  June  12,  1917,  at  7  a.  m.,  the  steamer  Morem  was  sunk  by  a 
submarine  about  17  miles  south  of  Tabasca  Island  on  the  southern 
coast  of  Spain,  after  a  battle  lasting  about  two  hours. 

On  June  15,  1917,  the  motor  boat  Marian,  carrying  passengers  and 
a  cai^o  of  potatoes,  sank  suddenly  after  leaving  dock  at  Bath,  N.  C, 
as  result  ot  overloading  of  vessel,  resulting  in  four  passengers  losing 
their  Uves. 

On  June  21,  1917,  about  9.30  p.  m.,  three  longshoremen  entered  tiie 
hold  of  the  steamer  Comus  at  New  Orleans,  La.,  and  were  overcome 
by  gas,  generated  in  hold  from  some  cause,  causing  their  death. 

On  June  30,  1917,  the  steamer  Ohristopher  Columbus  was  coming 
down  the  Milwaukee  River  stem  firat,  with  a  tug  at  each  end.  At 
the  jimction  of  the  Milwaukee  and  Menominee  Rivers  the  steamer 
was  winded  in  order  to  take  her  out  into  lake  head  first.  As  tiie 
vessel  was  winding,  her  bow  struck  a  steel  structure  about  100  feet 
high  on  the  whari,  causing  a  large  water  tank  used  for  sprinlding 
system  in  an  adjacent  builmng  to  topple  onto  deck  of  vessel,  crushing 
pilot  house  and  upper  decks  and  Killing  15  passengers.  Accident 
was  caused  by  high  water  and  extremely  strong  current  in  both  rivers 
at  the  time. 

PASSENGERS  OABBIED. 

During  the  fiscal  year  317,095,171  passengers  were  carried  on  steam 
vessels  that  are  required  by  law  to  report  the  number  of  passengers 
carried.  Dividing  this  number  by  71,  the  total  number  of  pasaengers 
lost,  shows  that  4,466,129  passengers  were  carried  for  each  passenger 
lost.  The  total  number  of  lives  lost  from  all  causes,  passengera  uid 
crew,  was  592. 
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SUMICABT  OF   WORK  OP  THE   TRAVBLINQ  INSPECTORS. 

The  following  is  a  statement  giving  a  summary  of  the  work  per- 
formed by  the  traveling  inspectors  of  this  Service,  with  headquarters 
at  New  York,  N.  Y.,  and  San  Francisco,  Cal.,  for  the  fiscal  year 
ended  Jime  30,  1917: 

Number  of  veeselB  inspected 

Gro0B  tonnage  of  veeselfl  inspected 


Number  of  miles  traveled  in  making  inspections. . . . 
Number  of  licenses  examined,  copied,  and  reported . 
Number  of  examinations  for  freeboard  and  loading. . 
Number  of  special  investigations  made 


1,149,027 

17, 666 

1,987 

77 

58 


GHABACTBR  AND  NUMBBB  OF  DBFICIENaES  POUND  AND  REPORTED. 


Alarm  bell 12 

Anchors 8 

Auxiliary  lighting  systems 8 

Bulkheads 2 

Cables 9 

Certificates  of  inspection 20 

Dangerous  articles 3 

Davits 9 

Dayshajpes 4 

Deadlights 13 

Electric  wiring 1 

Equipment  not  marked 9 

Escape  ladders  to  lifeboats 22 

Fire  Duckets 8 

Fire  extinguishers 5 

Fire  hose 10 

Fire  hydrants 1 

Foghorns 10 

Fuel-oil  tanks 1 

Hand  deck  pumps 9 

Headlights 7 

Insufficient  crew 1 

Insufficient  Ufeboatage 3 

Lamp  lockers 6 

Licenses  of  officers 9 

Lifeboats 14 

Lifeboat  equipment 17 

life  preservers 41 

life  rafts 6 

lif^raft  equipment 2 

Meana  of  escape 11 


Mechanical  davits 34 

Motor-driven  lifeboats 8 

Oil  lockers 1 

Overloading  of  vessels 22 

Paint  lockers 8 

Passeng[er  allowance 2 

Projectiles  for  Lyle  gun 3 

Protection  of  dangerous  places 21 

Rags  improperly  carried 13 

Range  lights 4 

Receptacles  for  boat  faUs 4 

Red  lights 4 

Releasing  gear 9 

Repairs  to  deck  houses 12 

Repairs  to  hulls 23 

Repairs  to  superstructure 2 

Return  sounder 4 

Ring  buoys 16 

Rotarv  davits 1 

Signal  bells 18 

Speaking  tubes 1 

Steam  fire  apparatus 2 

Steam  pipes  uncovered 2 

Steam  smothering  pipes 13 

Steam  whistle 1 

Telephone 1 

Waste  improperly  carried 1 

Woodwork  protection 1 


Total. 


512 


nfPBOYBMENTS   IN    ADMINISTRATIVE  METHODS. 

The  Grovemment  exists  for  the  people  and  not  the  people  for  the 
Government.  Having  the  same  diought  in  mind,  a  Dureau  or 
service  of  a  department  exists  for  the  people  and  not  the  people  for 
that  bureau  or  service.  With  this  one  thought  at  all  times,  the 
Bureau  endeavors,  consistently  with  the  requirements  of  the  law  and 
of  the  General  Rules  and  Regulations  prescribed  by  the  Board  of 
Supervising  Inspectors,  to  obtain  safe  conditions  for    persons  and 

Eroperty  and,  wnerever  it  can  be  done,  to  facilitate  business  with  as 
ttle  inconvenience  to  the  public  as  possible. 
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ADAPTABIUTT  TO  OHANGINO  CONDITIONS. 


In  such  a  vast  country  as  this  conditions  are  always  changing,  and, 
therefore,  methods  must  change  to  meet  them.  To  illustrate  this 
spirit,  reierence  is  made  to  the  conference  which  occurred  on  August 
31,  1916,  in  the  office  of  the  Assistant  Secretary.  There  were  present 
several  representatives  of  the  leading  steamship  companies  of  the 
United  States  who  desired  to  take  up  with  the  Department  the  matter 
of  the  inspection  of  foreign-built  vessels  adniitted  to  American 
registry,  the  inspection  of  which  became  due  on  September  4,  1916. 
It  was  apparent  m  the  general  discussion  which  took  place  Uiat  every 
endeavor  was  being  made  by  the  Bureau  to  meet  in  a  businesslike 
way  the  problems  that  have  presented  themselves  in  regard  to 
shippingj^  and  the  Executive  order  which  was  obtained  as  a  result  of 
the  action  of  the  Department  in  meeting  the  situation  that  presented 
itself  shows  conclusively  the  spirit  that  has  prevailed  in  coping  with 
dianging  business  conditions. 

The  same  is  true  with  reference  to  numerous  other  incidents  of  the 
same  kind  which  have  been  presented  during  the  past  fiscal  year  that 
required  not  only  prompt  action  but  good  constructive  ability  to 
adjust  matters  that  affected  not  only  the  shipping  interests  but  the 
entire  public  as  well. 


CONGESTION  OP  WORK. 


For  several  years  there  has  been  a  marked  congestion  in  the 
inspection  of  vessels  in  the  spring  on  the  Oreat  Lakes.  In  order  to 
mitigate  this  condition  to  a  certam  extent,  fall  inspections  of  equip- 
ment were  instituted  on  the  Great  Lakes,  with  the  result  that  inspec- 
tors were  able  in  a  large  measure  to  remove  the  cause  for  congestion 
that  occurs  each  spring.  However,  that  condition  which  makes  it 
necessary  to  inspect  a  large  number  of  vessels  threatened  to  occur 
again  during  the  last  spring,  and  it  was  given  relief  by  sending  in- 
spectors from  the  Atlantic  coast  to  the  Great  Lakes.  While  this  is 
an  expensive  procedure,  and  one  not  calculated  to  obtain  the  best 
administrative  results,  it  was  the  only  thing  that  the  Bureau  could 
do  to  meet  the  difficult  situation,  but  it  is  to  be  hoped  that  the  numb^ 
of  inspectors  stationed  on  the  Great  Lali^s  wiU  nereaf ter  be  able  to 
take  care  of  this  work  without  detailing  inspectors  from  other  parts 
of  die  coimtnr  to  that  vicinity.  It  is  desirable  that  the  inspectois 
on  the  Great  Lakes  should  take  care  of  this  work  themselves,  because 
when  men  are  taken  from  the  Atlantic  coast  it  results  in  congested 
conditions  in  the  ports  from  which  they  have  been  taken,  and  effi- 
cient though  they  may  be,  they  are  not,  of  course,  as  familiar  with 
Lake  conditions  and  Lake  vessels  as  are  men  who  have  received  their 
training  on  the  Great  Lakes. 

The  volume  of  work  which  made  it  necessarv  to  send  inspectors 
from  the  Atlantic  coast  to  the  Great  Lakes  ateo  resulted  in  condi- 
tions in  the  offices,  notably  at  Cleveland,  Ohio,  tod  Buffalo,  X,  Y., 
which  made  it  necessary  to  detail  clerks  to  those  boards  to  help  out 
in  the  work.  It  is,  of  course,  of  no  avail  if  the  vessdb  are  inspected 
and  the  inspectors  are  without  the  proper  clerical  assistance  to  issue 
the  requirea  certificates  of  inspection,  Ucenses  to  men,  etc.,  and  there- 
fore to  meet  this  condition  the  Bureau  not  only  sent  clerks  from 
other  boards  of  local  inspectors  but  also  detailed  a  man  from  the 
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central  office  for  that  purpose.  The  work  of  the  ninth  district  has 
been  notably  tied  up  as  the  result  of  insufficiency  of  force,  and  this 
has  been  caused  by  the  fact  that  a  large  number  of  vessels  lay  up  in 
that  district  in  the  fall  and  are,  necessarily,  required  to  be  inspected 
in  the  spring.  At  Cleveland,  Ohio,  aside  irom  the  large  number  of 
vessels  that  are  required  to  be  inspected,  it  is  also  necessary  that 
much  testimony  be  takfen  for  other  boards  of  inspectors  in  connection 
with  investigations  and  trials  of  licensed  officers,  and  this  is  one  great 
reason  why  the  work  in  the  Cleveland  office  has  been  behind,  but 
as  the  result  of  special  efforts  which  have  been  made  in  that  office, 
as  well  as  by  the  bureau,  the  work  is  now  in  better  condition  than  it 
has  been  for  some  time,  and  it  is  hoped  that  with  a  proper  increase 
of  force  in  both  inspectors  and  clerks  in  the  ninth  district  the  condi- 
tions that  have  heretofore  existed  may  entirely  cease. 

SUPERVISION   OP  THE   CENTRAL   OFFICE. 

The  Bureau  has  had  in  mind  for  some  time  the  desirability  of 
requiring  local  inspectors  to  furnish  copies  of  all  testimony  adduced 
at  investigations  and  trials,  copies  of  certificates  of  inspection  and  of 
licenses,  copies  of  blue  prints  of  hulls,  and  copies  of  blue  prints  of 
boilers.  While,  on  the  one  hand,  it  may  be  said  that  all  of  this 
information  is  available  in  the  offices  of  the  respective  boards  of  local 
inspectors,  it  is,  nevertheless,  a  fact  that  many  persons  having 
business  with  the  Steamboat-Inspection  Service  very  naturallv  fe^ 
that  they  should  be  able  to  obtain  such  data  in  the  office  of  the  Super- 
vising Inspector  General  at  Washington.  It  would  be  in  the  interests 
of  good  administration  to  have  these  data  available  at  all  times,  but 
it  has  not  been  possible  to  do  so  because  there  has  not  been  sufficient 
clerical  force  provided,  either  in  the  central  office  or  in  the  offices 
throughout  the  field  service.  It  is,  of  course,  manifestly  impossible 
at  this  time  to  undertake  this  work,  for  even  were  there  a  larger 
personnel  in  all  the  offices  of  the  Serv^ice,  under  the  war  conditions 
that  exist  at  present  it  would  not  be  practicable  to  do  the  work 
outlined  above.  This  work,  however,  is  something  that  will  continue 
to  have  the  best  thought  of  the  Bureau,  and  as  soon  as  conditions 
permit  the  Bureau  purposes  to  formulate  such  regulations  as  will 
make  it  necessary  to  furnish  the  central  office  with  more  data  re- 
garding the  activities  of  the  inspectors  in  the  field.  At  present  the 
Bureau  has  excellent  card-index  systems  showing  the  wort  done,  but 
what  is  proposed  is  not  only  to  have  index  systems  as  good  as  those 
now  in  use  but  also  copies  of  the  original  records,  so  that  they 
may  be  available  in  Wasnington. 

The  idea  of  the  Bureau  is  to  eUminate  unnecessary  processes  as 
much  as  possible,  and,  while  card  reports  are  at  present  sent  to  the 
Office  of  the  Supervising  Inspector  General,  if  the  Bureau  concludes 
to  obtain  copies  from  the  local  inspectors  of  papers  of  certain  kinds, 
the  card-index  system  which  has  neretofore  existed  will,  of  course, 
be  eliminated  to  that  extent.  This  would  not  result  in  a  material 
increase  in  the  work  in  the  local  offices,  as  extra  copies  could  be  taken 
of  such  documents  as  are  required  for  the  central  office. 

The  Bureau  maintains  a  vigorous  follow-up  system  on  all  corre- 
spondence and  reports,  and  it  has  found  from  experience  that  this 
pays.    An  order  that  is  given  and  not  followed  up  may  as  well  not 
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have  been  given.  While  it  is  true  that  in  nearly  every  instance 
orders  that  nave  been  given  were  promptly  obeyed,  there  have  been, 
nevertheless,  instances  where  there  was  too  great  a  delay  or  where 
matters  were  overlooked;  hence,  the  necessity  for  a  follow-up  system. 

The  same  principle  has  been  followed  out  with  reference  to  the  work 
of  the  travelmg  inspectors  of  the  Service.  As  complaints  are  received 
and  referred  to  boards  of  local  inspectors,  they  not  only  have  to  be 
approved  by  the  supervising  inspector  of  the  district,  but  as  the  trav- 
eling inspectors  have  work  m  certain  vicinities  they  are  also  required 
to  look  up  the  cases  that  are  referred  to  in  the  complaints  and  to 
approve  tnem  and  return  them  to  the  Bureau. 

At  the  beginning  of  the  present  fiscal  year  there  were  nearly  17,000 
card  reports  thatnad  been  received  in  the  central  office  but  which 
had  not  been  examined  and  filed.  Now,  however,  aU  of  the  reports 
that  have  been  received  have  been  examined  and  nled,  and  the  work 
of  Uie  Bureau  is  nearly  up  to  date,  and  this  notwithstanding  the 
unusual  conditions  that  have  existed  during  the  past  fiscal  year. 
The  reason  that  the  work  has  been  kept  up  is  due  to  good  organiza- 
tion and  also  to  the  fact  that  in  the  central  office  there  is  a  most 
excellent  corps  of  employees. 

TESTS  OF  HRB  BXTINGUI8HBR8. 

It  will  be  recalled  that  for  many  years  there  appeared  in  the  edi- 
tions of  the  General  Rules  and  Regulations  a  long  list  of  fire  extin- 
guishers that  had  been  approved  by  the  Board  of  Supervising  Inspec- 
tors. Experience  showed,  however^  that  this  list  needed  revismg. 
and  it  was  accordingly  revised.  The  Bureau  obtained  samples  of 
extinguishers  from  all  the  firms  whose  products  had  been  listed  oy  the 
Board  of  Supervising  Inspectors,  and  these  extinguishers  were  sub- 
mitted to  exhaustive  tests  by  the  Bureau  of  Standards,  this  Depart- 
ment. As  the  result  of  those  tests,  tie  list  that  appears  now  in  the 
General  Rules  and  Regulations  is  not  as  long  as  it  was  formerly, 
but  the  Bureau  believes  that  there  is  no  name  on  that  list  that 
should  not  be  tliere.  It  was  an  inmiense  imdertaking  to  test  all  of 
the  extinguishers  that  had  been  approved  in  past  years  by  the  Board 
of  Supervising  Inspectors,  and  in  making  these  tests  and  in  deciding 
what  extinguishers  should  appear  on  the  list  the  Bureau  proceeded 
in  an  eouitable  manner  toward  those  whose  names  had  heretofore 
appearea.  In  the  case  of  some  extinguishers  it  was  necessary  to  take 
them  oflF  the  list  at  once,  and  these  extinguishers  may  no  longer  be 
used  after  the  close  of  the  present  calendar  year.  In  the  opinion  of 
the  Board  of  Supervising  Inspectors  other  extinguishers  could  be 
used  imtil  December  31,  1919,  but  after  that  date  their  names  will  not 
appear  on  the  approved  list  imless  they  have  been  tested  again 
by  the  Bureau  of  Standards,  this  Department,  and  found  to  meet  tJie 
requirements  with  reference  to  the  best  construction  of  fire  extin- 
guishers in  all  respects.  After  January  1,  1920,  all  fire  extinguishers 
must  meet  the  tests  of  the  Bureau  of  Standards  in  all  particulars. 

INCREASE  IN  PERSONNEL. 

It  matters  not  how  excellently  an  officer  may  plan  his  work  or  how 
rigorous  the  laws  and  General  Kules  and  Re^tuations  may  be,  good 
r^ults  can  not  be  obtained,  in  an  administrative  sense,  if  it  is  neces- 
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sary  to  undertake  too  lai^e  an  amount  of  work  with  too  small  a  num- 
ber of  men.  During  the  last  fiscal  year  there  were  added  one  travel- 
ing inspector,  whose  headquarters  is  on  the  Pacific  coast,  15  assistant 
inspectors  of  hulls,  and  15  assistant  inspectors  of  boilers.  There  was 
also  added  one  clerk  in  the  office  of  the  iSupervising  Inspector  Greneral. 
Congress,  in  addition,  provided  for  the  creation  of  a  board  of  local 
inspectors  at  Tampa,  Fla. 

The  result  of  the  appointment  of  the  additional  inspectors  has  been 
that  prompter  service  has  been  given  to  vessels  required  to  be 
inspeeted,  and  also  that  more  attention  has  been  given  to  certain 
details  oi  inspection.  It  is  very  natural  that  there  should  be  an 
increase  in  the  personnel  of  the  Steamboat-Inspection  Service  when 
one  considers  tne  present  expansion  that  is  taking  place  in  the 
American  merchant  marine,  and  as  these  vessels  are  subject  to  the 
inspection  of  this  Service  it  follows  that  there  must  be  an  increase  in 
the  nmnber  of  inspectors  and  clerks.  While  Congress  has  given 
attention  to  the  matter  of  increasing  the  number  of  inspectors,  it  has 
not  provided  for  a  sufficient  number  of  clerks  to  do  the  work  in  the 
offices  of  the  local  inspectors  in  the  best  manner,  and  it  is  to  be  hoped 
that  this  featiu'e  of  tne  work  of  this  Service  will  not  longer  be  over- 
looked by  that  body. 

In  connection  with  the  increase  in  the  personnel,  it  is  not  out  of 
place  to  refer  to  the  necessity  of  increasing  the  pay  of  all  inspectors 
and  clerks.  While  the  Bureau  reaUzes  tTiat  at  the  present  time  the 
Federal  Government  is  imder  an  enormous  expense  incident  to  the 
prosecution  of  the  war  against  the  Imperial  German  Government,  it 
IS  not  to  be  forgotten  that  the  pay  of  men  in  industrial  enterprises 
outside  of  the  Grovernment  has  materially  increased  during  the  last 
few  years.  The  small  increase  that  has  been  given  has  certainly 
been  more  than  justified  because  of  the  increase  in  the  cost  of  Uving, 
and  it  is  not  to  be  forgotten  that  the  employees  of  the  Federal  Gov- 
ernment require  the  necessities  of  life  as  well  as  the  employees  of 
frivate  corporations.  The  conditions  that  exist  in  the  Steamboat- 
nspection  Service  are  pecuhar.  There  never  was  a  time  when  there 
was  a  greater  demand  lor  ships  than  at  present,  and  the  demand  for 
men  is  even  greater  than  for  ships.  The  wages  paid  by  companies 
operating  vessels  are  enormous,  and  while  it  is  not  recommended  nor 
asked  that  the  inspectors  of  this  Service  be  given  such  an  increase 
in  pay  as  that  given  by  companies,  it  is,  nevertheless,  beheved  that 
an  increase  of  50  per  cent  m  the  pay  of  inspectors  would  not  be 
unreasonable. 

It  was  pointed  out  in  the  last  annual  report  that  clerks  of  this 
Service  getting  $900  per  annum  are  required  to  do  work  for  which 
$1,800  is  paid  outside  of  the  Service,  and  it  is  no  answer  to  say  that 
if  this  is  true  the  men  in  the  Service  may  resign  and  obtain  the  larger 
compensation  outside  of  the  Government,  it  has  been  pointed  out 
that  men  within  the  Service  are  helpless  in  the  matter  of  getting 
greater  compensation  from  within,  and  they  are  peculiarly  nandi- 
capped  in  their  efforts  to  obtain  employment  from  without.  Handi- 
capped though  they  may  be,  it  is,  nevertheless,  a  fact  that  the  Bureau 
is  meeting  greater  difficulty  every  day  in  obtaining  competent  clerks, 
and  this  is  proved  by  the  number  of  temporary  appomtees  in  per- 
manent positions  of  tne  field  service. 
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OVEBLOADING  OF  STEAMEBS. 

In  connection  with  this  subject  one's  mind  logically  turns  to  the 
problem  of  preventing  the  overloading  of  steamers  carrying  pass^^ 
gers.  The  Bureau  believes  that  in  a  large  measure  that  nas  be^i 
overcome,  and  in  this  connection  it  is  pointed  out  that  sections  4464, 
4465,  and  4466,  Revised  Statutes,  have  been  substantially  amended 
so  that  there  now  rests  upon  the  supervising  inspectors  of  the  respec- 
tive districts  the  responsibility  of  approving  the  passenger  allowance 
on  vessels  coming  under  their  jurisoiction.  This  condition  results  in 
a  check  upon  the  action  of  the  local  inspectors  who  have  original 
jurisdiction  in  the  premises. 

In  addition,  stabiUty  tests  mav  now  be  conducted  by  an  expert 
detailed  for  tnat  purpose,  and  during  the  past  fiscal  year  sev^al 
such  tests  have  been  made.  Now  in  any  instance  where  local  inspec- 
tors are  in  doubt,  they  promptly  bring  the  matter  to  the  attention  of 
the  Bureau  and  arrangements  are  mfikde  to  have  the  proper  stability 
test  made. 

It  is  also  pointed  out  that  at  the  last  meeting  of  the  Board  of 
Supervising  Inspectors  the  matter  of  overloading  passenger  steamers 
received  the  attention  of  that  body.  The  matter  was  thoroughly 
gone  into,  and  each  supervising  inspector  now  imderstands  what  is 
required  of  him  with  reierence  U)  preventing  imreasonable  increase  in 
passr  nger  allowances. 

I'ussenger  steamers,  however,  are  not  the  only  class  of  vessels  where 
attention  must  be  given  to  the  matter  of  overloading.  The  Bureau 
has  reference  to  the  overloading  of  freight  steamers.  It  is  to  be 
recalled  that  at  the  present  time  there  is  no  law  against  the  overload- 
ing of  steamers  of  this  class.  Nevertheless,  efforte  were  made  during 
the  fall  of  1916  to  prevent  this  practice,  by  detailing  at  certain  sp>eci^ 
ports  on  the  Great  Lakes  inspectors  whose  business  it  was  to  watch 
this  particular  danger,  and  very  excellent  r^ults  were  obtained. 
The  conditions  that  exist,  however,  leave  much  to  be  desired,  and 
the  one  way  to  do  this  thing  properly  is  to  have  a  law  enacted  that 
will  give  the  Steamboat-Inspection  Service  the  authority  of  saying 
how  deeply  a  vessel  may  be  loaded.  This  will  result  in  not  only 
fairer  conditions  to  the  owners  of  vesseb  but  also  to  the  inspectors, 
because  inspectors  under  present  conditions  are  entirely  without 
authority  and  can  exercise  at  the  most  only  strong  moral  suasion. 
It  may  be  stated,  however,  that  so  far  as  overloading  on  the  Great 
Lakes  is  concerned  the  owners  cooperated  with  the  Department,  and 
much  of  the  success  that  was  obtained  during  the  fall  of  1916  was  due 
not  to  the  existence  of  any  law,  because  none  exists,  but  to  this 
cooperation  on  the  part  of  the  owners. 

WAB   MEASUBBS. 

It  has  been  said  that  war  conditions  give  rise  to  a  demand  for  m^i 
not  of  qualitative  but  of  quantitative  minds.  In  other  words,  at 
such  a  time  as  this  it  is  necessary  not  so  much  to  argue  how  thin^ 
may  not  be  done  as  to  find  ways  m  which  things  may  oe  done.  This 
Bureau  takes  pleasure  in  pointing  out  that  when  the  United  States 
Government  declared  war  against  the  Imperial  German  Government 
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the  Steamboat-Inspection  Service  was  called  upon  to  do  things  which 
taxed  it  to  the  utmost,  and  in  the  doing  of  these  things  the  Bureau 
at  no  time  failed.  As  unusual  demands  were  made  on  inspectors, 
those  demands  were  met  by  the  inspectors,  and  this  without  any 
increase  in  their  number.  To  any  thinking  person  it  must  be  evident 
that  the  Steamboat-Inspection  Service  could  not  have  met  the  de- 
mands on  it  had  not  the  small  force  worked  overtime  and  given  the 
best  that  was  in  them  every  day,  including  Sundays  and  holidays. 

Inspectors  of  this  Service  were  detailed  to  the  Cape  Cod  Canal  to 
watch  vessels  navigating  that  body  of  water,  and  they  accompanied 
vessels  through  the  canal,  and  there  was  no  untoward  incident  on 
that  important  body  of  water  that  stopped  the  traffic. 

The  Bureau  was  called  upon  by  the  United  States  Shipping  Board 
to  examine  the  interned  (jerman  vessels  after  seizure  by  the  Gov- 
ernment, and  when  one  remembers  the  vast  damage  that  was  found 
to  have  been  done  those  vessels  it  is  then  easy  to  reahze  the  magnitude 
of  the  task.  This  inspection  was  not  only  thoroughly  done,  but  it 
was  promptly  undertaken  by  the  Steamboat-Inspection  Service. 
The  answer  of  the  Service  was  not  that  it  did  not  have  sufficient  men 
to  do  the  work  with  the  other  work  demanded  of  it,  but  the  Service 
did  the  work  and  submitted  reports  to  the  United  States  Shipping 
Board. 

To  anyone  familiar  with  shipping  conditions  it  could  have  been 
prophesied  long  before  the  present  war  that  the  condition  in  which 
the  United  States  would  find  itself  if  it  engaged  in  war  with  any 
first-class  power  would  be  serious,  and  that  tact  has  been  from  time 
to  time  pointed  out  by  the  Bureau;  but  great  as  the  demand  is  for 
material  and  for  ships,  greater  still  is  the  demand  for  men.  With 
our  abundant  resources  tor  manufacturing  iron  and  steel  and  with 
our  unlimited  forests  the  material  for  ships  can  be  obtained,  and  with 
our  splendid  organization  in  the  manufacture  of  iron  ana  steel  the 
finished  product  can  be  obtained  in  the  way  of  plates  for  hulls  and 
boilers;  but  men  can  not  be  obtained  overnight  or  within  a  week  or 
two,  and  this  is  a  great  constructive  problem  which  confronts  the 
American  people  at  this  time.  The  inspectors  of  this  Service  have 
been  busily  engaged  in  cooperating  with  the  recruiting  service  of  the 
United  States  Shipping  Board  in  furnishing  information  with  refer- 
ence to  the  officers  who  are  available  to  man  the  ships  when  they  are 
ready,  and  they  have  also  been  approving  the  appUcations  of  persons 
who  desire  to  enter  the  nautical  schools  that  are  oeing  conducted  by 
the  recruiting  service  of  this  board.  While  this  has  entailed  an 
enormous  amount  of  work  in  the  offices  of  the  local  inspectors,  both 
so  far  as  inspectors  and  clerks  are  concerned,  the  Service  has  not 
refused  to  undertake  the  work,  nor  even  suggested  that  it  was  im- 
possible to  do  so.  Its  answer  has  been  in  this  case  as  in  the  case  of 
mtemed  vessels,  that  it  has  done  the  work.  Reference  is  made  to 
the  matter  in  order  that  the  fact  may  be  pressed  home  that  there 
must  be  more  men  furnished  the  Steamboat-Inspection  Service  or  its 
regular  and  special  work  can  not  be  kept  up. 

In  connection  with  the  mobilization  ot  the  resources  of  the  United 
States  in  the  present  great  conflict  with  the  Imperial  German  Gov- 
ernment, it  is  to  be  remembered  that  the  great  fleet  of  boats  navi- 
gating the  northwestern  waters  of  this  country  and  the  lower  lakes 
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has  been  kept  in  motion,  and  the  Steamboat-Inspection  Service  has 
had  no  smaD  part  in  the  work.  It  caused  the  congested  conditions 
existing  on  the  Great  Lakes  with  reference  to  the  inspection  of  vessels 
to  be  relieved,  and  this  was  done  promptly,  though  at  great  exDense 
to  the  Service. 

War  conditions  beget  war  measures  to  meet  them,  and  there  has 
been  no  more  important  work  done  bv  the  executive  conunitt^es  of 
the  Board  of  Supervising  Inspectors  than  formulating  the  new  regu- 
lations that  have  been  adopted  with  reference  to  obtaining  licenses. 
Everything  has  been  done  that  can  be  done  to  make  it  possible  for 
competent  appUcants  to  obtain  licenses,  and,  therefore,  all  over  the 
country-  at  the  present  moment,  not  only  by  the  liberal  features  that 
have  been  embodied  in  the  Greneral  Rules  and  Regulations  prescribed 
by  the  Board  of  Supervising  Inspectors  but  also  by  the  discretion 
that  has  in  important  instances  been  vested  in  local  inspectors,  men 
are  able  as  never  before  to  obtain  licenses  to  serve  in  tne  American 
merchant  marine. 

REMEDIAL  LEGISLATION. 

There  have  been  introduced  in  Congress  important  bills  relating  to 
the  work  of  this  Service.  Only  one  or  two  have  been  enacted  mto 
law.  There  are  other  important  measures  yet  to  receive  the  atten- 
tion of  Congress  which  relate  to  this  Service,  and  reference  is  simply 
made  to  them  here  in  order  that  it  may  be  known  that  this  office  has 
not  overlooked  them.  It  is  realized^  however,  that  at  such  a  time 
as  this  Congress  is  necessarily  occupied  with  war  measures,  and  the 
legislation  referred  to  may  very  properly  wait  until  the  present  war 
shall  have  terminated. 

APPENDIX. 

There' is  attached  hereto  an  appendix  containing  general  statistics 
of  the  Service  compiled  from  the  reports  of  the  supervising  inspectors 
of  the  various  districts  for  the  year  ended  Jime  30,  1917,  inoicatiiig 
the  nature  and  extent  of  the  work  of  the  Service.* 
Respectfully, 

Geo.  Uhler, 
Supervising  Inspector  General. 
To  Hon.  William  C.  Redfield, 

Secretary  of  Commerce. 

•Appendix  is  published  In  the  pamphlet  edition  of  the  report  of  the  Saperrlslng  In- 
spector General,  but  omitted  from  this  volume. 
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Department  of  Commerce, 

Bureau  of  Navigation, 
WashingUmj  September  26,  1917. 

Sib:  There  is  submitted  herewith  my  annual  report  for  the  fiscal 
year  ended  Jxme  30,  1917. 

In  compliance  with  your  instructions,  thp  detailed  tables  and 
summaries  showing  the  rapid  growth  of  the  shipbuilding  industry 
and  of  the  merchant  marine  which  have  been  reported  to  you  as  usual 
will  be  withheld  from  publication  for  the  present.  It  will  suffice  to 
say  that  during  the  past  fiscal  year  the  tonnage  built  was  by  far  the 
greatest  in  our  history  and  that  the  plans  ana  prospects  at  the  date 
this  repNort  is  completed  promise  to  result  diuing  the  12  months  fol- 
lowing it  in  an  output  of  merchant  ships  by  our  shipyards  equal  to 
or  greater  than  the  world's  total  output  during  any  year  before  the 
war. 

WORK  OF  SHIPPING  COMMISSIONERS. 

Summaries  of  the  routine  work  of  shipping  commissioners  for  the 

East  fiscal  year  are  printed  in  Appendix  A.  The  amount  of  this  work 
as  steadily  increased  since  the  outbreak  of  the  war,  but  the  routine 
statistics  are  far  ftrom  indicating  the  amount  of  the  increased  work 
due  to  war  conditions.  The  prompt  dispatch  of  ships  is  more  impor- 
tant than  ever.  The  concern  of  relatives  over  the  whereabouts  of 
seamen  who  have  joined  ships  passing  through  the  German  death 
zone  has  increased  the  amount  of  correspondence  about  individual  sea- 
men, and  since  the  declaration  of  war  on  April  6  shipping  commis- 
sioners have  undertaken  to  keep  spies,  usually  in  neutral  guise,  from 
shipping  as  seamen  on  American  ships.  Passports  or  certificates  of 
American  citizenship  are  required  of  American  seamen,  and  foreign 
seamen  are  now  required  to  furnish  certificates  of  nationality  wherever 
practical.  In  this  work  the  inspectors  of  the  Immigration  Service 
and  the  shipping  commissioners  are  acting  in  concert  or  supplement- 
ing each  otter's  work. 

•  Appendixes  and  sUtlstlcal  tables  referred  to  In  the  text  following  are  printed  In  the 
pamphlet  edition  of  the  Commissioner's  report,  hat  omitted  from  this  yolome. 
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MEN  smppBD  aud  discharged. 

During  the  past  fiscal  year  506,941  officers  and  men  have  been 
shipped  and  discharged  by  shipping  commissioners;  compared  with 
487,524  during  the  fiscal  year  1916,  414,744  during  the  fiscal  year 
1915,  and  378,772  during  the  fiscal  year  1914.  Shipping  commis- 
sioners were  provided  for  oy  Congress  at  13  of  our  principal  seaports, 
and  at  other  ports  collectors  of  customs  shipped  and  dischai^ed 
18,439  officers  and  men.  Of  these,  3,453  were  shipped  and  discharged 
at  Newport  News,  Va.  At  least  during  the  war  a  shipning  com- 
missioner's office  should  be  estabUshed  at  that  point,  ana  the  esti- 
mates this  year  again  recommend  the  small  sum  needed  for  the 
purpose.  Trie  ports  of  the  Chesapeake  Bay  are  especially  important 
in  tne  prosecution  of  the  war. 

The  following  table  shows  the  aggr^ate  routine  work  and  salaries 
of  shipping  commissioners  and  deputies  for  the  past  decade: 


v«. 

Seamen 
charged. 

Salaries. 

ATerage 

cost  per 

man. 

Year. 

Seamen 

and  S-* 
charged. 

Salaries. 

ATerage 
cost  per 

1908 

307,909 
341,980 
366,448 
367,023 
374,783 

163,686.18 
63,044.70 
66,830.19 
67,166.90 
63,373.53 

80.21 
.18 
.18 
.18 

1913 

870,188 
378,772 
414  744 
4S7,6M 
506,041 

883,374.13 
63,475.30 
63,765.47 
63,637.45 
66,211.83 

80.16 

1900 

1914 

.17 

1910 

1915 

.15 

1911 

1916 

.13 

1912 

1917 

.13 

DESERTION  OF  SEAMEN. 

Under  the  abnormal  conditions  brought  about  by  the  war  the 
reports  of  American  consuls  of  seamen  deserting  from  American 
ships  in  the  ports  of  Europe,  Asia,  Africa,  South  America,  Australia, 
ana  the  foreign  islands  of  the  Pacific  have  little  permanent  value, 
and  for  this  reason  such  reports  as  have  been  received  have  not  been 
tabulated.  The  principal  seaports  of  iJl  belligerent  nations  are 
under  miUtary  control,  and  seamen  are  allowed  to  land  only  upon 
compUance  with  strict  military  r^ulations. 

The  following  statement  shows  the  number  of  men  who  have 
failed  to  join  .^erican  ships  in  American  ports  after  signing  con- 
tracts before  shipping  commissioners: 


Year. 


Shipped 
ana  re- 
shipped. 


Failed  to 
Join. 


Percent. 


Tear. 


Shipped 
and  re- 
shipped. 


Failed  to 
join. 


Pore 


1908 
1900. 
1010. 
1011 
1013 


163,103 
181,083 
185,721 
193,191 
198,335 


8,101 
3,114 
3,000 
8,063 
8,849 


1.90 
1.17 
1.46 
1.60 
1.94 


1918. 
1914 
1916 
1916 
1917. 


106,034 
190,684 
218,641 
252,681 
267,837 


8,908 

2,7n 

8,830 
4,612 
6,008 


Lf7 
1.9 
1.S 
1.71 
l.» 


The  seamen's  act  abrogated  treaties  providii^  for  the  arrest  of 
seamen  for  desertion  from  foreign  merchant  ships  in  ports  of  the 
United  States  on  and  after  July  1,  1916,  and  this  provision  of  the 
act,  as  well  as  the  provisions  wecting  the  payment  of  part  wages 
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of  such  deserting  seamen,  has,  accordingly,  been  in  effect  throughout 
the  fiscal  year.  Under  war  conditions,  as  was  stated  last  ^ear,  the 
crews  of  belligerent  merchant  ships  naturally  stand  by  their  colors 
as  well  as  by  their  contracts,  but  in  some  instances,  particularly  in 
Gulf  ports,  complaint  has  been  made  that  crews  of  foreign  ships 
have  Deen  induced  to  desert,  with  resulting  delays  to  commerce 
and  embarrassment  to  the  vigorous  prosecution  of  the  war. 

ALLOTMENT  NOTES. 

The  following  table  shows  the  number  of  allotment  notes  issued  in 
recent  years  under  section  24  of  the  seamen's  act  of  December  21, 
1898,  and  since  November  4,  1915,  under  the  seamen's  act,  to  seamen 
on  vessels  of  the  United  States: 


creditors. 

Rela- 
tives. 

Total. 

Year. 

Creditors. 

Rela- 
tives. 

Year. 

?2ssr 

AU  other 
▼essels. 

Square- 
rigged. 

All  other 
vesseb. 

Total. 

1904 

MO 
.  031 

1,513 
919 
421 
480 
393 
114 
145 

287 
304 
300 
289 
133 
84 
79 

8,7fl« 
2,818 
^222 

l^ 

858 
906 

1911 

606 
655 

419 
267 
400 
100 

241 
296 
136 
279 
606 
308 

67 

62 

04 

100 

082 

1,174 

1060 

808 

1906 

1912 

913 

1900 

1013 

008 

1907 

1014 

702 

1908 

1016 

1,077 
1,677 
1,050 

1900 

1916 

1910 

1917 

WAGES  OF  SEAMEN. 

The  customary  tables  showing  the  rates  of  monthly  wages  paid  on 
merchant  vessels  of  the  United  States  during  the  past  fiscal  year  ifor 
various  rating  at  various  principal  ports  of  the  United  States,  as 
reported  by  shipping  commissioners  from  articles  of  agreement  signed 
before  them,  are  pubUshed  in  Appendix  B.  In  addition  to  the 
monthly  wages,  war  bonuses  are  paid,  as  a  rule,  to  seamen  on  ships 
bound  through  zones  in  which  Germans  deal  death  indiscriminately. 
These  bonuses  are  usually  50  per  cent  of  the  wages.  Fiu1,hermore, 
for  over  a  year  American  shipowners  in  many  instances  have  insured 
the  lives  and  effects  of  their  crews  on  ships  passing  through  these 
zones,  and  such  insurance  is  obligatory  upon  all  shipowners  under  the 
extension  of  the  war  risk  insurance  act  now  in  force. 

NATIONALrrY  OF  CREWS. 

The  table  following  shows  the  nationality  of  officers  and  crews  of 
American  merchant  vessels  shipped  before  United  States  shipping 
commissioners  during  the  past  fiscal  year  compared  with  recent  vears. 
War  with  Germany  was  not  declared  until  April  6,  1917,  and  during 
most  of  the  fiscal  year,  accordingly,  Germans  were  at  Uberty  to  seek 
employment   on  American   merchant  ships.    On  June    12,    1917, 
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instructions  were  issued  prohibiting  the  employment  of  alien  enemies 
on  American  merchant  ships,  except  in  mdividual  cases  with  the 
specific  approval  of  the  Department  of  Justice. 


Nationality. 


1910 


1911 


1912 


1913 


191i 


1915 


1916 


1917 


Americans  fborn) 

Amwloaiis  (naturalized) 

British 

Chinese 

Japanese 

riUplnos 

Qermans 

Norwegians 

Swedes 

Danes 

Russians 

Austrians 

French 

Spanish 

Italians 

Portuguese 

Others 

Unknown 

Total 

P«  cent  Amerloans 


59,810 

31,736 

31,047 

137 

480 

126 

6,832 

9,190 

7,123 

2,293 

3,684 

1,513 

517 

24,546 

3,649 

4,073 

8,962 

13 


59,802 
31,810 
23,674 


126 
7,673 
9,889 
6,615 
2,590 
8,956 
1,888 

610 
26,069 
4,021 
4,197 
8,760 

117 


58,109 

^^ 

55 

290 

184 

7,185 

9,394 

7,665 

2,744 

4,403 

2,240 

614 

36,247 

3,877 

3,924 

11,762 

3,037 


63,040 

32,780 

34,081 

65 

193 

258 

9,185 

8,679 

6,995 

2,510 

4,483 

2,980 

615 

20,511 

4,813 

4,384 

12,434 

68 


63,247 

31,417 

34,745 

64 

98 

472 

9,497 

8,194 

6,321 

2,260 

4,536 

3,363 

617 

25,022 

4,368 

3,921 

11,442 

10 


65,196 

29,965 

29,395 

471 

200 

482 

9,466 

9,891 

7,878 

4,084 

5,980 

3,586 

716 

25,252 

4,843 

5,034 

16,196 

6 


76,966 

31,877 

29,583 

68 

345 

528 

12,415 

11,383 

9,206 

4,608 

7,949 

8,474 

892 

33,139 

4.150 

21,538 


185,721 
49.3 


192,191 
47.7 


198,225 
47.3 


196,024 
48.4 


199,584 
47.4 


218,541 
48.5 


252,681 
43.3 


81, 809 

36,83S 

28,917 

42 

368 

650 

10,254 

9,819 

9,506 

6,150 

1,894 

788 

34,006 
4,079 
5,701 

35,328 


K3,141 
42.9 


NAVIGATION  RECEIPTS. 


The  receipts  for  the  past  four  fiscal  years  from  the  three  main 
soiu'ces  of  revenue  from  navigation  are  shown  in  the  following  table: 


Source. 


1914 


1915 


1916 


1917 


Tonnage  duties. 
Navigation  fees. 
Navigation  fines 

Total 


81,810,759.03 
153,694.19 
40,741.38 


81,315,435.80 
142,446.87 
41,618.24 


81,454,565.83 
158,51&0e 
52,881.75 


1,504,194.60 


1,499,389.91 


1,665,465.66 


81,808,748.16 
150,80&OI 
49,968.37 


1,603,518.56 


TONNAGE  DUTIES. 

The  receipts  from  tonnage  duties  during  the  vear  ended  June  30, 
1917,  were  $1,393,743.16,  includmg  $2,901.90  collected  for  the  Philip- 
pine Islands  fxmd  and  $6,022.10  aken  and  penal  tonnage  duties,  lie 
year's  receipts  were  $60,822.67  less  than  during  the  previous  fiscal 
year,  when  they  were  the  largest  for  any  year  since  the  CivU  War 
period.  Under  the  German  ttoeat  in  February  to  sink  without  wam- 
mg  neutral  ships,  American  ships  ceased  sailing  for  a  brief  period  until 
they  could  be  armed  against  piracy,  and  ships  xmder  other  neutrtd 
flags  also  in  some  instances  ceased  operations.  The  reduction  in  this 
year's  tonnage  receipts,  amoimting  to  the  average  receipts  for  a  fort- 
night, was  due  mainly  to  this  cause.  Details  of  the  receipts  of  ton- 
nage duties  are  stated  in  Appendix  D. 

RADIO  COMMUNICATION. 

Submarine  assaults  have  required  radio  inspectors  to  give  special 
attention  to  the  radio  equipment  on  vessels  entering  the  war  zone. 
During  the  past  fiscal  year  there  were  12,139  clearances  of  radio- 
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equipped  vessels  coming  under  the  act  of  Juna  24,  1910,  amended 
July  23,  1912,  and  6,103  inspections  were  made  of  the  radio  equip- 
ment on  these  vessels  as  compared  with  llflH  clearances  and  6,125 
inspections  during  the  fiscal  year  1916.  Tnese  inspections  disclosed 
502  cases  where  me  equipment  did  not  comply  with  the  requirements 
of  the  law  or  where  no  equipment  at  all  had  been  provided.  Of  these 
cases,  278  were  foimd  on  foreign  vessels  and  143  on  American  vessels. 
A  great  many  minor  defects  were  noted  but  were  remedied  by  the 
inspectors  at  the  time  of  inspections. 

The  small  decrease  in  the  number  of  inspections  is  due  to  the  many 
changes  in  the  inspection  foroe,  as  all  of  tne  original  inspectors  in  the 
field  service  volimtarily  entered  the  service  of  the  Army  and  Navy  as 
reserve  officers,  necessitating  the  employment  of  new  men  unfamiliar 
with  the  duties.  Two  of  tne  inspectors  entered  the  service  of  the 
Army,  one  receiving  the  rank  of  major  and  one  of  captain;  nine 
entered  the  service  <3  the  Navy,  four  receiving  the  rank  of  lieutenant, 
three  of  lieutenant  junior  grade,  and  two  of  ensign. 

During  the  fiscal  Vear  many  vessels  equipped  with  radio  apparatus 
have  been  sunk.  The  value  of  this  apparatus  is  illustrated  in  the 
following  extract  from  the  log  of  an  American  vessel: 

JiUy  4t  1917. — Chased  bv  submarine.  Got  into  commimication  with  British  de- 
stroyer by  wireless.  Firea  three  shots  at  submarine.  Destroyer  to  our  assistance. 
Submarine  disappeared. 

July  5,  1917.— -Heard  shots  being  fired  about  8  a.  m.  and  picked  up  distress  from 
British  diip  saying  she  was  being  shelled.  8.30  a.  m.,  saw  sailing  ship  blown  up 
about  3  mues  ahead  of  us.  9.45.  chased  by  submarine.  Got  into  communication 
with  two  British  destroyers  and  French  land  station.  They  sent  an  aeroplane  to  our 
assistance  in  response  to  our  distress  call.  Submarine  submerged.  Fog  came  up. 
3.30  p.  m.,  fog  lifted.  Submarine  2  miles  from  us  opened  fire  upon  us.  Got  into 
conmiunication  with  land  station  and  several  destroyers  answered,  saying  they  were 
coming  to  our  assistance.  Battle  lasted  55  minutes.  Submarine  sunk  oy  our  gun 
fire.  Fragment  of  shell  struck  our  stem  plates,  requiring  79  rivets  when  we  rea<£ed 
Prance. 

July  f7, 1917.— Sailed  for  New  York. 

July  SO,  1917— 4.S0  a.  m.— Picked  up  23  survivors  of  the  torpedoed  British  ship 
—  Sent  code  message  asking  a  destroyer  to  relieve  us  of  tnem,  as  we  had  only 
a  sufilcient  number  of  lifeboats  for  our  own  crew.  10  a.  m.,  relieved  of sur- 
vivors by  British  patrol. 

August  1,  1917. — Ship  took  fire.    Burning  oil  for  fuel.    Sent  distress  call.    All 

hands  to  lifeboats.    Rescued  by  Greek  ship .    Taken  to , . 

Returned  to  New  York  <m  American  steaniship . 

The  Navy  Department,  acting  under  authority  of  an  Executive 
order,  datea  Apnl  6,  1917,  ordered  the  closing  of  the  6,089  Ucensed 
amateur  transmitting  radio  stations  and  also  all  amateur  receiving 
stations  and  such  commercial  radio  stations  as  were  not  required  for 
naval  communication. 

At  the  beginning  of  the  war  a  heavy  demand  for  commercial 
operators  was  maoe  by  the  War  and  Navy  departments,  and  the 
large  reserve  of  amateur  radio  operators  made  it  possible  to  supply 
the  increased  demand.  By  consulting  the  lists  of  licensed  amateur 
radio  stations  it  was  possible  to  communicate  with  practically  every 
available  amateiu*  radio  operator  in  the  United  States  within  a  short 
time. 

All  of  the  radio  inspectors  are  making  special  efforts  to  supply  the 
unusual  demand  for  commercial  operators.    To  accomplish  this  they 
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are  acting  as  instructors  in  radio  schools,  lecturing  in  radio  clubs,  and 
canvassing  their  districts  through  correspondence,  which  is  resulting 
in  a  large  number  of  amateurs  and  those  who  hare  not  heretofore 
been  interested  in  radtotelegraphy  obtaining  the  necessary  knowledjge 
to  pass  the  commercial  exammations.  The  Biu'eau  is  directing  its 
radio  inspectors  to  visit  all  of  the  important  cities  throughout  the 
country  whenever  there  is  a  class  of  students  prepared  to  take  its 
examinations.  This  has  resulted  in  securing  680  new  commercial 
operators  between  April  1  and  June  30,  or  from  the  time  this  country 
entered  the  war  to  the  end  of  the  fiscal  year. 
Mr.  Marconi,  referring  to  amateur  racuo  operators,  says: 

America  is  fortunate  in  having  perfected  its  organization  of  the  amateur  field. 
*  *  *  American  wireless  men  are  exceptionally  well  qualified  to  take  an  active 
part  in  important  signaling  work.  Much  valuable  matcorial  will  be  found  in  the 
amateur  ranks,  as  these  young  men  are  accustomed  to  transmission  on  short  wave 
lengths.  A  great  deal  of  our  communicati<Hi  is  carried  on  with  low  power  and  wave 
lengths  in  the  neighborhood  of  200  meters— ^e  exact  type  of  cconmunication  to  ^iHiidk 
they  are  most  accustomed. 

The  niunber  and  grade  of  Ucenses  issued  to  operators  during  the 
past  year  and  previous  four  years  is  shown  below. 


Gnd«. 

191S 

1914 

1915 

1018 

1017 

TotaL 

18 

112 
8,007 

18 
1,260 

80 

178 

4,100 

8 

1,874 

10 

118 

8,802 

217 

41 

Oflfft^fpyir^fil  firvt  Biv]  SMOod  . 

1,082 
8 

1 
1,841 

830 

10 

26 

1,172 

•••s 

Rximliiinit  *»«'  InstmcticQ 

Ctiiio 

4S 

Amatmrflnrt tJid seoond.. .....  ......  . 

18,681 
217 

Total 

1,782 

1,647 

4,810 

5,680 

5,824 

21,191 

During  the  past  fiscal  year  4,417  Ucenses  to  stations  were  issued, 
comparM  with  5,601  for  the  previous  year.  Classification  of  these 
stations  is  shown  in  the  following  table: 


Claas. 

1016 

1017 

Claa. 

1916 

in? 

^Vnoimnrial  ship. ................. 

444 

51 
17 
67 
67 

484 
44 
20 
46 
60 

Tedmloal  and  training  sohooL ... . 

88 

87 

4,876 

82 

Qeneral  pablio  MiTiot  land 

54 

deneral  and  rastrietad  amatear.. . 
Total 

8.«7 

SxperioMiital 

6,601 

4.4n 

The  decrease  in  the  number  of  station  licenses  issued  is  due  to  the 
discontinuance  of  licensing  land  stations,  including  amateur  stations, 
at  the  beginning  of  the  war.  The  total  number  of  station  licenses 
issued  for  the  fiscal  years  1913  to  1917,  inclusive,  is  as  follows:  1913, 
1,496;  1914,  2,309;  1915,  4,039;  1916,  6,601;  1917,  4,417;  total,  17,862. 

The  statement  following  shows  details  of  expenditures  for  this 
service  during  the  fiscal  years  1913,  1914,  1915,  1916,  and  1917;  the 
proposed  distribution  for  the  current  fiscal  year;  and  the  estimates 
for  1919: 
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1918 

1914 

1915 

1916 

1917 

1918 

1919 

Total  salaries:' 

Field 

$16,678.58 
4,328.22 

124,092.50 
6,763.75 

627,844.49 
7.150.00 

$28,379.51 
7,15a  00 

$27,784.66  $31,88a00 
7,013.34       8,060.00 

$si,88aoo 

8,05a  00 

Bureau 

Total 

a0,00L80 

4,16a  93 

126.84 

22.22 

208.21 

083.51 

2  124.12 

9,972.40 

2a80 

74.23 

2ia49 

29,856.25 

6,044.10 
364.71 
127.04 

*  *636.*9i* 
20.81 

171. 11 
46.03 
34.87 

234.59 

34,994.49 

6,246.62 
399.84 

35,529.51 

4,856.12 
401.81 

34, 79a  00 

2,817.42 
565.88 

39,930.00 
2,000.00 

6oaoo 

39, 93a  00 

2,ooaoo 
6oaoo 

General  expenses: 

Travel 

Telephone 

Laundry 

Fnmitore 

37a  26 
517. 49 
78.10 
312.79 
1,465.66 
111.61 
124.84 
218.03 

168.38 

441.77 

331.90 

116.60 

2,786.75 

109.78 

33.47 

89.34 

839.15 

57.00 
196w91 

151.64 
558.76 
68.79 
2,74L09 
83.06 
24.33 
63.23 
33a  16 

47.30 

13.74 

98.75 

3,137.86 

150.00 

soaoo 

76.00 
1,000.00 
7&00 
25.00 
65.00 
35a  00 

5a  00 

16.00 
162.00 

uaoo 

Supplies 

5oa66 

Prtoting 

7&00 

New  instniments 

i,ooaoo 

7&00 

Fra^t  anil  oaitaipB ." ." 

25.00 
65.00 
35a  00 

S^'and'^SthS 
ffnuul  Tnat^rlals  . 

5a  00 

Berne  publications 

16.00 

Rent... 

168.00 

Unexpended 

44.45 

342.68 

3.10|       206.80 

Grand  total 

37,88a  00 

37, 88a  00 

45,000.00 

46,ooaoo 

45,ooaoo 

45,ooaoo 

45,ooaoo 

The  number  of  clearances  of  ships  required  to  carrjr  wireless  and 
of  the  inspections  of  such  ships  is  shoWn  oy  the  following  statement: 

Olbarancbs  and  Inspections  of  Vessels  Subject  to  the  Ship  Act  of  June  24, 
1910,  AS  Amended  July  23,  1912,  During  the  Fiscal  Year  1917. 

[District  headquarters  are  indicated  by  small  capitals.] 


Dis- 
tricl. 


Port. 


Clear- 


Inspec- 
tions. 


Dis- 
trict. 


Port. 


Clear- 
ances. 


Inspec- 
tions. 


Ist 
2d 
3d 

4tli 
6th 


BomoN,  Mass 

Portland,  Me 

Providence,  R.  I 

New  York,  N.  Y 

Perth  Amboy  and  New- 

ark,  N.J 

Bamucobb,  Md 

Newport  News,  Va 

Norfolk,  Va 

PhOadelphia.Pa 

Savannah,  Ga 

Charleston,  8.  C 

Key  West,  Fla 

Pensaoola,  Fla 

San  Joan.  P.  R 

Tampa,  Fla 

New  Oslbans,  La 

Galveston.  Tex 

MobUe,AIa 


000 

151 

134 

3,066 

16 
464 

381 

1,036 

232 

385 

207 

280 

7 

207 

202 

487 

232 

35 


721 
8 

1 
2,206 

0 

430 

104 

360 

40 

4 

3 

3 

0 

0 

0 

448 

4 

0 


6th 
6th 


7th 


8th 
0th 


Port  Arthur,  Tex  — 
San  Fkanosoo,  Cal 

Eareka.Oal 

Honolulu.  Hawaii. . . . 

Los  Angeles.  Cal 

SanDlegoJpal 

Seattle,  Wash 

Astoria,  Oree 

Ketchikan,  Alaska . . . 

Portland,  Oreg 

Tacoma,  wash. 

Detboit.  Mich 

BuflWcN.Y 

CmcAoo.  Ill 

Duluth,  Minn. 

Total,  1017 

Total,  1016 


58 

1,156 

57 

210 

316 

161 

487 

131 

335 

127 

20 

160 

183 

80 

62 


0 
1,060 
0 
0 
0 
0 
507 
0 
0 
0 
0 

44 
3 

66 
1 


12,130 
11,111 


6,108 
6,126 


The  total  number  of  ship  inspections  for  the  fiscal  years  1913  to 
1917,  mclusive,  is  as  follows:  1913,  3,201;  1914,  6,486;  1915,  6,152; 
1916,  7,236;  1917,  7,137;  total,  30,212. 

Tlie  following  is  a  classified  list  of  the  defects  found  during  the 
fiscal  year  in  radio  stations  on  board  ship  for  which  official  notices 
were  served  on  the  masters  by  radio  inspectors,  requiring  that  the 
deficiencies  be  remedied  prior  to  the  saiUng  of  tne  vessels.    In  each 
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case  the  radio  inspector  took  the  necessary  steps  to  place  the  sta- 
tion in  proper  condition  before  sailing,  thus  preventing  a  vioUticMi 
of  the  law. 


Defects  noted. 


NoBibv. 


Inefltetont  auxiliary  apparatus,  inefflctent  auxiliary  souroa  of  power  supply,  or  laelc  of  sama. 

Ineffldent  main  transmitter  used  as  auxiliary  transmitter 

Inefficient  means  of  communication  between  the  radio  room  and  the  bridge  or  lack  of  same. 

Improper  complement  of  radio  operators 

Inefficient  receiving  set  or  lack  oi  same. 

Lack  of  radio  equipment  where  requiitNl. 

Total  number  of  defects  noted * 
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ENFORCEMENT  OF  THE  NAVIGATION  LAWS. 

The  enforcement  of  the  navigation  laws  during  the  fiscal  year 
1917  proceeded  as  usual,  althou^  the  work  to  a  certain  extent  was 
affected  by  war  conditions  during  the  latter  part.  The  Bureau 
employed  the  motor  vessels  Dixie  and  Tarm^on  in  this  work,  together 
witn  56  navigation  inspectors  and  14  radio  inspectors. 

During  the  year  7,569  violations  of  the  navigation  laws  were  acted 
on  by  the  Department.  This  is  a  decrease  of  256  cases  from  the 
number  reported  last  year,  which  was  the  largest  in  the  history  of 
the  Bureau. 

The  number  of  violations  of  the  steamboat-inspection  laws  con- 
tinues to  increase,  the  total,  1,020,  being  208  in  excess  of  that  for  the 
Erevious  year.  This  is  due  principally  to  the  increased  demand  for 
censed  mates  caused  by  the  unusual  increase  in  our  foreign-^ing 
fleet,  as  well  as  the  difficulty  of  securing  at  some  of  our  ports  properly 
certificated  able  seamen  and  lifeboat  men.  The  decrease  of  466  cases 
of  violation  of  the  motor-boat  law  undoubtedly  is  due  to  better  com- 
pliance with  the  law  by  the  owners  of  these  vessels,  as  the  number  of 
inspections  made  during  the  year  was  about  the  same  as  on  previous 
occasions. 

The  following  table  shows  the  work,  by  districts  and  laws  violated, 
followed  by  comparison  of  the  work  in  previous  years: 
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Violations  of  Navigation  Laws  Rbportbd  by  the  Various  Collectors  of 
Customs,  Showing  the  Laws  Violated,  Fiscal  Ybab  Ended  June  30,  1917, 
Compared  With  Previous  Years. 


^ 

S 

1 

II 

i 

i 

li 

1 
If 

r- 

ig 

t) 

1 
1 

1 

Baltimore 

461 
427 
89 
87 
50 
283 
161 

11 

171 

5 

36 

'"'is' 

128 

396 
155 
53 
50 
14 
346 
7 

15 
50 
15 

3 
9 

2 

"i' 

39 
3 

3 

1 
3 
16 

1 
5 

Boston 

13 

14 

BrideoDort 

Buffalo 

1 

.... 

Charleston 

21 

3 
16 

1 

6 
4 

ft 

CSiicago 

5 
9 

3 

2 

2 

Cievetfmd 

1 

Denvw 

.... 

Des  Moines 

116 
163 
138 

1 

"**27* 
71 

99 
106 
58 

3 
8 

4 

14 
9 

Detroit 

2 
2 

4 

2 

3 
3 

•  1 

3 

Duluth 

1 

Eagle  Pass 

1 

El  Paso 

Galveston 

105 

60 

35 

10 

1 

5 

2 

2 

Great  Falls 

Honolulu 

18 
64 
40 
10 
137 
128 
84 
82 
109 
315 
1,292 

1 

8* 

2 
3 
7 
21 
29 
15 
45 
97 

6 

47 

2 

2 

95 

103 

38 

40 

18 

147 

1,049 

2 

1 
24 

2 
26 
10 
17 

1 
47 
71 
60 

2 

2 

4 

1 

Indianapolis. 

JniMpiui , 

6 

4 

1 
1 

2 

"i' 

1 

1 
1 
1 

1 
.... 

2 

Laredo 

1 

T^'OS  Angeles 

4 

7 
8 
9 
8 
3 
38 
47 

LouisYUle 

1 

.... 

Memphis 

1 
1 
4 
2 
2 

3 
2 
2 

4 
4 

.... 

Milwaukee 

1 
2 
4 
12 

'i* 

.... 

.... 

Mobile. 

2 

4 
5 

1 

"*4* 

15 

New  Orleans 

6 

New  York 

5 

10 

Nogalee. 

Norfolk 

430 
74 

47 
2 

338 
45 

18 
34 

1 

20 

1 

1 
1 

.... 

14 

Osdcnsburff 

1 

nSiS,*      ^ 

Pembina 

.... 

.... 

.... 

Philadelphia.... 
Pittsburgh 

406 
4 
93 

145 

180 
94 
44 
68 

348 

41 
3 

S 

2 
10 
2 

**"'i6* 

263 

7' 

101 

"d 

36 

68 

307 

60 
1 

30 

30 

3 

6 

5 

1 

39 

2 

2 

1 

8 

Port  Artliur 

9 

4 
2 
8 
3 

1 

1 

.... 

2 

Portland,  Me 

1 
1 

Portland,  Or^ 

3 

1 
3 

1 

" 

1 

1 

.... 

2 

Rochester 

St.  Albans. 

St.  Louis 

34 

.... 

1 

4 

1 

1 

St.  Paul 



.... 

.... 

Salt  Lake  City 



' 

SanFrandsoo 

flan  Jiiftn . .  .  . 

196 
12 
48 
318 
547 
262 

38 
8 
12 
16 
34 
8 

70 
3 

16 
138 
134 
313 

33 

4 

1 

100 

56 

6 

5 

!'... 

6 

5 

6 

1 

17 

2 

4 
2 

4 

33 

RfivAnvrah , . 

12 
27 
192 

6 
14 
55 
29 

1 
2 

Seattle 

5 
3 

1 

5 
**4* 

4 
6 
8 

6 
6 
8 

1 

Tampa ^ 

78 

Wlho^igton,  N.C... 

' 

.... 

... . 

Total- 
1917(4          !)».. 
1916(4          I)*.. 
1915(4           i)ft.. 

7,569 

7826 

6868 

6720 

3,506 

3,634 

3268 

1,070 

1  134 

'852 

684 

670 

524 

706 

1,030 
812 
671 
768 
383 
165 
183 
253 

]& 

209 

194 
143 
184 

4,660 
5  136 
4463 
4,888 
3,783 
3,119 

710 
885 
93 
130 
58 
93 

770 

943 

983 

631 

33 

96 

33 

17 

33 

13 

88 

114 

99 

101 

286 
271 

1 
11 

8 
23 
12 
17 
13 
3 
6 
18 
13 
13 
49 

29 
19 
10 

1 

17 
46 
61 
31 
31 
63 
37 
31 
16 

43 

59 
104 

38 
10 
13 
14 
33 
9 

at 

48 
38 
41 
36 
10 
89 
16 
16 
7 

18 
33 
6 
7 
13 

400 
331 
848 
153 
83 
81 
43 
66 
59 
30 
52 
49 
20 
34 

41 

S^ 

59 
36 
13 
30 
13 

•y 

37 
6 

U 

74 
67 
08 

90 

1 

22 

43 
37 
36 
40 

183 
90 
43 

1914(4           !)».. 

46 

1913(1          te).. 
1913(1          to).. 

162 

8 
41 
53 
60 
43 
36 
41 
43 
48 



53 

1911(9          1)... 

50 

1910(7           i)... 
1909(0          1)... 
1908(7          I)... 
1907(0          i)... 
1900(7          I)... 

m     i::. 

2 

4 
2 
5 
9 
28 
(«) 

1 

76 
68 

S 

73 
03 
131 

a  Bills  of  health  cases  transferred  to  Treasarr  Department  July  34, 1911. 

»  Reports  are  now  made  by  subports  through  the  principal  port  of  the  district, 

•  Induded  under  "Miscellaneous''  in  1904  report. 
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The  following  table  shows  the  work  done  by  the  various  brandieB 
of  the  services  engaged  in  the  enforcement  of  the  navigation  laws: 

Number  of  Violations  of  thb  Navigation  Laws  on  WmcH  Pknaltiss  Wbu 
Imposed  and  Sources  of  the  Reports  for  Fiscal  Ybar  1917. 


Headquarters  port. 

Total. 

Coast 
guard. 

Tarra- 
gon. 

Dixie. 

Local 

inspect 

tors. 

Radio 

inspeo- 

ton. 

Coa- 

toms 

officers. 

tors. 

Cmm 

mMkr 
ftOoi- 

Baitfmorf^ 

409 
431 
90 
87 
48 
286 
178 

5 
88 
81 

185 

119 
108 
24 

4 

7 
181 

8 
36 

16 
100 
32 
1 
42 
24 
38 

1*7 

m 

Boston 

5 

Bridgeport-,  r  -  r  r  -  t 

Buffalo 



46 

M 

nharleston. 

4 

206 

8 

2 

Chicago 

21 
182 

M 

9 

Cleveland 

Denver 

! 

Des  IColnes 

109 
173 
183 

1 

67 
112 

42 

31 
104 

1 

M 

Detroit: 



80 



Duluth 

29 

f               S 

Eagle  Pass 

::::::::i::;;::;:::i:::::::::: 

El  Paso 

1 

1 

Galveston 

1Q8 

24 

1 

2 


76 

1 

OnmtFftiiff 

\[ :... 

Honolulu 

20 

64 

41 

10 

135 

131 

77 

84 

109 

314 

1,291 

1 

425 

72 

1 

19 
12 
29 

8 
134 
62 
31 
9 
74 
132 
133 
1 
39 

n 

TTidia"aTy>lls. 

8 
9 
2 

84 

i                34 

Timeau 

3 

1                *• 

T^«tti4/v 

L  . 

i 

13 
18 

m 

12 

44 

38 

44 

38 

48 

5 

33 

252 

27 
13 
22 
71 

17 
124 
564 

'     *235* 

8 

46 

M 

28 

55 

281 

40 

1 

87 

87 

44 

396 
4 

91 
145 
126 

95 

334 

8 

7 

46 

9 
3 
7 
15 

1 
6 

187 
1 

70 
24 

125 
22 
44 
68 

213 

144 

144 

1 
7 

13 

99* 

1 

118 

22 

3 



;« 

41 

:::::::::::::::: 

m 

80 

10 

SI 

a 

194 
13 
50 
829 
549 
200 

116 

8 

4 

71 
U 
34 
226 
442 
28 

t 

San  Juan 

FlATannah , . 

1 

90 
15 
44 

5 

10 

12 

13 

1 

Seattle 

.. 

126 

Tami>a 

79 
192 

Wilmington,  N.  C . . . 

Total- 
m7  (48  ports)... 
19W  (48  ports)... 
1915(48portQ)... 
1914  (40  ports)... 

7,565 
7805 
6,860 
6720 

1,265 

1838 

1880 

022 

^'2J 
987 

1,425 

1,762 

864 

984 

712 
500 
361 
734 

18 
36 
34 

27 

2,8B 

Is 

2,061 
8;275 

064 

1,19 

The  foregoing  statement  of  the  work  done  by  the  various  inspec- 
tion services  is  based  on  reports  made  by  collectors  of  customs  on 
Catalogue  1078  and  is  approximately  correct. 

The  motor  vessels  Tarragon  and  Dixie,  operated  by  the  Bureau, 
reported  2,098  cases,  as  against  1,265  cases  reported  by  the  entire 
Coast  Guard  service.  Since  the  declaration  of^war  on  April  6  Uie 
Coast  Guard  fleet,  however,  has  operated  with  the  Navy. 

The  following  table  shows  the  work  of  the  various  customs  ports 
for  14  years: 


Digitized  by 


Google 


REPORT  OF  THE  COMMISSIONER  OF   NAVIGATION. 


1009 


Comparative  Statembnt  of  Cases  of  Violations  of  the   Navigation    and 
Steamboat-Inspection  Laws  Reported  by  Officers  of  Customs,  1904-1917. 


Port. 

1904 

1906 

1906 

1007 

1908 

1909 

1910 

1911 

1912 

1918 

1914 

1915 

1916 

1917 

TotaL 

BfdtiiDM^ 

06 

27 

8 

1 

3 

8 

14 

1 

33 

34 

SO 

33 

7 

3 

..... 

14 

"28 
16 

14 

40 

12 

8 

6 

8 

20 

2 

41 

16 

84 

16 
9 
6 

21 
7 

20 
3 

48 

16 

21 
8 
9 

10 
8 

21 

27 

2I 
16 

43 

18 
4 
8 
2 
6 

10 
4 

86 

14 

49 
34 
18 
32 
4 
70 
32 

114 
182 
206 

9 

1 

138 

114 

129 

327 

423 

75 

4 

66 

66 

»? 

13 
3 

294 
67 
80 
64 
13 
35 
76 

■22i 
15 
28 

219 
949 
134 
8 
164 
106 

90 
160 
lU 

17 
'  2 

396 
440 
118 

42 

91 
178 
104 

85 
203 

62 

312 
412 

54 
144 

39 
380 
218 
4 
441 

79 

461 

427 

80 

87 

50 

283 

161 

116 

163 

138 

1 

2,181 

Boston 

2  929 

Bridgeport 

1,116 

BuflSlo. 

486 

Charleston , .  t 

889 

Chicago 

1,309 

Cleveland 

966 

Des  Moines 

383 

Detroit 

161 
46 

60 
9 

1 

1,970 

Duhith 

480 

Eagle  Pass 

36 

ElPaso 

:::::::::: 

Qalveeton 

7 

5 

8 
1 
8 

16 

6 

9 

1 

6 

2 

89 

49 

49 

60 

106 

850 

rtrwit  v^n^ 

1 

Honolulu 

6 

2 

7 
2 
9 

17 

20 

14 
7 

118 
1 

66 
14 
10 
16 
36 
61 

292 

14 
23 
67 
16 
86 
24 
12 
22 
40 
71 
862 

11 
6 
27 
6 
28 
6 
9 
16 
80 
73 
330 

15 

1 

41 

14 

79 

41 

10 

16 

157 

218 

1,013 

14 

5 

43 

2 

182 

58 

52 

8 

107 

173 

622 

18 
109 

83 

7 

172 

68 

94 
138 
106 
177 
1,256 

18 
54 

40 
10 
137 
128 
84 
82 
109 
815 
1,292 

164 

Tndianftpoiu. . ,, 

206 

Junmn .  r . . , . 

18 

1 

21 

10 

22 

8 

17 

460 

Laredo 

66 

8 

1 

I 

35 

15 

132 

6 
2 
7 
9 
82 
38 
160 

6 
6 
4 
4 
23 
21 
124 



52 

4 

26 
1 
8 
18 
41 
34 
174 

794 

TxNiiwille 

843 

Memphis 

8 
2 
21 
11 
164 

4 
14 
6 
21 
260 

3 
19 

9 

16 

638 

296 

Milwaukee 

360 

Mobile 

752 

New  Orleans 

1,234 
6,799 

New  York 

Nogales 

Norfolk 

43 
6 

13 

4 

21 
2 

16 

4 

170 

66 
6 

48 
6 

214 
18 

121 
26 

489 
20 

285 
67 

886 

40 

681 
92 

430 

74 

2,727 
352 

Ogdensburg 

Onaaha....*'. 

P«n»^fnft 

8 
164 

IQ 
61 
331 
20 
42 
1 
20 

8 

Philadelphia 

26 

12 

26 

16 

10 

■5 

14 
2 
9 
2 

8 
5 
3 

13 
3 

13 
1 
2 
3 
2 

17 

■■"6 
26 
6 
7 

7 

25 

1 

28 

86 
7 
79 
18 

28 
24 
86 
167 

28 

.    4 

88 

878 
21 

126 
78 

364 

180 
34 
54 

109 
5 

867 
13 
33 

666 

273 
21 
38 
8 
186 
1 

488 
27 
68 
241 
229 
125 
42 
38 
164 
5 

406 
4 
93 

145 

130 
94 
44 
68 

848 

2,465 
104 

Pittsbureh 

Port  Artnur 

6 
7 
6 
9 
1 

411 

Portland,  M^ 

7 
7 

1 

9 
7 
2 

6 
11 
14 

4 

1,406 

1490 

504 

Portland;  Ore« 

Rochester 

246 

fit.  A|>M|n<i  ...,,. 

165 

St.  Louis 

1 

1 

8 

8 

30 
3 

960 

St.Paul 

1 

1 

19 

Salt  lAke  City 

SanFrandsoo 

fliji  Juan 

6 
11 
6 

138 

27 

4 

20 
4 
1 

64 
83 
8 

11 
4 
7 

72 
46 
8 

78 
S 

1 

87 
64 

1 

26 
18 

6 
33 
29 

8 

20 
8 
2 
20 
27 
11 

70 
9 
1 

19 
80 
6 

103 
9 
2 
74 
186 
28 

64 
25 
7 
108 
682 
20 

107 
18 
6 
69 
864 
873 

260 
28 
98 
881 
669 
104 

446 
28 
78 
806 
814 
206 

276 
11 
82 
409 
570 
187 

196 
12 
48 
318 
547 
262 

1,677 
178 

%'<T*T»Tmh ............ 

344 

Seattle 

2,067 
3,5n 
1,162 

Tampa 

Wilmington,  N.C.... 

Total  (47  porta) 

706 

624 

670 

684 

8521,184 

1,070 

2,268 

8,684 

8,60fl 

6,720 

6,868 

7,826 

7.669 

44,000 

MOTOR  VESSEL  «DIXIB.*' 

This  vessel,  which  went  into  commission  July  1,  1915,  and  since 
that  time  patroUc^  the  waters  of  the  New  England  coast  as  far  south 
as  New  York  during  the  summer  and  Chesapeake  Bay  and  adjacent 
waters  in  the  winter  in  connection  with  the  supervision  of  the  oyster 
fleet,  has  been  equipped  with  two  new  standard  150-horsepower 
engines  and  atpresent  is  in  use  by  the  Navy  Department  as  a  dis- 
patch boat.  With  her  new  engines  she  has  developed  a  speed  of 
about  18  miles  an  hour  and  is  especially  suited  for  naval  work. 

MOTOR  VESSEL  <<KILKENNT.*' 

To  replace  the  motor  vessel  Dixie,  turned  over  to  the  Navy  De- 
partment for  the  period  of  the  war,  the  Bureau  arranged  to  purchase 
the  motor  boat  MVcenriAf,  of  52  gross  and  45  net  tons.  She  is  79.4 
feet  on  the  water  line  with  a  beam  of  14.4  feet.  Although  the  owner, 
Mr.  Edward  Crozer,  of  Philadelphia,  had  a  cash  offer  of  $15,000  for 
the  vessel,  through  patriotic  desire  to  assist  the  Government,  he 
offered  her  for  $8,700  and  later  canceled  the  voucher  giving  the  ves- 
sel and  her  equipment  to  the  Department  entirely  without  cost. 
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MOTOR  VESSEL  "TARRAGON." 

The  Tarragon  has  continued  her  work  of  inspection  of  motor 
boats  and  larger  vessels,  reporting  during  the  year  1,234  violations 
of  the  law,  nearly  one-sixth  of  the  entire  number  of  violations  re- 
ported during  the  year  from  all  sources.  The  vessel  does  much 
work  in  preventing  the  overcrowding  of  passenger  vessels,  seeing 
that  the  rules  of  the  road  are  compUed  with,  proper  Ughts  carried, 
etc.,  in  addition  to  her  motor-boat  work. 

REGULATION  OF  MOTOR  BOATS. 

The  Bureau  has  continued  to  bring  to  the  attention  of  motor-boat 
owners  the  act  of  Jime  9,  1910,  encouraging  voluntary  compliance 
with  the  law,  as  the  work  of  inspection  and  imposition  of  penidties 
alone  is  not  sufficient  to  accomplish  the  purpose.  Motor-boat  pub- 
lications, clubs,  and  organizations  are  cooperating  with  the  Depart- 
ment, and  the  reduction  in  the  nimiber  of  violations  discovered  is 
evidence  that  the  work  is  securing  results. 

MOTOR-BOAT  LEGISLATION. 

The  following  reconmiendations  in  the  report  for  last  year  are 
renewed,  the  excise  motor-boat  tax  under  the  war  revenue  act  of 
October  3,  1917,  requiring  enactment  of  the  mmibering  bill  already 
passed  by  the  Senate: 

It  does  not  seem  feasible  or  necessary  to  apply  in  their  entirety  the  laws  and  regn- 
lations  governing  steam  vessels  (of  which  there  are  about  8,000  subject  to  the  inspec- 
tion laws),  to  thirty  times  that  number  of  motor  boats.  The  cost  of  admimstratioD 
would  be  very  large  and  the  need  does  not,  to  my  mind,  justify  the  expenditure..  At 
the  same  time  it  does  not  seem  right  that  there  should  be  no  restriction  whatever  upon 
the  number  of  passengers  that  can  be  carried  upon  the  motor  boat  beyond  the  require- 
ment that  there  must  he  a  Ufe  preserver  for  eacn  person  carried .  That  requirement  in 
itself  is  a  reasonable  relation  in  the  case  of  smaU  boats.  When,  however,  as  is  fre- 
quently the  case,  25,  50.  or  as  many  as  100  persons  are  crowded  on  these  smaU  boats, 
serious  risks  are  incurrea,  which  it  is  the  part  of  prudence  to  diminish  by  legislation. 

The  passage  of  a  law  is  suggested  providing  that  motor  boats  shall  not  carry  passoi- 
^;erB  in  excess  of  an  arbitrary  fixed  number,  unless  they  have  been  subject  to  the 
inspection  prescribed  for  the  Uke  type  of  steam  vessels  and  imless  those  in  charge  ol 
them  have  been  licensed  after  examination  in  the  same  manner  as  the  corresponding 
officers  on  steam  vessels  are  Ucensed.  Such  legislation  should  not  take  tonnage  as  iti 
basis  but  should  be  based  on  the  length  of  tiie  vessel  over  all^  which  is  much  more 
readily  ascertained.  Le^lation  along  these  lines  should  consider  also  the  nature  ol 
the  waters  on  which  the  boat  is  employed.  After  consultation  with  those  competent 
to  express  correct  and  disinterested  opinions  on  the  subject,  it  is  hoped  to  submit  a 
draft  of  a  bill  for  your  consideration. 

The  advantages  of  a  Federal  system  of  numbering  motor  boats  w«re  presented  at 
some  length  in  last  year's  report  by  the  officers  more  directly  concerned  with  the 
administration  of  the  motor-boat  law.  The  States  have  found  it  necessary  to  estab- 
lish systems  of  numbering  automobiles,  and  for  some  reasons  a  Federal  system  of  num- 
bering motor  boats  may  be  necessary.  The  following  measure  seems  as  simple  as  can 
be  devised,  if  Congress  shall  deem  it  necessary  to  take  up  the  subject: 

A  BILL  To  require  numbering  and  recording  of  undocumented  vessels. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  o/Amerios 
in  Congress  assembled^  That  ever^  undocumented  vessel,  operated  in  whole  win  part, 
by  machinery,  owned  in  the  Umted  States  and  found  on  the  navigable  waters  thereof, 
except  public  vessels  and  vessels  not  exceeding  sixteen  feet  in  length  measured  from 
end  to  end  over  the  deck,  excluding  sheer,  equipped  with  detachable  motora,  shall 
be  numbered.    Such  numbers  shall  be  not  less  in  size  than  three  inches  and  painted 
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or  attached  to  each  bow  of  the  veesel  in  such  manner  and  color  as  to  be  distinctly 
vjfiible  and  legible. 

Sbc.  2.  The  said  numbers,  on  application  of  the  owner  or  master,  shall  be  awarded 
by  the  collector  of  customs  of  the  district  in  which  the  vessel  is  owned  and  a  record 
thereof  kept  in  the  customhouse  of  the  district  in  which  the  owner  or  managing  owner 
resides.    No  numbers  not  so  awarded  shall  be  carried  on  the  bows  of  such  vessel. 

Sec.  3.  Notice  of  destruction  or  abandonment  of  such  vessels  or  change  in  their 
ownership  shall  be  furnished  within  ten  days  by  the  owners  to  the  collectors  of  cus- 
toms of  the  districts  where  such  numbers  were  awarded.  Such  vessels  sold  into 
another  customs  district  ma^  be  numbered  anew  in  the  latter  district. 

Sec  4.  The  penalty  for  violation  of  any  provision  of  this  Act  shall  be  ten  dollars, 
for  which  the  vessel  shall  'be  liable  and  may  be  seized  and  proceeded  against  in  the 
district  court  of  the  United  States  in  any  district  in  which  such  vessel  may  be  foimd. 
Such  penalty  on  application  may  be  mitigated  or  remitted  by  the  Secretary  of  Com- 
merce. 

Sbc.  5.  The  Secretary  of  Commerce  shall  make  such  relations  as  may  be  neces- 
sary to  secure  proper  execution  of  this  Act  by  collectors  of  customs  and  other  oflficerB 
of  the  Government. 

This  Act  shall  take  effect  six  months  after  its  passage. 

Without  relation  certain  motor-boat  owners  cany  more  pas- 
sengers for  hire  than  their  vessels  will  accommodate  with  safety. 
The  number  of  people  that  may  be  carried  on  motor  boats  is  now 
restricted  only  by  the  rule  that  such  boats  must  have  a  life  preserver 
for  every  person  on  board.  The  following  bill  is  intended  to  require 
every  motor  boat,  carrying  20  or  more  passengers  for  hire,  to  nave 
its  hull  and  machinery  inspected  and  the  operator  in  charjge  Ucensed 
under  circumstances  which  will  establish  the  fact  that  he  is  qualified 
to  navigate  pjroperly  such  a  vessel.  Perhaps  the  most  beneficial  fea- 
ture of  the  bill;  however^  is  that  part  which  enables  the  local  inspec- 
tors of  steam  vessels  to  hmit  the  number  of  passengers  over  20  which 
such  boats  may  carry  with  prudence  and  safety. 

Be  it  enacted  by  the  Senate  and  Route  of  Representatives  of  the  United  States  of  Ameriea 
in  Congress  assembled.  That  section  fortjr-four  hundred  and  twenty-six  of  the  Revised 
statutes  as  amended  by  the  Act  of  May  sixteenth,  nineteen  hundred  and  six,  is  hereby 
amended  so  as  to  read : 

"Sec  4426.  (a)  The  hull  and  boilers  of  every  ferryboat,  canal  boat,  yacht,  or 
other  small  craft  of  like  character  propelled  by  steam,  shall  be  inspectea  under  the 
provisions  of  this  title.  Such  other  provisions  of  law  for  the  better  security  of  life  as 
may  be  applicable  to  such  vessel  shall,  by  the  regulations  of  the  Board  of  Supervisine 
Inspectors,  also  be  required  to  be  complied  with  oefore  a  certificate  of  inspection  shall 
be  ^pranted,  and,  unless  otherwise  provided  for  by  law,  no  such  vessel  shall  be 
navigated  without  a  licensed  engineer  and  a  licensed  pilot:  Provided ^  however.  That 
in  open  steam  launches  of  ten  gross  tons  and  under,  one  person,  if  duly  qualified,  may 
serve  in  the  double  capacity  of  pilot  and  engineer. 

"(b)  All  vessels  above  fifteen  gross  tons  carrying  freighter  passengers  for  hire,  but 
not  engaged  in  fishing  as  a  regular  business,  propelled  by  machinery  other  than 
BY  steam,  shall  be,  and  are  hereby,  made  subject  to  all  the  provisions  of  paragraph 
(a)  op  this  section,  relating  to  tne  inspection  of  hulls  and  boilers  and  requiring 
engineers  and  pilots,  and  to  tne  rules  and  regulations  established  thereunder. 

•^(c)  That  every  vessel  propelled  by  machinery  other  than  by  steam  and 

EVERY  steam  VESSEL  NOT  MORE  THAN  SIXTY-FIVE  FEET  IN  LENGTH  PROM  END  TO 
END  OVER  THE  DECK,  EXCLUDING  SHEER,  WHILE  CARRYING  TWENTY  OR  MORE  PAS- 
SENGERS FOR  HIRE,  IN  ADDITION  TO  THE  INSPECTION  ALREADY  PROVIDED  BY  LAW, 
SHALL  BE  INSPECTED  AS  TO  THE  HULL  AND  GENERAL  CONDITION  OF  THE  OPERATING 
MACHINERY,  AND  THE  LOCAL  INSPECTORS,  WHERE  CERTIFICATES  OF  INSPECTION  ARE  NOT 
NOW  PROVIDED  FOR  BY  LAW,  SHALL  ISSUE  TO  SUCH  VESSELS  CERTIFICATES  OF  APPROVAL, 
IN  ACCORDANCE  WrTH  THE  FORM  AND  REGULATIONS  PRESCRIBED  BY  THE  BOARD  OF 
SUPERVISING  INSPECTORS.  AlL  CERTIFICATES  OF  INSPECTION  AND  OF  APPROVAL 
ISSUED  UNDER  AUTHORITY  OF  THIS  SECTION  SHALL  STATE  THE  NUMBER  OF  PASSENGERS 
SUCH  INSPECTED  OR  APPROVED  VESSELS  CAN  CARRY  WITH  PRUDENCE  AND  SAFETY. 

"(d)  The  OPERATORS  OF  SUCH  VESSELS,  EXCEPT  VESSELS  PROPELLED  BY  MA- 
CHINERY OTHER  THAN  BY  STEAM  ABOVE  FIFTEEN  GROSS  TONS  AND  OVER  SIXTY-FIVE 
FEET  IN  LENGTH  FROM  END  TO  END  OVER  THE  DECK,  EXCLUDING  SHEER,  WHILE  CAR- 
RYING TWENTY  OR  MORE  PASSENGERS  FOR  HIRB,  SHALL  BE  LICENSED  BY  THE  LOCAL 
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iNaPBcroRa  op  stbam  vbsbbls  avtbr  an  bxamination  ootbbino  kmowlbdqb  op 
thb  rules  op  the  road,  abiutt  to  distinouibh  colors,  gbnbral  kmowledob  op 
motor  engines  and  machinert,  and  op  thb  nayioation  op  waters  in  which  thb 
ybssbl  is  to  be  used. 
''(b)  The  certipicates  op  approval  and  the  licenses  op  such  operators 

SHALL  be  kept  ON  BOARD  WHILE  SUCH  VESSELS  ARB  CARRTINO  TWENTY  OR  MORB 
PASSENOERS,  AND  SHALL  BE  BXHIBITED  ON  REQUEST  OP  ANT  OPPICER  CONCERNED 
IN  THE  ENPORCEMENT  OP  THE  NAVIGATION  LAWS. 

"  (P)   Ip  ant  VESSEL  SUBJECT  TO  THIS  SECTION  IS  NAVIGATED  WITHOUT  COMPLTING 

with  thb  requirements  thereop,  or  carries  passengers  por  hire  in  bxcb88 
op  thb  nxthber  allowed  bt  her  certipicate  op  inspection  or  op  approval, 
such  vessel  shall  be  liable  to  the  united  states  in  a  penaltt  op  pivb  hun- 
dred dollars  por  each  ofpensb,  por  which  sum  such  vessel  mat  be  seized 
and  proceeded  against,  bt  wat  op  ubbl,  in  the  district  court  op  thb  united 
states  op  the  district  where  the  0pfen8e  occurred,  or  where  such  vessel 
mat  be  pound. 

^'(g)  All  collectors  or  other  chief  officers  op  the  customs  and  all  inspec- 
tors WITHIN  THB  SEVERAL  DISTRICTS  SHALL  ENFORCE,  UNDER  THE  DIRECTION  OP 
THE  8ECRETART  OP  COMMERCE,  THB  PROVISIONS  OP  THIS  SECTION." 

The  portions  of  the  above  bill  printed  in  small  capitals  are  new. 

PREVENTION  OF  OVERCROWDING  OF  PASSENGER  VESSELS. 

During  the  fiscal  year  this  work  continued  with  little  change  from 
that  of  the  previous  year.  There  were  11,958  counts  of  5,172,348 
passengers  goin^  on  vessels.  This  is  an  increase  of  about  58,000 
passengers  over  last  year.  These  inspectors  also  reported  654  viola- 
tions of  the  navigation  laws  other  than  overcrowding  of  vessels. 

The  following  table  shows  by  ports  331  occasions  on  which  our 
inspectors  prevented  more  passengers  going  on  board  after  the 
capacity  had  been  reached.  The  safety  of  267,017  passengers  was 
involved,  as  undoubtedly  on  most  of  these  occasions  there  would 
have  been  an  overcrowding  of  the  vessel  had  the  inspectors  not  been 
present. 

Shut-oppb,  BT  Months,  During  the  Fiscal  Year  1917. 


Port. 


July. 


August. 


Septom- 


Novem- 
ber. 


Decern- 


March. 


May. 


June. 


Total. 


Baltimore.... 

BoeUm 

Buflalo 

Charleston, 

8.C 

Chicago , 

Clevelaiid.... 

Detroit , 

Duluth 

Indianapolis. 

Louisvil^. 

Memphis.. 

Norfolk... 

Ogdensburg. . 

PhUadelphla. 

Portlan(f,Me. 

Providence. 

Rochester... 

Seattle 

Tampa 

St.  Albans.. 
OalvestoQ... 


28 


23,236 


2|    1,300 

300 

30,898 

38.156 

50,883 

3,196 

900 

625 

600 

986 

700 

1,189 

400 

4,894 

670' 

3,685 


4,750 
15,088 


8,050 
1,860 


500 


21,638 


22,384 


SS,448 

16,930 

l.SOO 


24  8,066 
1712,611 
1126,568 


202. 
1,915. 


616 


11,800 


356 


3,011 


272. 
416. 


856 

1,000 


Total..   199160,106  10184,440     1612,601 


802 
13,202 


4,610 


280|. 


230. 


1  500 


1  280 


725 
710 


a 

84 

6 

1 
4 
3 
9 

at 
1 

6 

96  : 

I 

12 
1 
1 


31,689    8I«4S5    86,166 


69,782 

80,682 

70.351 

3,19* 

906 

1,337 

1.S73 

7QD 
1,169 
1.606 


716 


381667.617 


The  above  totals  do  not  include  the  report  from  New  York,  which  ihowa  that  daring  the 
22,144  intending  passengers  were  shut  of!  oo  a  total  of  82  trips. 
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The  following  table  shows  the  work  in  detail  by  both  Che  naviga- 
tion and  customs  officers: 

NuiiBBR  ov  Counts  and  the  Number  of  Passenobrs  Involved  in  Preventino 

OVEROROWDINO  OF  PaSSENOER  VESSELS  DURINO  FiSCAL  YeAR  1917. 


Port. 

Navigation. 

Customs. 

Total. 

Counts. 

Passengers. 

Counts. 

Passengers. 

Counts. 

Passengers. 

Baltimore 

i.m 

888,469 
2,154 

5 

875 

5 

3,023 

26 

127 

389 

69 

1 

142 

90 

2 

119 

4 

10 

3 

28 

33 

71 

31 

1 

14 
88 
46 
182 
2 

1,733 

648,744 

3,861 

829,053 

11,218 

45,426 

318,960 

87,990 

1,242 

43,998 

6,935 

864 

59,442 

2,515 

2342 

1,132 

10,090 

12,686 

34,724 

307 

112 

2,388 

9,563 

17,987 

69,303 

445 

1,734 

877 

5 

1,024 

1,765 

743 

1 

229 

90 

130 

277 

181 

10 

3 

96 

33 

313 

31 

488 

14 

645 

46 

182 

2 

840,202 

Boston 

650;898 

Bridgeport 

3,861 
829,053 

Pnffal^r.. 



Charlefftoiii  ft.  C . 

11,218 

Cbfcago...! 

897 

1,376 

674 

209,633 
259,534 
891,171 

315,068 
678,494 
979,161 

n^mthn<\.. 

Detroit 

Dee  Moines 

1,242 

Duhitli 

87 

15,616 

59.614 

Qalvttton 

41  864 

Indian&poliR 

128 
158 
177 

41,010 
36,888 
63,916 

Lonisyifie 

96,280 

Memphb 

66,431 
2342 
1  132 
82,767 
12,686 

Mobde 

NMrOrlfmiip 

Norfolk 

68 

22,667 

^^IliMlelpliu 

242 

151,998 

186,722 
307 

Port  Aruinr 

Port1an4>M«   . 

487 

78,818 

78,430 

2,388 

292,538 

17,987 

I'ortlend'  One.  > 

ProTldenoe...: 

607 

282,976 

8t.AIbto8 

Stattle : 

69,308 

Ttmpa. 

445 

Total 

6,622 

2,919,299 

6,336 

2,223,049 

11,958 

5,172,348 

Total  ISor  fiscal  jear  1916 

8,869 

8,244,968 

6,461 

1,867,814 

13,810 

5,114,351 

The  above  totals  do  not  inohide  the  report  from  New  York,  which  shows  a  total  number  of  counts  for 
the  fiscal  jear  of  8,606,  the  number  of  passengers  involved  being  1,624,003. 

PASSENGER  ACT  OF  1882. 

The  number  of  ships  of  the  American  trade  subject  to  the  pas- 
senger act  of  1882  continues  to  decline  with  the  decrease  in  the 
ocean  passenger  trade  and  the  heavy  increase  in  exports  on  cargo 
boats. 

During  the  past  fiscal  year  passenger  ships  on  630  voyages  brought 
147,493  steerage  passengers  to  the  United  States,  compared  with 
720  voyages  carrying  154,057  passengers  in  the  fiscal  year  1916; 
966  voyages  carrying  211,067  passengers  in  1916;  and  1,797  voyages 
carr3ring  1,016,453  passengers  in  1914. 


ADMEASUREMENT  OF  VESSELS. 

The  unprecedented  increase  in  shipbuilding  in  the  United  States 
renders  the  accurate  measurement  of  the  tonnage  of  vessels  building 
even  more  important  than  hitherto.  At  present,  under  laws  admin- 
istered by  the  Department  of  Commerce,  employees  of  the  Treasury 
Department  at  tne  customs  ports  measure  vessels.  Except  at  a 
very  few  ports,  these  men  are  primarily  customs  inspectors  detailed 
SB  occasion  requires  to  measure  vesseb.    This  8;^tem  does  not 
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secure  uniformity  and  accuracy  of  measurement,  which  is  neceBsary. 
By  cooperation  with  the  Treasury  Department  it  is  hoped  that  at 
a  later  date  a  system  devised  to  secure  more  satisfactory  results  may 
be  put  into  operation. 
Respectfully, 

Eugene  Tyler  Chamberlain, 

Covnmissionar. 
To  Hon.  WiLUAM  C.  Bedpield, 

Secretary  of  Commerce. 
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Note.— The  report  of  the  Gommlssioiier  of  Navigation,  as  separately  published, 
contains  also  the  following  appendixes  and  statistical  tables: 

APPENDIXES. 

(A)  Reports  of  shipping  commissioners  for  year  ended  June  30,  1917 — (1)  Shipments, 

cuscharges,  and  expenditiures;  (2)  Shipments  and  reshipments  of  seamen; 
(3)  Number  of  men  discharged;  (4)  Nationality  of  seamen;  (5)  Failures  of 
seamen  to  join  American  vessels;  (6)  Men  Bhipi>ed  to  be  dischaiiged  in  foreign 
ports;  (7)  Allotments  of  wages;  (8)  Seamen  shipped  and  discharged  by  col- 
lectors. 

(B)  Wages  of  seamen — (1)  Averaee  monthlv  wages  paid  in  the  American  merchant 

marine,  year  ended  June  30,  1917;  (2)  Aven^  monthly  wages  paid  to  able 
seamen  on  American  vessels,  1895-1917;  (3)  Average  monthly  wages  paid  to 
first  mates  on  American  vessels,  189&-1917;  (4)  Average  monthly  wages  paid 
to  firemen  and  first  engineers  on  American  steam  vessels,  1895-1917. 
(D)  Tonnajge  tax — Law  and  collections — (I)  Tonnage-tax  collections,    1884-1917 

(2)  Tonnage  tax  collected,  year  ended  June  30,  1917,  by  customs  districts: 

(3)  Tonnage  tax  collected,  year  ended  June  30,  1917,  by  nationality  of  vessels; 

(4)  Tonnage  tax  collected,  year  ended  June  30,  1917,  by  countries  from  which 
the  vessels  entered. 

(F)  The  world's  tonnage,  motive  power,  and  materials  of  construction— (1)  World's 
tonnaee,  based  on  official  returns,  1850-1911  (from  Return  on  progress  of 
British  Shipping  for  1912):  (2)  Number  and  net  and  gross  tonnage  of  steam 
and  sailing  vessels  as  recorded  by  the  Bureau  Veritas  for  1916-17;  (3)  Number 
and  net  and  gross  tonnage  of  st^m  and  sailing  vessels  of  over  100  tons,  of  the 
several  countries  of  the  world,  as  recorded  m  Lloyd's  register  for  1916-17; 
(4)  Motive  power  and  chief  materials  of  construction  of  the  world's  merchant 
marine,  1890-1916  (Lloyd's);  (5)  Total  number  and  tonnage  of  steam  vessels 
(over  100  tons)  and  sailmg  vessels  (over  50  tons),  1890-1916  (Bureau  Veritas); 
(6)  Conslaruction — ^Vessels  built  in  the  world  (over  100  tons)  according  to 
Lloyd's  (includme  vessels  not  recorded  in  Lloyd  s)  during  10  recent  years;  (7) 
The  world's  shipbuilding  in  1915,  excluding  warships  (Lloyd's  summary); 
(8)  Merchant  vessels  undw  construction  June  30,  1916  (Lloyd's);  (9)  Number, 
tonnage,  and  nationality  of  vessels  totally  lost,  condenmed,  etc.,  during  the 
year  1914.  as  reported  up  to  July  12,  1915;  also  the  number  and  tonnage  of 
steam  ana  sailing  vessels  owned  in  each  country. 

^6)  Progress  of  British,  German,  and  Japanese  shipping. 

(I)    Square-rigged  American  vessels. 

(K)  Miscellaneous— (1)  Foreign  carrying  trade  of  the  United  States,  1821-1917; 
(2)  Tonnage  oi  American  and  foreign  vessels  entered  and  cleared  in  the  foreign 
trade  of  the  United  States,  fiscal  years  1821-1917;  (3)  Imports  and  exports  of 
United  States,  by  nationality  of  vessels,  fiscal  years  1914-1917;  (4^  Imports  and 
exports  of  United  States  by  water,  fiscal  years  1914-1917;  (7)  Nationality  oi 
members  of  seamen's  unions. 

8TATISTICAL  TABLK8. 

(10)    Documented  sailing  and  steam  tonnage  constituting  the  total  merchant  marine 

of  the  United  States,  1789-1916. 
(10a)  Numb^  and  gross  tonnage  of  canal  boats  and  barges  documented  in  the  United 

States,  in  specified  years,  1868-1916. 
(106)  Numb^  and  gross  tonnage  of  sailing  vessels,  steam  vessels,  canal  boats,  and 

barges  documented  on  the  northern  lakes,  in  specified  years,  1868-1916. 
(16)    Documented  tonnage  of  the  United  States  merchant  marine  employed  in  the 

foreign  trade,  the  coasting  trade,  and  the  fisheries^  1789-1916. 

(23)  Class,  number,  and  gross  tonnage  of  vessels  built  in  the  United  States  and 

documented,  1797-1916. 

(24)  Number  and  sroes  tonnage  of  vessels  built  in  the  United  States  and  documented, 

by  geographic  divisions,  1857-1916. 

(25)  Tonnage  of  vessels  of  the  United  States  which  have  been  built,  admitted  to 

registry  by  acts  of  Ck)ngress,  etc.,  and  those  which  have  been  lost,  abandoned, 
sold  to  aliens,  etc.,  1813-1916. 
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(26)  dasBy  number,  and  grosB  tonnage  of  documented  yachts  ol  the  United  State, 

by  ports,  June  30,  1916. 

(27)  Olass,  number,  and  gross  tonna^  of  documented  metal  yachts  of  the  Unitod 

States,  by  p^ts.  June  30,  1916. 

(28)  Class,  number^  and  gross  tonnage  of  yachts  built  in  the  United  States  and  doci- 

mented  during  year  ended  June  30,  1916,  by  customs  districts. 

(29)  Class,  number,  and  gross  tonnage  of  metal  yadits  built  in  the  United  Slate 

and  documented  during  year  ended  June  30,  1916,  by  ports. 

(30)  Class,  number,  and  gross  tonnage  of  documented  yachts  lost,  abaodooied,  sold 

to  aliens,  etc.,  year  ended  June  30, 1916. 
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OF   THE 


CHIEF  OF  APPOINTMENT  DIVISION. 


Department  op  Commerce, 

Appointment  Division, 
WasMngtan^  September  11^  1917. 
Sir:  There  is  submitted  herewith  my  aimual  report  as  Chief  of 
the  Appointment  Division  for  the  fiscal  year  ended  June  80,  1917 : 

STATISTICS  relating  TO  THE  PERSONNEL. 

The  accompanying  table  shows  by  bureaus  the  number  of  perma- 
nent positions  in  the  Department  on  July  1, 1917,  and  the  increase  or 
decrease  in  each  bureau  as  compared  with  July  1,  1916.  The  figures 
do  not  include  temporary  appointments,  nor  do  they  include  the 
following  appointments  or  emplovments  not  made  by  the  head  of 
the  Department :  Persons  engaged  in  rodding,  chaining,  recording, 
heliotroping,  etc,  in  field  parties  of  the  Coast  and  Geodetic  Survey ; 
temporary  employments  in  field  operations  of  the  Bureau  of  Fiai- 
eries;  mechanics,  skilled  tradesmen,  and  laborers  employed  under 
authority  of  Schedule  A,  Subdivision  I,  section  12,  of  the  civil-service 
rules  in  the  Lighthouse  Service.  Enlisted  men  on  vessels  of  the 
Coast  Survey  in  the  Philippine  Islands  and  officers  and  men  of  the 
Navy  Department  employed  on  vessels  of  the  Bureau  of  Fisheries 
are  also  excluded.  The  total  of  these  excluded  miscellaneous  em- 
ployments and  enlistments  is  approximately  4,524.  At  the  close  of 
the  fiscal  year  there  were  466  employees  in  tne  service  of  the  Depart- 
ment serving  under  temporary  appointment  or  employment. 


Bureau. 

SUtu- 
tory. 

Nonstat- 
utory. 

Total. 

InDis- 
trictof 
Colum- 
bia. 

Outside 
District 
of  Colum- 
bia. 

Increase 

(+)or 

decrease 

(-). 

Office  of  the  BeoretAry 

172 
563 

113 
278 
418 
56 
289 
e43 
246 

172 
1,247 

233 
518 
452 

790 
167 
821 

172 
a  501 

129 
448 
80 
38 
a  316 
84 
12 

+    1 

Bureau  oftheCensoB 

684 

120 
240 

34 

5,668 

501 

124 

76 

666 

104 

372 
5,675 
476 
138 
309 

—  13 

Bureau  of  Foreign  and  Domestic  Com- 
mem...........  ......x 

+  35 

Bnrwiu  of  8ta?idardfi 

+  96 

BviwAii  of  I'IftherU* 

+  18 

Bureau  of  Lii^thoasee 

+  15 

Coaet  and  Qebdetie  SurveT 

+  20 

Bureau  of  Narlcatlon. 

+    6 

Steamboat-Inspeotloii  Serrioe 

+  19 

Total 

2,177 

7,436 

0,613 

1,810 

7,794 

+196 

•  Employees  encaged  in  work  in  the  field  for  a  part  of  eaoh  year,  with  headquarters  in  Washington, 
are  treated  as  within  the  District  of  Columbia. 


empL, .-_ 

the  goMral  lighthouse  depot  at  Tompldnsville,  ^.  Y.;  1,525  laborers  in  charge  of  post  lights:  and  1,297 
OMmbers  of  crews  of  vessels. 
E  Inohides  2  steoogn^ihers  and  typewriters  authorised  by  law,  and  not  to  be  employed  exceeding  6 


NoiB.— In  aaothar  part  of  this  report  reference  is  made  to  the  additional  emergency  force  in  the  Depart- 
ment employed  on  work  m  connection  with  war  conditions  and  not  included  in  the  above  table. 
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CHANGES  IN  THE  PERSONNEL. 

The  following  tables  give  a  summary  of  changes  in  the  persomid 
of  the  Department  for  the  fiscal  year  ended  June  30, 1917 : 

APPOINTMENTS,  PROMOTIONS,  AND  REDUCTIONS. 


Appdntments.* 

Pramo- 
tioos. 

BureuL 

Permaoflnt. 

Tempo-  Orand 
raryT   toCaL 

B^ 

Com- 

Ex- 
oepted. 

Undas- 
sifled. 

Total. 

Offloe  of  the  Secretarv 

84 
57 
41 

1«8 
62 

341 

88 

3 
10 
7» 

6* 

54 
1 
2 

4 

8 
141 

ii' 

14 

2* 

40 
208 
120 
177 
82 
805 
71 
55 
48 

9 
201 
87 
161 
00 
288 
M 
80 
74 

40 
400 
187 
338 
151 
628 
171 

01 
123 

45 

urn 

66 
210 
65 

»8ao 

141 

26 
81 

Bureau  of  the  Coisus 

1 

Foreign  and  Domestic  Commerce 

Bureau  of  Standards 

5 

3 

Bureau  of  Fisheries 

8 

Bureau  of  lighthouses 

US 

Coast  and  Geodetic  Survey 

71 

Bureau  of  Navigation 

i 

Total 

888 

15D 

180 

1,202 

044 

2,146 

1,566 

2M 

a  Includes  appointments  of  the  following  character:  Presidential,  hy  selection  Crom  civil-aervtoe 
cates,  under  Kiecutive  order,  to  exoeptea  positions,  hy  relzistatement,  and  by  reason  of  ' 

the  Department  or  ltt>m  other  departments  or  independent  establishments. 

Mnoludes  447  temporary  increases  in  the  personnel  of  the  vessels  of  the  T4ghthonse  Serrloa. 

SEPARATIONS  AND  IdSCBLLANEOUS  CHANQBS. 


Separations.* 

Bureao. 

From  permanent  positloiis. 

From 
tempo- 

Onnd 
tolaL 

££ 

Compjtl. 

oepted. 

Undassi- 
fled. 

Total. 

Offloe  of  th6  Secretarv 

36 
58 

26 
110 
66 

864 
64 
26 
83 

1 
7 

26 

4 
152 

2 

6 
16 

41 
212 

58 
116 
80 
414 
66 
27 
48 

7 
100 

46 
88 

91 
118 
40 
IB 
85 

48 
812 

06 
204 

m 
9m 

106 
tf 

78 

f 

Bureau  of  the  Census 

Fordgn  and  Domestio  Com- 
meroe. 

U 

Bureau  of  Standards. 

II 

Bureau  of  Flsbeiles 

7 
50 

a 

Bureau  of  Li^thouses. ......... 

n 

Coast  and  Geodedo  Survey 

IMAAm>MMk^t.TnarMtfiHnn  flrn  ijIjmi 

Bureau  of  Nav^i^on 

2 

f 

1 

n 

10 

f 

Total 

778 

91 

102 

1,061 

400 

1,561 

180 

•  Includes  separations  bv  reason  of  resignations,  dlsoonttnoances,  removals,  deaths,  transfcts 
the  Department,  and  transfers  fnmi  the  Department  to  other  departments  orindepandaBieatabUsfe 

» Includes  reappointments  by  reason  of  change  of  station,  name,  derignatkin,  or  appwpdaUcn, 
sions  of  temporary  appointments,  changes  txom  temporary  to  permanent  status,  etc. 
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PROMOTIONS. 

The  Department  has  continued  to  carry  out  its  fixed  policjr  of 
affording  employees  every  possible  means  of  advancement  within 
its  own  limits  and  of  not  filling  vacancies  in  the  higher  grades  by 
transfer  from  other  branches  of  the  service  so  long  as  there  are 
employees  of  its  own  who  are  eligible  and  capable  of  efficiently  per- 
forming the  duties  of  the  higher  positions.  During  the  past  fiscal 
year  the  Department  authorized  1,526  promotions  and  increases  in 
pay,  as  compared  to  1,376  and  838  authorized  during  the  fiscal  years 
ended  June  30,  1916,  and  June  30,  1915,  respectively,,  while  there 
were  only  10  transfers  made  from  other  departments  or  independent 
offices  at  more  than  the  usual  entrance  salaries,  and  in  each  case  it 
was  satisfactorily  shown  that  the  vacancies  could  not  be  adequately 
filled  by  promotion  or  transfer  within  the  Department. 

The  Department  has  assented  to  the  request  of  the  Civil  Service 
Commission  for  the  elimination  of  relative  efficiency  ratings  from 
marks  obtained  in  promotion  examinations;  and  in  future  no  em- 
ployee will  be  admitted  to  examination  whose  efficiency  is  below  85 
per  cent,  and  no  employee  will  be  eligible  for  promotion  who  fails 
to  attain  at  least  75  per  cent  in  the  scholastic  tests.  Forty  employees 
of  the  Department  m  the  minor-clerk  and  subclerical  grades  were 
competitors  in  the  various  promotion  examinations  conducted  by  the 
commission  during  the  past  year,  with  the  following  results : 


Examination. 

Paned. 

Failed. 

Ckrk,  first  grade 

1 
4 
5 

15 

Typewriter 

11 

Clerlr,  minor 

4 

Total 

alO 

30 

a  7  have  since  been  promoted. 
UiAVES   OF   ABSENCE,   FURLOUGHS,    ETC. 

The  following  table  shows  by  bureaus  the  total  and  average  amount 
of  annual  and  sick  leave,  stated  separately  and  together,  taken  by 
the  employees  of  the  Department  in  the  District  of  Columbia,  ar- 
ranged according  to  sex,  during  the  calendar  year  1916.  This  table 
also  shows  the  average  leave,  by  bureaus,  as  compared  with  1915.  A 
further  comparison  indicates  that  the  averages  for  1916  show  an 
increase  of  0.23  day  of  annual  leave  and  an  increase  of  0.19  day  of 
sick  leave  over  the  averages  for  1915. 
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Total  and  Average  Amount  of  Annual^  and  8ick  I^ave,  by  Bureaus,  Staid 

aCPABATELT  AND  TOOETUEB,  TAKEN  BT  THE  RUPLOYEES  OF  THE  DePAXTKEIIT  H 
THE  DiSTBICT  OF  COLUMBIA,  ARRANGED  ACCORDING  TO  SeX,  DURINO  THE  GaLES- 

DAR  Year  1916,  and  the  Average  I^eave  for  1915. 

ICALB. 


Bureau. 

Num- 
ber. 

Anntfal  leave. 

Sick  leave. 

Totol.            I^_^ 

Days. 

Average. 

Days. 

Average. 

Dayt. 

Av«m^!     ^ 

Office  of  the  Secretary 

Bureau  of  the  Census 

Bureau  of  Forei^  and  Do- 
mestic Commerce 

•7 
388 

88 

267 
51 
31 

165 
19 

0 

3,645 
8,406 

3,533 
7306 
1236 

918 
4,633 

539 

340 

37.37 
29.19 

28.77 
36.99 
24.24 
29.61 
2&07 
28.37 

36.66 

613^ 
2,180 

609 

''^ 

951 
61 

25 

6.33 
7.57 

6.92 
4.34 
4.68 
&19 
&76 
3.21 

2.78 

3,2681 

lolSS^ 

8,141 
8.3641 
1,4741 
1,110 

265 

33wi9 ;      na 

96.76  1  3La 
35.60  1        34.67 

B ureau  of  Standards 

3L33           31.fi 

Bureau  of  Fisheries 

3&98           3LM 

Bureau  of  Lighthouses 

Coast  and  Geodetic  Survey. . . 

Bureau  of  Navigation 

Steamboat-Inspection  Serv- 
ice  

35.80  310 
33.83           SLU 

31.58  J        34.13 

38.44           3ft,a 

1,015 

28.356 

27.94 

6,028* 

5u94 

34,384i 

33.88          S3.a 

FEMALE. 


Office  of  the  Secretary 

Bureau  of  the  Census 

Bureau  of  Foreign  and  Do- 
mestic Commerce 

47 
352 

14 
2 

20 
3 

13 
5 

1,287 
7,518 

410 
60 

581 
90 

382 

148 

27.38 
29.83 

29.28 
30.00 
29.06 
3a  00 
29.38 
29.60 

2,  ml 

133 
60 

140 
71 

9.84 
ia76 

&18 
9.00 
6.60 
30.00 
ia77 
14.20 

713 
150 
523 
219 

37.23 
4a  50 

37.46 
38L00 
35.66 
ML  00 
4a  15 
63.80 

33.a 

33.9 

Bureau  of  Standards 

49113 

Bureau  of  Fisheries 

35.41 

Bureau  of  Lighthouses 

Coast  and  Geodetic  Survey . . . 
Bureau  of  Navigation 

ioe 

4k  61 
37.61 

Total  and  average 

356 

10,476 

29.48 

8, 709  J 

ia42 

M,185J 

39185 

39.0 

TOTAL. 


Office  of  the  Secretary 

Bureau  of  the  Census 

Bureau  of  Foreign  and  Do- 
mestic Commerce 

Bureau  of  Standards 

Bureau  of  Fisheries 

Bureau  of  Lighthouses 

Coast  and  Geodetic  Survey . . . 

Bureau  of  Navigation 

Steamboat-Inspection  Serv- 

Total  and  average 


144 
540 

103 
360 
71 
34 
178 
34 


1,371 


3,932 
15,926 

2,942 
7,266 
1,817 
1,008 
5,014 
687 

340 


38,833 


27.31 
29.49 

28.84 
37.01 
25.50 
29.65 
28L17 
28.63 

36.66 


38.83 


1,076 
4,89U 


9,738 


7.47 
9.06 

7.00 
4.37 
5.22 
7.41 
6.13 
5.50 

2.78 


7.10 


5,008 
20,8in 


48»570 


34.78 
38.55 

35.03 
3L38 
3a  81 
37.00 
34.30 
34.13 

28.44 


3&4a 


33191 
37.i» 

34.* 
331 01 
3L78 
37.0 
33.43 
3k  46 


SSL  69 


a  In  the  count  of  the  annual  leave  all  periods  of  one-half  day  and  over  were  counted  as  a  f oU  day; 
of  less  than  one-half  day  were  omitted. 

The  following  statement,  based  on  the  percentages  of  the  fore- 
gomg  table,  shows  the  relative  standing  of  the  bureaus  for  the 
calendar  years  1916  and  1915  with  respect  to  the  lowest  average 
amount  of  leave  used : 


Bureau. 


Annual  leave. 

Sick  leave. 

Tot»L 

1916 

1915 

1916 

1915 

1916 

1015 

4 

3 

6 

8 

9 

7 

7 

3 

3 

1 

2 

9 

8 

5 

5 

6 

4 

2 

1 

I 

Office  of  the  Secretary , 

Bureau  of  the  Census 

Bureau  of  Foreign  and  Domestic  Commerce. 

Bureau  o  f  Standards 

Bureau  of  Fisheries 

Bureau  of  Lighthouses 

Coast  and  Geodetic  Survey 

Bureau  of  Navigation 

Steamboat-Inspection  Service 
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It  will  be  noted  that  the  Bureau  of  Fisheries  retains  the  position 
held  by  it  in  1915  as  having  the  lowest  average  of  annual  leave  per 
employee  for  the  year  1916,  and  that  the  Steamboat-Inspection  Service 
holds,  for  the  third  consecutive  year,  the  lowest  average  of  sick  leave 
and  of  annual  and  sick  leave  combined. 

Another  table  prepared  in  this  Division  indicates  that  less  than  67 
per  cent  of  the  employees  considered  (1,371)  took  all  of  their  annual 
leave  (30  days),  that  5  per  cent  took  all  of  their  sick  leave  (30  days), 
and  that  29  per  cent  took  no  sick  leave.  Three  employees  were  re- 
ported as  taking  no  annual  leave  during  the  year. 

In  accordance  with  the  usual  practice  of  the  Department,  as  pro- 
vided by  the  leave  regulations,  an  examination  was  made  in  February 
last  of  the  leave  record  of  all  employees  for  the  past  three  years.  A 
list  was  prepared  showing  the  names  of  those  employees  who  took  all 
or  practically  all  of  their  annual  and  sick  leave  (55  days  or  more) 
during  the  calendar  years  1916,  1915,  and  1914.  This  list  included 
the  names  of  23  employees  in  5  bureaus,  an  increase  of  4  names  over 
the  last  preceding  list  (calendar  years  1915,  1914,  and  1913).  The 
attention  of  the  heads  of  the  bureaus  concerned  was  called  to  the 
matter,  and  after  personal  consultation  and  correspondence  with  them 
steps  were  taken  which,  it  is  believed,  will  tend  to  reduce  the  large 
amount  of  leave  taken  by  such  employees. 

Under  date  of  January  27,  1917,  the  Department  authorized  the 
granting  to  the  officers  and  clerks  of  the  Steamboat-Inspection  Service 
stationed  in  Hawaii  and  Alaska  such  an  amount  of  annual  leave  in 
excess  of  that  authorized  by  regulation  as  may  be  necessary  in  travel- 
ing to  and  from  a  mainland  port  of  the  United  States,  provided  that 
travel  between  the  station  and  the  United  States  shall  be  by  the 
shortest  and  most  direct  route  usually  followed. 

The  Department  has  adopted  the  following  rule  beginning  with 
the  present  calendar  year : 

Employees  who  are  compelled  to  take  sick  leave  and  have  to  their  credit  at 
the  end  of  a  calendar  year,  or  upon  separation  from  the  service  during  the 
year,  unused  annual  leave  may,  upon  application,  have  the  utilized  sick  leave, 
or  any  part  thereof,  charged  to  the  annual  leave  remaining  to  their  credit. 

It  has  been  the  practice  of  the  Department  to  permit  the  closing 
of  offices  in  the  field  upon  certain  occasions,  such  as  State  holidays 
and  days  declared  holiaays  by  special  order.  The  following  author- 
izations were  granted  during  the  past  fiscal  year: 


Date. 

Occaaion. 

Offices  affected. 

8«pt.*2,1916 

Not.  7, 1916 

Feb.  20, 1917 

Apr.  6, 1917 

Apr.  19, 1917 

State  hoUday  (Maryland),  commemorat- 
ing the  ba^le  of  North  Point,  on  which 
day  "The  Star^jpangled  Banner"  was 
written  by  Frandi  Scott  Key. 

State  holiday  (Maryland), "  Election  Day  ". 

State  holiday  (LoukAana),  "  Mardi  Oras^' . . 

State  hoUday  (Maryland), "  Good  Friday  ". 

State h(jlday  (Maine),  "Patriots'  Day".... 

Lighthouse  Service,  Baltimore,  Md. 

Do. 
Lighthouse  Service,  New  Orleans,  La. 

On  February  10,  1917,  the  Department  issued  authority  to  the 
district  offices  of  the  Bureau  of  Foreign  and  Domestic  Commerce  to 
close  on  days  that  are  legal  holidays  in  the  cities  where  they  are  lo- 
c*ated,  provided  that  suoi  could  be  done  without  detriment  to  the 
public  business. 
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OFFICIAL  BONDS. 


The  following  table  shows,  as  of  June  30, 1917,  the  character,  num- 
ber, and  penalty  of  bonds  of  officers  of  this  Department  required  by 
law  or  regulation  and  the  number  of  each  kind  given  during  the  fiscal 
year  ending  on  that  date :         • 


BondMM- 

Total 
number 
bonded. 

Number 

bonded 

during 

fiscal 

year. 

penalty. 

Dtsbursing  olerk,  Department  of 

1 

08 
106 

13 

1 

$60,000 

030,000 
392,000 

05,000 

2,000 

Seo.  176,  B.  B. 

Commeroe.a 

SpecUl  disbursing  egent 

chief  of  perty,  Coast  and  Geodetic 

Survey. 

Navigation. 
Assistant  in  charge  of  oflfloe,  Coast 

43 
53 

5 

Sec.  3614,  U.S. 

pro\^  June  12, 1917,  and  prior  ysan. 
See.  4502,  R.  8.,  as  amendMlby  the  aet 
of  Apr.  26, 1906  (84  SUt. ,  187). 

and  Geodetic  Survey. 

fbr  the  Government  of  the  Coast  and 
Geodetic  Survey,  eOsctive  Jan.  1, 
1918. 

Total 

180 

»101 

1,138,000 

a  The  bond  of  the  disbursing  clerk  of  the  Department  Is  subject  to  the  approval  of  the  Seoietaijf  of  tte 
Treasury,  and  all  records  pertaining  thereto  are  maintained  by  the  Treasury  Department 
h  Includes  44  bonds  given  for  the  purpose  of  renewal  or  change  in  amount  of  penalty. 

COMPILATION  OP  DATA  RELATING  TO  THE  PERSONNEL. 

The  Division  is  frequently  called  upon  to  compile  statistics  relat- 
ing to  the  personnel.  Some  idea  of  the  varied  character  of  the  data 
furnished  may  be  gathered  from  the  following  brief  description  of 
some  of  the  statements  prepared  during  the  past  fiscal  year: 

1.  Positions  under  the  jurisdiction  of  the  Department  in  Porto 
Bico  and  Hawaii. 

2.  Names  of  employees  of  the  Department  in  the  District  of  Co- 
lumbia appointed  from  Indiana,  Kentucky,  and  Louisiana. 

3.  List  of  vacancies  occurring  by  reason  of  employees  called  out 
with  militia  in  connection  with  the  operations  on  the  Mexican  Border. 

4.  Positions  and  salaries  under  the  jurisdiction  of  the  Department 
in  New  York  City  not  subject  to  competitive  civil-service  exami- 
nation. 

5.  Number  of  employees  of  the  Department  in  the  District  of  Co- 
lumbia ;  the  percentage  of  clerks  who  utilize  sick  leave,  hnsed  on  the 
statistics  for  the  years  1914  and  1915 ;  the  annual  duration  of  sick 
leave  per  employee  for  the  years  1912  to  1915,  inclusive;  and  the  pro- 
portion of  employees  who  utilized  the  maximum  amoimt  of  30  atys 
of  sick  leave  for  the  years  1914  and  1915. 

6.  Number  and  salaries  of  engineers  and  chemists  in  the  employ  of 
the  Department. 

7.  Data  in  re  appoiniments  made  in  the  Department  "  without  re- 
gard to  civil-service  law  "  during  the  present  and  preceding  adminis- 
trations, and  number  of  administrative  officers  appointed  under  pre- 
ening administrations  and  retained  or  separated. 

8.  Divisions  and  bureaus  under  the  Department  comparable  to 
bureaus  in  the  Panama  Canal  service. 
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9.  Number  and  salaries  of  employees  of  the  Department  engaged 
upon  medical  work. 

10.  Schedule  of  separations  of  all  employees,  with  certain  excep- 
tions, who  have  left  the  service  during  the  five  years  ended  June  30, 
1917,  in  connection  with  the  preparation  of  estimates  of  the  probable 
cost  of  retirement  of  civil  employees  of  the  United  States. 

11.  The  total  and  average  amount  of  annual  and  sick  leave,  stated 
separately  and  together,  taken  by  employees  of  the  Department  in  the 
District  of  Columbia,  arrangea  by  bureaus  and  according  to  sex, 
during  1916. 

12.  The  number  of  employees  of  the  Department  in  the  District  of 
Columbia  who  took  (a)  30  days  of  annual  leave,  (6)  no  annual 
leave,  (c)  30  days  of  sick  leave^  (d)  no  sick  leave,  (e)  30  days  each 
of  annual  and  sick  leave,  (/)  no  annual  or  sick  leave  durmg  the 
calendar  year  1916. 

13.  Eelative  positions  of  bureaus  of  the  Department  for  1916  and 
1915  with  regard  to  the  use  of  the  leave  privileges. 

14.  Names,  designations,  and  salaries  of  employees  of  the  Depart- 
ment paid  from  the  appropriation  '^  Investigatmg  cost  of  production, 
Department  of  Commerce,"  and  change  in  their  status  since  October 
22, 1913. 

15.  Members  of  the  visiting  committee,  Bureau  of  Standards,  of 
the  Department,  from  time  of  organization. 

16.  The  field  service  of  the  Department,  by  States  and  by  bureaus. 

17.  Number  of  aliens  in  the  employ  of  the  Department  and 
number  who  have  taken  out  first  naturalization  papers. 

18.  Names  and  salaries  of  women  employees  of  Department  receiv- 
ing $1,400  and  upward  and  their  special  qualifications. 

DECISIONS  OF  THE  COMPTROLLER  OF  THE  TREASURY. 

The  Comptroller  of  the  Treasury  rendered  the  following  decisions 
relating  to  the  personnel  of  the  Department  during  the  fiscal  year: 

July  7,  1916. — ^That  the  Bureau  of  Standards  may  contract  for  the  furnishing 
of  day  labor  for  certain  classes  of  construction  worlc  and  pay  for  the  same 
from  appropriations  which  do  not  specifically  authorize  the  employment  of 
personal  services. 

August  7,  1916. — ^That  the  appointment  of  a  gardener  in  the  Bureau  of 
Standards  to  be  paid  from  an  appropriation  not  providing  for  personal  services 
is  prohibited  by  the  act  of  1882. 

August  16,  1916. — That  the  Bureau  of  the  Census  may  collect  certain  statis- 
tics relating  to  city  cartage  under  the  act  of  February  14,  1903. 

September  26,  1916. — That  the  unexpended  balance  of  the  appropriation  for 
the  cost  of  production  division  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, after  the  transfer  of  that  division  to  the  United  States  Tariff  Com- 
mission, is  to  be  carried  to  the  surplus  fund  of  the  Treasury. 

October  21,  1916. — ^That  topographic  and  hydrographic  draftsmen  in  the 
Coast  and  Geodetic  Survey  may  be  detailed  for  temporary  duty  in  the  field,  but 
their  traveling  expenses,  while  engaged  on  such  special  duty,  are  not  payable 
from  the  appropriation  for  field  service  of  the  survey.  A  per  diem  allowance  in 
lieu  of  subsistence,  however,  may  be  paid  to  such  draftsmen  from  the  appro- 
priation last  mentioned. 

December  22,  1916. — That  lump-sum  appropriations  of  the  Coast  and  Geodetic 
Survey  are  not  available  for  the  payment  of  $1  per  day  to  certain  employees 
of  the  Lighthouse  Service  engaged,  outside  of  their  regular  duties,  in  the  per- 
formance of  work  for  the  Coast  and  Geodetic  Survey. 

April  2,  1917. — ^That  the  Bureau  of  the  Census  may  collect  certain  statistics 
relating  to  marriage  and  divorce  under  act  of  March  3, 1917. 
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April  7, 1917. — That  certain  routine  cement-testing  work  heretofore  conducted 
by  the  Reclamation  Service  of  the  Interior  Department,  together  with  catain 
employees  and  equipment  belonging  to  that  service,  may  be  transferred  to  the 
Bureau  of  Standards. 

SUPERANNUATION  AND  RETIREMENT. 

In  spite  of  the  fact  that  the  Government  is  by  far  the  largest  em- 
ployer of  labor  of  any  institution  in  this  country,  it  is  so  ultra  con- 
servative in  its  treatment  of  its  employees  that  its  policies  might,  in 
comparison  with  smaller  business  concerns,  be  considered  antiquated 
and  obsolete.  Tenure  of  office  based  on  merit  is  now  accepted  among 
efficiency  experts  as  the  foundation  of  successful  work.  Accepting 
tenure  of  office  as  an  established  practice,  the  question  of  providing 
for  the  worn-out  employee  presents  itself  as  a  concomitant.  Forty 
years  of  civil-service  policy  has  burdened  the  service  with  aged  and, 
more  or  less,  inefficient  employees,  who  have  struggled  hard  against 
the  unequal  race  between  the  advancing  cost  of  living  and  a  rate 
of  compensation  which  advanced  little,  if  any,  during  that  period. 
The  result  is  that,  being  able  to  make  but  little  preparation  for  com- 
pulsorv  idleness  in  the  closing  years  of  life,  they  refuse  to  acknowl- 
ed^  themselves  as  worn  out,  and  struggle,  against  nature,  to  keep 
their  names  on  the  Government  pay  roll.  Nor  can  we  blame  the  higher 
officials,  who,  in  personal  touch  with  these  inutile  employees,  perceiv- 
ing the  well-meant  struggles  and  knowing  the  circumstances  refrain 
from  taking  the  action  which  would  cut  oflP  their  only  means  of 
existence,  though  cognizant  of  the  fact  that  their  retention  is  detri- 
mental to  the  efficiency  of  the  service.  Among  lar^  business  corpora- 
tions it  has  lon^  been  acknowledged  that  provision  for  superannu- 
ated employees  justifies  itself  by  every  reason  that  makes  for  effi- 
ciency and  economy.  Stagnation  among  the  old  employees  produces 
a  like  condition  among  those  younger  and  lower  in  the  scale  of  em- 
ployment. Some  of  the  latter  have  foresight  and  self-confidence 
enough  to  leave  the  service  as  soon  as  they  have  acquired  high  value, 
thus  utilizing  the  experience  they  have  gained  at  the  Government's 
expense  for  the  benefit  of  concerns  that  offer  better  and  more  equi- 
table inducements;  others,  lacking  those  qualities,  remain,  many  of 
them  to  swell  the  ranks  of  disheartened  and  indifferent  employees 
who,  seeing  the  chances  for  advancement  barred,  become  satined 
with  giving  a  modicum  of  service  and  later  recruit  the  ranks  of 
the  inefficient. 

A  pension  system  is  the  acknowledged  remedy  for  this  condition. 
It  has  been  demonstrated  that  the  expense  involved  would  be  more 
than  recovered  by  the  gain  in  more  efficient  effort  put  forth  by  the 
younger  employees,  who  would  appreciate  the  incentive  brought 
within  their  horizon  in  the  form  of  greater  opportunity  for  advance- 
ment by  the  possibility  of  transferring  two  inefficients  to  the  penaon 
roll  and  substituting  therefor  one  earnest  ambitious  employee.  Hav- 
ing seen  demonstrations  of  the  fact  that  equitable  concessions  to  the 
worker  have  in  the  end  proven  a  profitable  business  investment,  the 
opinion  of  the  public  is  becoming  more  and  more  favorable  to  the 
movement  toward  retirement  pensions.  Every  step  taken  by  Con- 
gress with  this  aim  in  view  has  been  received  with  decreasing  oppo- 
sition. 
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The  abnormal  conditions  of  to-day,  requiring  large  additions  to 
the  roll  of  civil-service  workers,  who  are  being  secured  with  increas- 
ing difficulty,  emphasizes  the  necessity  of  making  the  Government 
service  more  attractive.  The  action  of  hundreds  of  well-qualified 
civil-service  eligibles  in  refusing  appointment,  on  the  ground  of  pre- 
ferring the  opportunities  presented  by  outside  service,  has  accentu- 
ated the  necessity  of  a  more  liberal  policy  on  the  part  of  the  Govern- 
ment toward  its  employees. 

Closely  allied  to  the  question  of  retirement  pensions  is  that  of 
disability  compensation,  which  has  made  rapid  strides  in  recent 
years.  Not  long  since  regarded  as  an  academic  question,  later  con- 
sidered as  a  faa  of  a  few  theorists,  still  later  accepted  for  a  limited 
number  of  branches  of  the  service,  it  has  at  last  become  a  matter  of 
general  benefit  through  the  passage  by  Congress  of  the  act  approved 
September  7,  1916,  to  provide  compensation  for  employees  of  the 
United  States  suffering  injuries  incurred  while  in  the  performance  of 
their  duties. 

SALARIES. 

The  Department  has  found  it  necessary,  owing  to  the  high  cost 
of  living  and  the  present  conditions  in  the  commercial  and  indus- 
trial world,  to  offer  higher  entrance  salaries  for  positions  of  clerk, 
stenographer,  and  typewriter,  and  those  of  a  scientific  and  mechani- 
cal nature,  in  cases  where  conditions  rendered  such  action  advisable 
and  it  could  properly  do  so.  It  frequently  occurs  that  an  eligible  who 
when  he  made  application  for  examination  stated  his  readiness  to 
accept  a  salary  of  $720  per  annum  now  answers  an  offer  of  such  a 
position  with  a  statement  that  he  can  not  consider  less  than  $1,200. 
Formerly  eligibles  were  plentiful  at  $720  to  $900  per  annum;  the 
minimum  now  appears  to  oe  rapidly  becoming  $1,000. 

The  increased  rates  of  pay  given  in  the  merchant  marine  combined 
with  the  advancing  cost  of  living  rendered  it  very  difficult  to  obtain 
and  retain  in  the  service  the  personnel  of  the  vessels  of  the  De- 

I)artment,  and  it  was  found  necessary  from  time  to  time  during  the 
ast  fiscal  year  to  make  such  increases  of  compensation  in  the  marine 
service  as  the  appropriations  made  for  the  purpose  would  permit. 
Even  with  this  encouragement  and  that  afforded  by  the  general 
increases  made  July  1,  1917,  the  pay  of  the  naval  personnel  is  yet 
much  lower,  generally,  than  is  offered  for  like  duties  in  the  merchant 
marine. 

While  the  5  and  10  per  cent  increase  in  the  compensation  of  em- 
ployees earning  $1,800  or  less  per  annum  is  highly  appreciated  by 
those  benefited,  it  can  only  be  looked  upon  as  a  partial,  as  it  is  a 
temporary,  attempt  to  relieve  the  pressure  resulting  from  the  high 
cost  of  living.  Eliminating  from  consideration  the  question  of  the 
right  to  earn  a  decent  living  in  return  for  labor,  there  is  a  phase  of 
the  question  which  should  be  given  due  weight  by  those  who.  have  to 
study  the  Government  service  from  an  economical  point  of  view, 
namely,  that  of  the  constant  and  costlv  drain  upon  the  skilled  work- 
ers of  this  service  caused  by  the  withdrawal  of  its  best  material  for 
outside  service,  which  offers  better  inducements.  A  capable  Govern- 
ment clerk  can  not  be  made  on  short  order,  and  the  securing  and 
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training  of  new  material  to  replace  those  seduced  into  other  channels 
is  a  constant  source  of  expense  financially  and  a  loss  in  efficiency. 

department's  policy  wrrH  respect  to  the  appointment  of  women. 

It  is  the  policy  of  the  Department  to  afford  women  seeking  Gov- 
ernment employment  as  many  opportunities  as  circumstances  will 
permit  to  enter  its  service,  particularly  in  positions  of  a  clerical 
nature;  and  when  selected  they  are  appomted  upon  the  same 
requisites  and  conditions  and  with  the  same  compensation  as  are 
prescribed  for  men.  In  view  of  present  conditions  in  the  industrial 
world,  great  difficulty  has  been  experienced  in  obtaining  properly 
qualified  male  eligibles,  and  an  unusual  opportunity  has,  therefore, 
arisen  for  the  appointment  of  women  who  are  able  to  pass  the 
required  civil-service  examinations.  The  Department^  in  tact,  has 
requested  its  various  bureau  chiefs,  until  further  notice,  to  prefer 
women  for  appointment  to  clerical  and  other  positions,  such  as 
stenographer,  typewriter,  and  the  like,  for  which  they  are  qualified. 
All  such  appointments  are,  however,  made  in  accordance  with  the 
provisions  of  the  civil-service  act  and  rules.  During  the  past  four 
months  women  were  given  140  out  of  a  total  of  217  probational 
appointments  in  clerical  positions. 

CrVIL-SERVICE  METHODS. 

The  demands  made  by  the  Department  upon  the  Civil  Sertdce 
Commission  for  eli^bles  have  been  greater  during  the  present  fiscal 
vear  than  for  any  like  period  before.  This  has  Wn  especially  true 
with  respect  to  clerical  positions.  Notwithstanding  the  fact  that  the 
Civil  Service  Commission  has  been  holding  examinations  weekly  at 
Washington  and  throughout  the  country  for  stenographer  and  type- 
writer positions,  and  the  certainty  of  eligibles  receiving  appointments 
the  Commission  has  been  unable  at  times  to  furnish  eligibles  for  these 
positions.  It  would  seem  that  if  the  Government  is  to  obtain  the 
class  of  eligibles  desired  and  retain  them  in  its  service  it  will  be 
necessary  to  materially  increase  the  pay  of  the  $720  and  $900  clerical 
positions,  in  any  event  until  conditions  again  become  normal.  For 
statutory  positions,  however,  this  can  be  done  only  by  congressional 
authority. 

In  many  instances  it  has  been  imperative  that  eligibles  be  secured 
and  appointments  made  at  the  earliest  possible  moment.  The  Com- 
mission has  in  such  cases  furnished  the  Department  with  the  names 
of  eligibles,  if  available,  by  telephone,  thus  reducing  the  delay  to 
the  minimum.  There  have  been  cases,  however,  where  there  was 
some  delay  on  the  part  of  the  Commission  in  taking  action  on  cases 
presented  by  the  Department.  It  is  believed  that  m  such  cases  the 
delay  was  unavoidable,  taking  into  consideration  the  limited  force 
of  the  Commission  and  the  abnormally  large  volume  of  business 

E laced  upon  it  by  war  conditions.    The  officials  of  the  Commission 
ave  cooperated  with  the  appointing  officei*s  of  the  Department  in  a 
manner  to  be  commended,  and  have  at  all  times  shown  a  desire  to 
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assist  the  Department  in  every  way  possible  to  expedite  its  appoint- 
ment work. 

Civil-service  procedure  has  been  changed  in  order  to  more  nearly 
meet  the  changed  conditions  due  to  the  war  and  other  causes.  Among 
such  changes  may  be  mentioned  the  following  as  appertaining  to  the 
I>ersonnel  of  the  Department : 

(a)  The.  Commission  may  In  reinstatements  and  transfers,  when  not  in- 
consistent with  existing  laws,  disregard  the  period  during  which  an  employee 
was  in  the  military  service  of  the  United  States  under  the  President's  call  of 
June  18,  1916. 

(b)  The  Commission  may,  because  of  a  public  exigency,  authorize  the  im- 
mediate filling  of  a  position  for  which  there  is  no  suitable  eligible  by  the  ap- 
pointment of  a  person  shown  to  be  qualified  by  such  noncompetitive  tests  of 
fitness  as  the  Commission  may  prescribe. 

(c)  Permitting  the  reinstatement,  within  three  years  from  the  date  of  sep- 
aration from  the  competitive  service,  of  persons  resigning  from  scientific,  pro- 
fessional, or  technical  positions  In  the  competitive  service  to  enter  the  public 
service  of  a  State,  county,  municipality,  or  foreign  government  In  a  similar 
capacity. 

(d)  Authorizing  the  employment  of  students  of  technical  or  scientific  schools 
as  student  assistants  In  the  Bureau  of  Standards,  at  a  salary  of  not  to  exceed 
a  rate  of  $300  per  annum. 

EFFECT  OF  WAR  SrFUATION  ON  PERSONNEL. 

The  war  situation  has  operated  to  increase  the  volume  and  variety 
of  the  business  of  the  Appointment  Division.  Two  bureaus  of  the 
Department,  viz,  Foreign  and  Domestic  Commerce  and  Standards, 
have  augmented  their  forces  as  the  result  of  war  conditions,  and  the 
appointment  work  incident  thereto  has  steadily  increased.  The 
call  for  the  immediate  fiUinff  of  new  positions  has  been  urgent,  and 
by  giving  such  cases  precedence  over  other  business,  at  the  same 
time  putting  forth  every  effort  to  expedite  action  thereon,  the 
Division  has  been  able  to  dispose  of  all  cases  promptly  without 
neglecting  its  usual  routine  affairs. 

The  following  table,  arranged  under  date  of  August  31,  1917, 
shows  the  number  of  persons  who  have  been  appointed  under  appro- 
priations for  "  National  security  and  defense,'^  Department  of  Com- 
merce, by  bureaus : 


Bureau. 

Servioe. 

In  District 
of  Co- 
himbia. 

Infield. 

gtandArds , 

Gauge  standardisation,  etc 

78 
172 

24 
251 

Do 

Millfey  research 

3 

Do 

Equipping  chemical  laboratory 

Exports  liceffse  work  .................. 

Foieicn  And  Domestic  Commeroe 

23 

a  Transferred  to  the  Exports  Administrative  Board  Aug.  27, 1917. 

Heretofore  no  restrictions  have  been  imposed  on  employees  taking 
examination  for  other  branches  of  the  service,  but  now  examination 
or  certification  may  be  prohibited  under  the  terms  of  the  Executive 
order  of  April  2,  1917,  which  states  that — 

In  Tiew  of  the  present  emergency  conditions  and  until  further  notice,  the  Civil 
Service  Commission  is  directed  to  refuse  examination  to  any  person  who  is,  or 
who  has  heen  within  three  months  of  the  date  of  the  examination,  employed  in 
the  Government  service,  or  to  certify  any  such  person  who  Is  on  the  eligible 
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register  of  the  commission,  unless  such  person  submits  the  written  assent  of 
the  department  or  office  in  which  he  is  or  has  been  employed  to  his  taking  sadi 
examination  or  to  his  being  so  certified.  Such  assent  shall  be  based  soMy  upon 
the  finding,  after  due  consideration  by  such  department  or  office,  that  the  peraoo 
can  render  iietter  service  for  the  €k)vemment  in  the  place  for  which  tbe 
examination  is  held. 

This  order  is  issued  solely  because  of  the  present  international  situation  and 
will  be  withdrawn  when  the  emergency  is  past. 

The  Department  has  adopted  a  liberal  attitude  toward  employees 
desiring  to  take  examinations,  and  in  only  one  instance  has  assent 
been  denied,  the  chief  of  the  bureau  having  stated  that  the  em- 
ployee's services  were  indispensable  in  the  section  to  which  he  had 
been  recently  transferred  with  the  understanding  that  he  would  take 
up  that  branch  of  the  work  permanently. 

Special  legislation  and  war  measures  which  have  to  do  with  the 
personnel  of  certain  bureaus  of  the  Department  are  listed  below, 
by  bureaus. 

Coast  and  Geodetic  Survey, — Section  16  of  the  act  of  May  22, 1917, 
authorizes  the  President,  whenever  in  his  judgment  a  national  emer- 

fency  exists,  to  transfer  to  the  service  and  jurisdiction  of  the  War 
)epartment  or  of  the  Navy  Department  such  vessels,  equipment, 
stations,  and  personnel  of  the  Coast  and  Geodetic  Survey  as  he  may 
deem  to  the  best  interest  of  the  country.  It  provides  also  that  "  any 
of  the  personnel  of  the  Coast  and  Geodetic  Survey  who  may  be  trans- 
ferred as  herein  provided  shall,  while  under  the  jurisdiction  of  the 
War  Department  or  the  Navy  Department,  have  proper  military 
status  and  shall  be  subject  to  the  laws,  regulations,  and  orders  for 
the  government  of  the  Army  or  Navy,  as  tne  case  may  be,  in  so  far 
as  the  same  may  be  applicable  to  persons  whose  retention  per- 
manently in  the  military  service  of  the  United  States  is  not  con- 
templated by  law." 

Bureau  of  Standards, — ^The  act  approved  June  15,  1917,  making 
appropriations  to  supply  urgent  deficiencies  in  appropriations  for 
the  military  and  naval  establishments  on  account  of  war  expenses, 
provides,  among  other  things,  for  cooperation  by  the  Bureau  of 
Standaras  with  the  War  and  Navjr  Departments  by  providing  for 
"  the  scientific  assistance  necessary  in  the  development  of  instruments, 
devices,  and  materials,  and  the  standardization  and  testing  of  sup- 
plies," completion  of  chemical  laboratory,  including  personal  services 
in  the  District  of  Columbia,  and  for  cooperation  among  the  three 
services  above  mentioned  and  the  Council  of  National  Defense,  in- 
cluding the  employment  of  personal  services,  "  for  standardization 
and  testing  of  the  standard  gauges,  screw  threads,  and  standards  re- 
quired in  manufacturing  throughout  the  United  States,  and  to  cali- 
brate and  test  such  standard  gauges,  screw  threads,  and  standards.'' 
Bureau  of  Lighthouses. — By  Executive  order  of  April  11,  1917,  is- 
sued in  accordance  with  the  authority  vested  in  the  President  by  the 
"  Act  making  appropriations  for  the  Naval  Service  for  the  fiscal  year 
ending  June  30,  1917,  and  for  other  purposes,"  approved  August  29, 
1916,  certain  lighthouse  vessels  ana  light  stations,  including  the 
equipment  and  personnel  thereof,  were  transferred  to  the  service  and 
jurisdiction  of  the  War  Department  and  of  the  Navy  Department 
Bureau  of  Foreign  and  Domestic  Commerce, — ^The  administration 
of  the  export-control  portion  of  the  act  of  Congress  approved  June 
15,  1917,  entitled  "An  Act  to  punish  acts  of  interferaice  with  the 
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foreign  relations,  the  neutrality  and  the  foreign  commerce  of  the 
United  States,  to  pmiish  espionage,  and  better  to  enforce  the  crimi- 
nal laws  of  the  United  States,  and  for  other  purposes,"  was  placed 
under  the  j'urisdiction  of  the  Secretary  of  Commerce,  and  the  force 
was  organized  and  work  commenced  through  the  medium  of  the 
Bureau  of  Foreign  and  Domestic  Commerce.  On  August  27,  1917, 
however,  the  work  was  transferred  with  the  personnel  to  the  Ex- 
ports Administrative  Board. 
Respectfully, 

Clifford  Hastings, 
Chief  of  Appointment  Division. 
To  Hon.  William  C.  Redfield, 

Secretary  of  Commerce. 
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Department  op  Commerce, 

Division  OF  Publications, 
Washington,  September  1,  1917, 
Sm:  The  foDowing  report  concerning  the  work  of  the  Division  of 
Publications  during  the  fiscal  year  ended  June  30,  1917,  is  respect- 
fully submitted. 

duties  op  the  division. 

The  Division  of  Publications  is  charged  with  an  economical  expendi- 
ture of  the  printinc  and  binding  allotment  of  the^Department.  This 
responsibility  involves  the  conduct  of  the  business  wnich  the  Depart- 
ment transacts  with  the  Government  Printing  Office,  and  general 
supervision  over  all  printing  (including  editing  and  preparing  copy), 
illustrating,  and  binaing  for  the  Department,  and  keeping  records  of 
expenditures  and  incurred  liabiUties.  The  Division  has  in  charge  also 
the  distribution  of  publications;  the  maintenance  of  mailing  lists; 
the  operation  of  dupUcating,  addressing,  folding,  sealing,  ana  mail- 
ing equipments;  the  advertising  done  by  the  Department;  and  the 
correspondence  which  these  duties  entail. 

The  pages  following  epitomize  the  activities  of  the  Division  along 
these  lines. 

allotment  and  expenditures. 

The  act  of  July  1,  1916,  making  appropriations  for  the  sxmdry  civil 
expenses  of  the  Crovemment  for  wie  fiscal  year  ending  June  30,  1917, 
and  for  other  purposes,  allotted  to  the  Department  $400,000  for 

Jrinting  and  bmding  auring  the  fiscal  year  1917.  Of  tnis  sum 
382,602.76  was  expended,  leaving  an  unused  balance  on  June  30 
of  $17,397.24.  The  decrease  in  expenditures  in  1917  compared  with 
1916  was  $7,235.52  (or  1.86  per  cent),  the  allotment  in  1916  being 
$390,000  and  the  expenditures  $389,838.28. 

The  estimated  cost  of  unbilled  and  uncompleted  work  of  the  Depart- 
ment at  the  Government  Printing  Office  on  July  1,  1917,  and  charge- 
able against  the  allotment  for  1918,  was  $69,756.48,  while  such  worjc 
at  the  Government  Printing  Office  on  the  same  date  in  1916  actually 
cost  $68,771.41. 

During  the  fiscal  year  1917  the  Department  issued  on  the  PubUc 
Printer  2,722  requisitions  for  printing  and  binding,  compared  with 
3,709  during  the  preceding  fiscal  year,  a  decrease  of  987.  The 
marked  decrease  was  due  largely  to  the  printing  for  the  Bureau  of 
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the  CensiLs  during  the  fiscal  year  1916  of  nearly  800  summaries,  ^ying 
advance  information  regardmg  the  condition  of  manufacturing  mdos- 
tries  in  many  cities  and  States,  developed  during  the  taking  of  the 
census  of  manufactures  of  1914. 

Of  the  requisitions  issued  in  1917  there  remained  at  the  close  of  the 
fiscal  year  416  on  which  deliveries  of  completed  work  had  not  beai 
made,  compared  with  379  in  1916,  436  in  1915,  355  in  1914,  and  344 
in  1913. 

COST  OF  PBINTINa   AND   BINDINa,    BY   BUBEAUS. 

The  following  table  shows  the  cost  of  printing  and  binding  for  each 
of  the  bureaus,  offices,  and  services  of  the  Department  during  the  fiscal 
vears  1916  and  1917,  together  with  the  increase  or  decrease  for  each 
bureau,  office,  and  service,  and  the  estimated  cost  of  the  work  on  hand 
but  not  completed  Jime  30,  1917: 


Cost  of  work  delivered. 

Increue  (+)  or 
deoreese(-). 

E«tlmfttad 
cost  of 

Bareaa,  olBoe,  or  aarrloe. 

workDOt 

onaplited 

1916 

1917 

Gout. 

Peroent. 

''SJ7* 

t 

$16,681.71 

$15,433.08 

^1,149.63 

-6.93 

S1.999LS2 

236.86 

373.00 

+      136.14 

+57.48 

198.« 

747.23 

606.21 

-       51.02 

-  6.83 

65.« 

601.39 

184.85 

-      416.54 

-09.26 

s.n 

84,766.94 

115,971.36 

+31,204.41 

+36.81 

3S,W3.86 

28,795.27 

28,685.67 

-      109.60 

-    .38 

10,969.41 

12,460.20 

16,432.46 

+  3,972.26 

+31.88 

3,U4.87 

131,262.35 

121.520.73 

-  9,732.62 

-  7.41  ! 

9,677.06 

21,080.27 

18,569.17 

-  2,511.10 

-11.91 

•34.19 

7.208.17 

4,771.61 

-  2,436.56 

-33.80 

1,969.74 

16,928.50 

14,740.06 

-  2,188.44 

-12.93 

37.91 

4,478.48 

2,401.86 

-  1,987.12 

-44.37 

ML  19 

894.76 

589.98 

-      304.78 

-34.06 

9.64 

36,824.68 

23,649.84 

-12.175.34 

-33.99 

4,313.96 

2,335.03 

1,009.06 

-  1,325.95 

-56.79 

436.61 

14,466.86 

10,701.06 

-3,765.81 

-26,03 

136.41 

11,169.58 

6,775.76 

-  4,393.82 

-39.34 

1,684.31 

ToUl 

380,838.28 

382.602.76 

-  7,235.52 

-  1.80 

09.7Mwtf 

SUMMABT  OF  EXPENDnUBES,    1907-1917. 

The  following  statement  gives  for  each  of  the  fiscal  years  1907  to 
1917  the  amoxmt  available  to  the  Department  for  printing  and  bind- 
ing, the  amoxmt  expended,  the  imused  balance  on  June  30,  and  the 
cost  of  work  not  completed  at  the  close  of  the  year.  Figures  prior  to 
1913  include  expenditures  for  bureaus  and  services  traniferrea  to  the 
Department  of  Labor  by  the  act  of  March  4,  1913,  but  do  not  include 
those  for  the  Bureau  of  the  Census,  which  was  formerly  provided  for 
by  separate  allotments  or  appropriations.  Expenditures  tor  the  Bu- 
reau of  Corporations  also  are  included  in  years  prior  to  1916. 
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Fiscal  year. 

Allotment. 

Expendi- 
tures. 

Umised 
balance. 

Cost  Of 
work  not 
completed 

June  80. 

1907 '. 

$375,000.00 
375,000.00 
375,000.00 

a376,337.43 

6381,500  00 
875,000.00 

•  329,978,06 
441,000.00 
400,000.00 

39o,ooaoo 

400,000.00 

$332,185.06 
342.962.36 
374,939.91 

a  361, 530. 43 

6375,575.02 
874,995.64 

e  329, 974. 92 
410,700.77 
399,999.47 
389,838.28 
382,602.76 

$42,814.95 

82,037.64 

60.09 

14,807.00 

5,924.98 

4.86 

3.14 

30,299.23 

.53 

161.72 

17,397.24 

$84,749.24 

1908 

47,055.59 

1909 

29,139.26 

1910 

42,535.93 

1911 

46.173.12 

1912 

43,956.76 

1913 

36.C86.50 

1914 

49,827.74 

1915...: 

5.V993.72 

1916 

1917 * 

68,771.41 
460,756.48 

a  Includes  $1,337.43  expended  for  supplies  furnished  the  Bureau  o:  the  Census,  for  which  the  Depart- 
ment's allotment  wns  reirabunted. 

b  Includes  a  special  appropriation  of  $6,500  tor  the  printing  of  the  World  Trade  Directory.  The  entire 
snm  was  expended  for  tne  publication. 

e  The  Department's  allotment  was  reimbursed  for  printing  and  binding  fumhhed  the  Bureau  of  Navi- 
gation for  the  Radio  Service,  costing  $1,716.58,  fkt>m  the  appropriation  "Enforcement  of  wireless  communi- 
cation laws,  1913";  also  for  work  furnished  tne  Bureau  of  the  Census,  costing  $5,011.48,  of  which  $383.29 
was  reimbursed  trom  the  appropriation  "Tobacco  statistics.  Bureau  of  the  Census,  1913,"  and  $4,628.19 
from  the  appropriation  "Cotton  statistics.  Bureau  of  the  Census,  1913." 

'Estimated. 

QUANTITY   AND   COST   OF   PRINTING   AND   BINDING,    BY   CLASSES. 

The  following  statement  shows  the  amount  and  cost  of  each  class 
of  work  called  for  by  requisitions  on  the  Public  Printer  during  the 
fiscal  year  1917,  and  affords  a  comparison  with  the  amount  and  cost 
of  these  classes  during  the  precedii^  fiscal  year: 


Class. 


1916 


1917 


Increase  (+)  or 
decrease  (—). 


Blank  forms 

Reports,  pamphlets,  etc 

Letterheads 

Envelopes 

Ciroulars,  summaries,  and  notices . 

Index  cards 

Guide  cards  and  folders 

Memorandum  sheets 

Blank  books 

MlsoelliEmeous  books  (binding) 


Nktmber. 

15,859,014 

4,447,984 

3,192,000 

136,675 

2,900.000 

1,133,500 

305.000 

8,355,500 

19,955 

5,806 


iVtemftrr. 

17,298,211 

4,016,515 

3,562.000 

50.000 

384,475 

1,837,400 

88,500 

1,586,000 

27,191 

2,866 


lumber. 
+1,439,197 

-  431,469 
-t-    870,000 

-  86,675 
-2,516,425 
+    708,900 

-  216,500 
-1,769,500 
-t-        7.236 

-  3,032 


Blank  forms 

Reports,  pamphlets,  etc 

Letterheads 

Envelopes 

Circulars,  sununaries,  and  notices . 

Index  cards 

Guide  cards  and  folders 

Memorandum  sheets 

Blank  books 

Miscellaneous  books  (binding) 

Miscellaneous 


Total. 


Cost. 

$38,128.35 

309,652.01 

4,441.32 

404.38 

8,194.77 

917.97 

1,264.60 

2,454.04 

14,686.95 

9,179.56 

514.24 


CM. 

$33,246.00 

820.981.44 

4,971.42 

210.71 

2,118.96 

1,268.75 

857.81 

407.24 

8.190.64 

9,513.53 

836.27 


Cb$t. 
-$4,882.35 
-1-11,329.43 
+      530.10 

-  193.67 

-  6,075.82 
•f      350.78 

-  406.88 

-  2.046.80 

-  6,496.31 
+  333.97 
+      322.03 


389,83&28 


382,602.76 


-  7,235.62 


Percent, 
+  9.07 
-  9.70 
+11.50 
-68.42 
-86.75 
+62.10 
-70.96 
-52.73 
+80.36 
-51.41 


Percent. 
-12.81 
+  8.66 
+11.94 
-47.89 
-74.14 
+88.21 
-32,17 
-83.41 
-44.23 
+  3.64 
+62.62 
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The  following  table  gives  the  cost  of  work  ordered  from  the  PubKc 
Printer  during  the  fiscal  years  1916  and  1917,  by  classes  and  by 
bureaus,  oflSces,  and  services: 


Bureau,  ofnce,  or  service. 


nmna     r^t    4-V>A      GLa/n 


'°— ^tary,  Assistant 
rk,  and  Division 


Blank  fonns. 


1916 


1917 


Ic  Commeroe. 


General,  Steam- 1 


ioe. 


91, 157. 

155. 

650. 

226. 
10,507. 
2,067. 

iloos. 

3,271. 

93. 

3.967. 

233. 
2,818. 

598. 
1,662. 

24. 
4,137. 
5,547. 


Total.. 


Reports,  pam- 
phlets, etc. 


1916 


1917 


Lettflrhewla. 


1916        1917 


1.10 

'.73 


9951.39  96,773.51,  97, 

204    ''         

647. 
173. 
12,113. 
1.895. 
1.863. 
2,380. 


2,844. 

283. 
1,466. 

326. 
1,826. 

102. 
2,335. 
3,783. 


67.921 
6.86.... 

27 1.... 

09  65,967.46  97. 
29  23.849.25;  24, 
76  10. 233.91'  13. 
04123,384.51116, 
23  20,718.02  18, 
84,        843.92. 


19  16,574.91 

86 

90 

08,  30,671.92 


14, 


460.87  9636.60  91, 
74.36  4.R3 

;:;••::.'  I'-l 

473.81  638. 6» 

932.88  505. 72( 
675.43  109061 
300.84  1,112.26' 
159.54  51.91 
150.20  406.47 
303.72  06.83 

!  44.45 

85.94 

658.91  278.96 


2,132.04        820  02 
8, 941.761    7,970.86; 
86.02 


52.73 
376.80 


014.71 

4.n 

16.48 

11.58 

828.01 

388.96 

US.41 

677.96 

42.38 

676.47 

51. 61 

Si.  97 

70.29 

44t.n 

52.16 
39I.94 


38,128.3533,946.00309,663.01320,961.44  4.441. 


4.9n.4l 


Bureau,  office,  or  service. 


Office  of  the  Secretarv  (Secretary,  Assist- 
ant Secretary,  Solicitor,  Chief  Clerk,  and 
Division  of  Publications) 

Appointment  Division 

Disbursing  Office 

Division  of  Supplies 

Bureau  of  the  Census 

Coast  and  Geodetic  Survey 

Bureau  of  Fisheries 

Bureau  of  Foreign  and  Domestic  Com- 
meroe  

Bureau  of  Lighthowtes 

Ught  house  Service 

Bureau  of  Navigation 

Shipping  Service 

Radio  Service 

Bureau  of  Standards 

Office  of  Supervising  Inspector  General, 
Steamboat-Inspection  Service 

Steamboat-Inspection  Service 

Customs  Service 


903.60'9128.44 


Total.. 


Envelopes. 


1916     1917 


42.92 
52.36 
10.13 

197.78 
2.49 


5.10 


401.38 


drcolars,  sum- 
maries, and 
notices. 


1916        1917 


9698.42 


.6,220.40'    648.01 
19.50        2.73       47.15 
250.82     422.87 


Index  cards. 


1916       1917 


I 


55.77     829.33 

90.29     158.83 


7.00. 


103.88 


210.718,194.77 


2,118.96 


Guide  cards 
andfolden. 


1916    I    1917 


9842.06(670.26  9087.67  9809.799677.74 
8.80  13.44 
5.80 


1.90 


2.12 
2.73 
23.16 

8.84 


24.27 


7.81 


917.97 


9.98 
14.001 
12.18 

19.90 


277.38     226.04 


6.21. 
'9.36. 


8.S9 


153.90  •27.61 

23.54 

19.00      3.98 
26.26,    38.79 
4.9 


,    21-19 

217.671    29.66 


8.91 


1,268.75,1.254.60  857.91 


22.S 
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Bureaa,  offloe,  or  servioe. 

Memorandum 
sheets. 

Blank  books. 

Miscellaneous 
books  (binding). 

MiscellAiw- 
ous. 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

1017 

Office  of  the  Secretary  (Secretary, 
Aastetant     Secretary.     SoUdtor, 
Chief   Clerk,    and    Division    of 
PnbUcatioiis) 

12,083.93 

$346.5012,202.02 

$1,570.03 

$1,254.81 

$914.69 

$30L72SS38.aO 

Appointment  Division 

75.01 

Dtsbursin£  Office 



64.26 

27.00 

7.36 

5.14 

1,827.63 

664.35 

662.64 

2,243.70 
92.24 

""27.65 
267.04 

4.98 

Division  of  Supplies 

370.11 

Burean  of  the  Census^  * .  * 

56. 73         86u  46 

291.41 
63L25 
327.28 

883.26 

16.42 

949.50 

4,228.61 

747.72 

5.53 

1,671.86 
129.33 
146.62 
54.75 
207.83 



118.40  220.34 

Coast  and  Geodetic  Survey 

1,650.69 

Bureau  of  Fisheries ' 

152.23 

'*"3i.*67 
1,887.04 

Bureau  of  Foreign  and  Domestic 
Commerce 

4.01 

6LJ2 

Bureau  of  Lighthouses 

Lighthouse  Service 

Bureau  of  Navigation 

ShiDDinE  Service '      ' 

1,358.35 
210.72 
506.53 

752.18 
171.60 
164.90 

L75 

Radio  Service i 

Bureau  of  Standards 

2,086.35 
&92 

{,302.99 
10.17 

33.00 

LOO 

Office    of    Supervising    Inspector 
Qeneral,      Steamboat-Inspection 
Service 

Steamboat-Inspection  Service.... I I 

i,6i6.45 
5,486.63 

Customs  Service. .  r ' 

2,904.06 

"*  ii*-^ 

88.'55 

Total 

2,454.04 

407.24 

14,686.95 

8, 190. 64|  9,179.56 

9,613.53 

514.24 

836.27 

PUBLICATIONS   ISSUED. 

There  is  submitted  on  the  following  pages  a  list  of  publications 
issued  by  the  Department  during  the  last  fecal  year,  and  the  number 
of  each  distributed  up  to  July  1,  1917.  Some  of  the  publications 
listed  were  received  too  late  for  general  distribution  before  the  end  of 
the  year.  The  list  is  confined  to  publications  becoming  available 
for  distribution  or  use  during  the  year,  and  includes  congressional 
documents  emanating  from  tne  Department  and  for  the  printing  of 
which  the  Department's  allotment  for  printing  and  bindmg  usually 
was  drawn  upon,  in  accordance  with  the  provisions  of  Public  Reso- 
ution  No.  13,  approved  March  30,  1906. 

PuBUOATioNS  Issued  bt  Dbpartmbnt  of  Oommerob,  akd  Distribution  Thbrbof, 

Fiscal  Year  1917. 

(Unless  otherwise  stated,  size  of  each  publication  is  51  by  9|  inches.) 
OFFICE  OF  THE  8ECUETARY. 


Xitle  and  description. 


Re- 
ceived. 


Dis- 
tributed. 


Cost. 


Annual  report  of  Secretary,  1916.    961  p.  1  pi.  10  p.  of  pi.  1  diag.  4 

Uxtdg 

Same  (press  proofs;  extracts  from).   651 

Beporb  of  Department,  1916.    Report  of  Secretary  and  reports  of  bureaus 

fconsolidatedr  (Printed  also  as  H.  doc.  1482, 64th  Cong,  id  sess.)  1,064  p. 

1  pi.  10 p.  of  pi.  1  paster,  1  diag.  4textfig 

Annual  report  ol  Chief ,  Appointment  Division,  1916.    24  p , 

Annual  report  of  Chief,  Division  of  Publications,  1916.    3dp 

List  of  publications  of  Department  available  for  distribution.    14th 

•dition.    Oct.2,1916.    83p 

Same  (reprint) 

Same  (reprint) 

Same,    fttheditioo.    May8,1917.    77p 

Honthly  list  of  publications  issued  by  Department  (June,  1916-May,  1917, 

12  numbers).    48  p 


3,500 
1,850 


600 

350 
400 

3,000 

750 

1,000 

6,300 

34,800 


3,460 
1,860 


288 

342 


3,000 

760 

1,000 

4,108 

34,800 


$1,393.38 
103.44 


1,623.99 

74.36 

321.71 

349.33 
6L68 
64.50 

438.96 

219.19 
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REPOBTS   OF   THE   DEPAHTMBNT   OP   COMMERCE. 


PuBUCATiONs  Issued  bt  Department  ofCommbros,  and  Distribution  Thsrbop, 
Fiscal  Year  1917 — Continued. 

OFFICE  OF  THE  SECRETARY— Continued. 


Title  and  description. 


Re- 
ceived. 


tributwL 


Coet. 


Department  circulars  [all  8xlO|"1: 

77.  2d  edition.    Certificate  as  to  available  balance  of  appropriation  to 

he  forwarded  by  chiefs  of  bureaus  with  every  contract  submitted  for 

approval.    July  20, 1916.    Ip 

140,  3d  edition.    Contracts  submitted  for  approval  oC  Secretary  of 

Commerce.    Nov.  11, 1016.    Ip : 

175. 2d  edition.    Regulations  regarding  printing  and  binding.    July  31, 

1916.    8p 

184,  2d  edition.    Procedure  in  making  selections  from  eligible  lists  of 

Civil  Service  Commission  and  in  scrutiniting  probationary  periods 

of  new  appointees.    July  20, 1916.    2p 

204.  2d  edition.    Property  accounting.    Sent.  8.  1916.    Op 

230, 2d  edition— Bureau  of  Navigation.    Rules  to  prevent  oolUsions  oC 

vessels.    June8, 1917.    17p 

236,  4th  edition— Bureau  or  Navigation  and  Steamboat-Inspection 

Service.    Regulation  of  motor  boats.    May  20,  1916.    (Reprlnt.1 

4 


240, 


3d  edition— Bureau  oC  Navigation.    Registry  oC  fbreign-buUt 

Sept.  21, 1914.    [Reprlnt.l    3p 

342,  2d  edition.    Oaths  to  Mcpense  accounts.    July  20,  1916.    2  p 

246.  4th  edition— Bureau  of  Fisheries,  Alaska  Fisheries  Service. 
Kegulations  for  protection  of  fur-bearing  animals  in  Alaska.    Feb.  1 , 

1916.    [Reprlnt.l    3p 

247— Bureau  of  Navigation.  Rules  and  regulations  to  promote  safety 
of  life  on  navigable  waters  during  regattas  or  marine  parades. 
May  19, 10U.^^l^rfait.l  2o.... 


SSO^Bureau  of  Navi^tionjmo 


seamen's  wans.    Aug.  10, 1015.    [Reprint.1    2p 
361— Bureau  oiNavigation.    Accidents  sustained  c 

Intow.    Au£.12,1016.    :~  . 
262— Bureau  OiNavigation  and  Steamboat-Inspection  Service.    Hours 


120,Ja]y,31^1006I.    Allotments  of 
or  cauaed  by  barges 


[Reprint.] 
a  and  Steam 

Aug.  13, 1915.    (Reprint.)    Ip 
_    ion.    Discharge  of  seamen  In  i 
[sec.  10.  seamen's  act  of  Mar.  4,  19151.    Aug.  25,  1915.*  [Reprint.) 


of  labor  on  Clipboard.       _  _ 

263— Bureau  of  Navigation.^  Discharge  of  seamen  In  special  cases 


265— Bureau  of  Navigation.    Language  test  under  seamen's  act. 

Sept.  18, 1915.    [Reprint.)    Ip 

366— Steamboat-Inspoction  Service.    Scope  of  sec.  14,  seamen's  act 

J  relating  to  life-saving  regulations  for  steam  vessels).  Sept.  34, 1015. 
Reprint.)  Ip 
»— Bureau  or  Navigation.    Boarding   of  vessels.    May   4,   1016. 

IReprint.)    2p 

272— Bureau  of  Navigation  and  Steamboat-Inspection  Service. 
Executive  order  under  sec.  2,  ship-registry  act  of  Aug.   1014. 

Sept.  1,1016.    Ip 

Same  [reprint) 

273  (supersedes  256, 1st  and  2d  editions,  Dec.  21, 1014.  and  Jan.  10, 1916). 
Repeal  of  stamp  tax  upon  guaranties,  bonds,  policies  of  insuranoe, 
deeds,  powers  of  at  cor  no  v ,  ai  ^  f  nrti  flcates.    Sept.  20,  1016.    1  p 

274  •  -Bttttniooac-in^r^ecUoii  nervic*.  Cauti<m  and  admonition  to  those 
cot  i<  in  nod  in  iranji  o«*tutioa  of  Cangerous  or  inflammable  articles. 
Nov.21,  m6     I  f» 

Establishment  i>/  tukd-llne  regulationj:  Proceedings  of  conference  held  at 
ofBce  of  Seoretary,  Bept.  27,  1016,  before  Hon.  William  C.  Redflald. 
54 


64p 

dvlsory  c 


Advisorv  coaferenoe  on  subject  of  making  passenger  vessels  more  secure 
from  destruction  by  Are,  held  in  office  of  Secretary,  May  3, 1016.    63  p. , 

Automatic  sprinklers  on  vessels:  Proceedings  of  conference  held  in  Depart- 
ment, May  22, 1916.    34  p.  2  text  fig 

Department  of  Commerce:  Origin  and  organization.  (Reprint.)  71  p. 
Ix"'" 


xW' 


Letter  from  Secretary  of  Commerce  relating  to  recommendation  of  Seora- 
tary  of  Treasury  for  appropriation  required  by  Coast  Quard  to  develop 
its  telephone  system  of  coastal  communication.  Feb.  20  (calendar  day 
Feb.  22)  ,1917.    (Printed  as  S.  doc.  716,  64th  Cong.  3d  sess.J    3  p 

Letter  from  Secretary  of  Commerce  requesting  certain  authoritv  in  matter 
of  paying  commutation  of  rations  to  officers  and  crews  m  vessels  olf 
Fisheries  Service.  July  25,  1916.  (Printed  as  H.  doc.  1295,  64th  Cong. 
Istsess.)    2p :.., 

Estimate  of  appropriation  for  aids  to  navigation,  Oulf  of  Mexico.  Aug.  15, 
1916.    [Printed  as  H.  doc.  1328. 64th  Cong.  1st  sess.)    9p 

Rules  and  regulations  prescribed  by  Board  of  Supervising^Inspeotors, 
Steamboat-InspecUon Service.  Dec. 6, 1916.  (PrbitedasH. doo.  1437, 
64th  Cong.  2d  sess.)    644  p.  28  text  flg 


600 
300 

1.300 


fOO 
1,500 

30,000 


50,000 

500 

£00 


2,000 

1,000 
1,000 
1,000 
1,500 

1,000 
1,000 

1,000 
15,000 


2,000 
1,000 


1,500 

10,000 

1,000 
1,000 
1,000 
5,000 

(a) 

(«) 
(tt) 

(») 


150 
1,000 

45,000 

aoo 

280 
1,900 


1,000 


400 
8,000 

2,000 
100 

no 

0,400 

376 
415 
435 


(tt) 

(tt) 
(«) 

(6) 


« None  printed  for  the  Department. 

b  Tne  Department  edition  was  printed  in  four  separate  volumes,  the  data 
under  "Steamboat-Inspection  Service." 


for  whioh  appear  ia 


9104 
&56 


1L09 
5L7S 


61&51 


117. 7B 


4.30 

oia 


ML  08 
LIB 


n.u 


SLS 


7.« 


7.18 
lt.Oi 

97.93 
OS.  81 

9101 
14S.S0 

C» 

4.S 
94.91 

14.74 

thksBst 
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PuBUCATioNs  Issued  bt  Departmbnt  op  Commbroe,  and  Distribution  Thbrbop, 
Fiscal  Year  1917— Continued. 

OFFICE  OP  THE  SECRET  A  RY-ContiniMl 


Title  and  description. 


tributed. 


Cost 


retltlon  from  certain  employees  of  Department  reqnestin^  an  increase  In 
salaries  of  classHled  employees.  Dec.  6,  1910.  (Printed  as  H.  doc.  1442, 
C4thConR.  2dsess.]    3p 

1  etter  from  Secretary  of  Commerce  calUne  attention  to  certain  items  in 
estimates  of  appropriations,  Liehthoose  Service,  fiscal  year  1918.  Dec 
6,1916.    (Printed  as  H.  doc.  1446,  04th  Cong.  2d  sees.]    6p. 

Detailed  statements  of  disbursements  by  Department.  Dec.  7,  1916. 
(Printed  as  H.  doc.  1506,  64tta  Con?.  2d  sess.f  106  p , 

Accidents  caused  by  barges  in  tow.  Nov.  4, 1915,  to  June  30, 1916.  Deo.  14, 
1916.    (Printed  as  H.  doc.  1743,  64th  Cong.  2d  sees.]    7p 

Letter  from  Secretary  of  Commerce  transmitting  communication  from 
Comn^ioner  of  Lighthouses  on  subject  ofpay  of  junior  clerks.  light- 
house Inspection  Service.  Dec.  14, 191&  [Printed  as  H.  doc  1745,  Mth 
Cong.  2d  sess.l   4p 

Letter  from  Secretary  of  Commerce  transmitting  communication  tnm 
Commissioner  of  Fisheries,  with  copy  of  letter  tnm  A  list  on  0.  Adams, 
apprentice  fish  culturist  at  Boothbay  Harbor  (lie.)  station  of 
Bureau  of  Fisheries,  in  re  increased  compensation  for  Government  em- 
Dec.  14,  1916.    (Printed  as  H.  doc  1750,  64th  Cong.  2d  sees.] 


nloyees. 


Expenditures  in  Coast  and  Geodetic  Survey,  flaoal  year  1916.    Dec.  18, 

1916.  [Printed  as  H.  doc.  1762,  64th  Cong.  2d  sess.l    15p 

Claims  of  damages  due  to  claimants  by  Commissicoer  of  Lighthouses. 

Dec.  18,1916.    (PrintedasH.doc.  1770,  64th  Cong.  2d sess.)    2p 

Estimate  of  appropriation  for  introducing  new  aquatic  food  supplies. 

Jan.  3, 1917.    JPrmted  as  H.  doc.  1871,  64th  Cong.  2d  sess.l    2p 

Estimate  of  additional  appropriation  for  Bureau  of  Fisheries,  fiscal  year 

1917.  Jan.  3.  1917.    (Printed  as  H.  doc.  1872, 64th  Cong.  2d  sess.)    2  p. . 
Estimate  of  deficiencies  in  appropriations.  Department  of  Commerce,  fiscal 

year  1917.    Jan.  3,  1917.    (Printed  as  H.  doc.  1876,  64th  C<Hig.  2d  sess.) 


EstSn 


Estimate  of  appropriation  for  repairing  and  overhauling  Bureau  of  Fish- 
eries steamer  Fish  Hawk.  Jan.  8,1917.  [Printed  asH.  doc  1804.  64th 
Cong.  2d  sess.l    2  p 


Amendment  of  estimate  of  appropriations  under  head  of  "Miscellaneous 
expenses,  Bureau  of  Fisheries,"  fiscal  year  1918.  Jan.  10, 1917.  (Printed 
as  H.  doc.  1904,  64th  Cong.  2d  sess.l    2p 

Petition  requesting  increase  of  Siihtries  of  officers  of  relief  light  vessel  No. 
58  and  increase  in  subsistence  allowance  to  officers  and  crew.  Jan.  11, 
1917.    (Printed  as  H.  doc.  1994,  64th  Cong.  2d  sess.]   2p 

Damage  claims  against  Coast  ana  Geodetic  Survey.  Jan.  13, 1917.  (Print- 
edasH.doc. imMth  Cong.  2d  sess.)    7p 

Petition  requesting  increase  in  compensation  of  local  inspectors  of  Steam- 
boat-Inspection Service  at  Cincinnati.  Jan.  18,  1917.  (Printed  as  H. 
doc.  193&  64th  Cong.  2d  sess.l    2p 

List  of  useless  papers  in  Department  Jan.  23, 1917.  (Printed  as  H.  doc. 
m4,  64th  Cong.  2d sees.1    12p 

Documents  received  and  distributed  by  Department,  fiscal  year  1916. 
Jan.  30, 1917.    [Printed  as  H.  doc.  2002,  64tfa  Cong.  2d  sess.]    19i> 

Estimate  of  appropriation  for  printing  charts.  Coast  and  Geodetic  survey. 
Feb.  20, 1917:    (Priated  as  H.  doc  2075.  64th  Cong.  2d  sess.)    2  p 


Estimate  of  gpprbpriation  for  ste^boat  b»pectors,  Tampa,'  FlaT    Feb. 


27.1917.    ( 


2097,  64th  Cong.  2d  j 


Redstrv  of  seagoing  vessels,  letter  from  Secretarr  of 
tmg,  in  response  M  Senate  resolutI<m  of  Mar.  15,  i 
going  vessels  for  which  wpllcation  has  been  mad 


going 
laws  ( 


^.]   5p 

Commerce  transmit- 
Au,  1917.  report  of  all  sea- 

._^  ,__ I  made  lor  registry  under 

Jaws^of  United  States,  an^Talso  vessels  for  which  such  application  has 
been  made  (whiohj  have  been  in  fact  granted  registration,  between  Jan. 
1, 1916,  and  Mar.  15,  1917,  with  full  information  relative  to  natfonallty 
of  such  vessels.    Mar.  16, 1917.    (Printed  as  8.  doc.  4,  66th  Cong,  special 

sees.)   4p 

Supplemental  estimates  of  q;>prqpriations.  Department  of  Commerce, 
same  to  be  made  available  ana  to  remain  available  until  expended. 

Apr.5,1917.    (Printed  as  H.  doc.  5,  65th  Cong.  1st  sess.l    4p 

Estimate  of  appropriation  for  additional  watchmen  and  guards,  Depart- 
ment of  Commerce,  for  balance  of  fiscal  year  1917  and  for  fiscal  year  ins. 

Apr.  9, 1917.    (Printed  as  H.  doc.  12,  65th  C<mg.  1st  sess.l    2p. 

Estiinates  of  appropriation.  Coast  and  Geodetic  Survey  and  Bureau  of 
Standards.  Apr.  23,  1917.  [Printed  as  H.  doc  55,  65t}i  Cong.  Ist  sess.) 
8- 


Additional  estimates  of  i4>propriation,  salaries.  Bureau  of  Lighthouses. 
1918,  and  equlpm&nt.  chemical  laboratory.  Bureau  of  Standards,  1917  and 
1918.    Apr.  24,  1917.    [Printed  as  H.  doc.  66,  65th  Cong.  1st  sess.]    3  p.. 

Bttimate  of  ^ypropriation  for  introduction  of  new  fish  and  other  aqoauo 
'--'-    Apr.  27, 1917.    (Printed  as  H.  doc  72, 66th  Cong.  1st  sess.l   2d.. 


a  None  printed  for  the  Deparimant. 


(•) 


(•) 
(•) 
(•) 
(•) 
(•) 

(«) 

(•) 

(•) 


(•) 
(•) 
(•) 

(•) 


(•) 
(•) 
(«) 
(•) 
(•) 

(•) 

(•) 

(•) 


(•) 

(•) 

(•) 

(•) 

(•) 

(•) 

(•) 

(•) 

(•) 

(•) 

(•) 

(•) 

(•) 

(•) 

(•) 

(•) 

(«) 

(•) 

(•) 

(•) 

(•) 

(•) 

(•) 

(«) 

(•) 

(•) 

16.62 

12.06 

784.22 
10.06 

7.78 


4.47 
92.10 
8.76 
4.68 
4.68 

25.54 

4.47 

3.61 

8.61 
17.68 

8.61 
82.12 
154.18 
6.06 
4.47 


6.48 

7.06 
4.47 
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BEF0BT8   OF   THE   DBPABTMBNT   OF   COMMERCE. 


PuBUOATiONs  Issued  bt  Dbpartmbnt  op  Commbbob,  and  Dutbibution  Thbbbop, 
Fiscal  Ybar  1917— Contmued. 

OFFICE  OF  THE  SECRETARY-ContiiiiMd. 


TittoanddMcriptkm. 


Re- 
ceived. 


Dis- 
tributed. 


FMU  renrdixiK  need  of  proper  bcdkUnc  far  Bareea  of  Fiibflries.    Ilej4, 
m7.    [Printed  as  H.  doc.  117.  66th  CoQff.  l8t  8688.]   3p 

Changes  in  oertalndefldeoey  estimates  of  Depertment,  fiscal  year  1917  and  , 
prior  years.    May  4, 1917.    {Printed  as  H.  doc.  118,  66th  Cong.  1st  sees.]  , 

▲dtttioosl  estima^^  (rfHDpropiia'tiqnl  seaiand  nlmon  flsberiM  of  Alaska^  ' 
1018.    May  3, 1917.    {Printed  as  H.  doc.  16S,  65th  Cong.  1st  jess.]   5  p..* 


Iftlmate  of  appropriation  for  special  regulation  of  oonuneroe.  Department 
of  Commerce,  fiscal  years  1917  and  1918.  June  27, 1917.  (Printed  as  H. 
doc.  211, 65th  Cong.  1st  sess.]   3p 


(•) 


(•) 


5.61 

1A.M 


BUREAU  OF  THE  CENSUS. 


Annual  report  of  Director,  1916.    31  p 

Cotton  production  and  distribution,  season  of  1915-16.    (Bulletin  134.) 

99  p.  14  text  fig.    9ixlir 

Cotton  production  in  United  States,  crop  of  1916.    43_p 


InstnioGons  to  special  agenta,  cotton  statistics.    Iuiy'2,"i9i7."*16  p. 

A^authoridng  Director  to  coUect  and  pubUsh  statistics  of  cotton  and 

cottonseed  products.    (Reprint  of  PubBc,  No.  177,  64th  Cong.1    2  p 

Financial  sUOsUcs  of  States,  1915.    125p.    9^x11^.' 

Financial  statistics  of  cities  having  population  of  over  30,000, 1915.    838  p. 

map,  29  text  fig.    MxllJ" 

Same,  abstract.    (Bulletin  132.)    117  p.  map.  5  text  fig.    9^x11)'' 

Mortality  sUtlstics,  (calendar  year]  1914.    i5th  annual  report.   714  p. 

SUxtfif.    9*xlir 

8ame,1915.    16th  annual  report.    7(^7  p.  10  text  fig.    9^x114'' 

Mortality  from  cancer  and  other  malignant  tumors  m  regislratlan  area  of 

United  Stotes.    212 p.  5  text  fig.    9ixlM'' 

Physicians'  pocket  reference  to  mtemational  list  of  causes  of  death.    3d 

ediUon.    1916.    28p.ltextfig.    3x6" 

Manual  of  international  list  of  causes  of  death,  based  on  2d  decennial 

revision  by  international  commission,  Paris,  July  1-3, 1909.    2d  reprint 

(with  corrections  and  additions].    309  p 

United  States  life  tables,  1910.    1916.    (Reprint.]    65  p.    9^x111'' 

Blind  in  United  States.  1910.   JIncludes  summary  of  State  laws  relative 

to  blind  and  prevention  of  blmdness.]   342  p.  6  text  fig.    9ixll^'' 

Religious  bodies,  1906:  pt.  1,  Summary  and  fieneral  tables.    (^>edal 


reports.)    [Reprint]   576  p.  9  text  fig.    9^x114" 

ime:  pt.  2,  Separate  denominations;  History,  description. 


(Spe^  reports.)    (Reprint.]    670  p.    94x11^'  

Instructions  to  special  agents,  statistics  of  divorce.    June  1, 1917. 


and  Statistics. 


12  p. 


4|x6f  

Marriage  and  divorce,  1887-1906.    (Bulletin  06,  2d  edition,  re\i9ed  and 

enlarged.)    (Reprint.]    99  p.  14  text  fig.    9JxllJ" 

Instructions  to  s^Ledal  agents,  census  of  transportation  by  water,  1910. 

25  p.    4|x7|" , 

Plantation  terming  hi  Umted  States.    40  p.  1  text  fig.    MxU^'' , 

Estimates  of  noouiacion  of  United  States,  1910-1916,  including  results  of 

State  enume^tions  made  in  1915.    (Bulletin  133.)    46  p.  2  text  fig. 

9ixllJ" 

Special  census  of  popuhttion,  Shreveport,  La.,  Feb.  15. 1917.    8  p 


study  of  cartage  costs  in  city  of  Washington;  prepared  by  Eugene  F.  Hart- 
1917.    14  p 


ley.    1917, 
Story  of  the  census,  1790-1916.    40  p.  23  text  fig.    51x8'' 
Tentative  program  of  Bureau,  1916-1919.    July  1,  1916.    ((Circular]  5.) 

Circular  'of'information'wncwTi'ing  Census  pubUcaUcioB,'^  *  JanI  V, 
1917.    ((Circuor] 2.)    124p 

Federal  registration  service  of  United  States:  Its  development,  prcMems, 
and  defects;  prepared  for  2d  Pan  American  Scientific  (Congress,  Wash- 
ington, Dec.  27,  1915-Jan.  8,  1916  [with  list  of  official  publications  on 
vital  SUtlstics  in  United  States];  by  Cressy  L.  WUbur.  1916.  (Re- 
print.]   86  p.  13  text  fig 

Census  of  manu&ctures:  General  totals  for  Unitod  States,  by  geographic 
divisions.  States,  and  industries,  1914, 1909, 1904,  and  1869.    &  p 

Same  (reprint] 

Abstract  of  census  of  manufactures,  1914.    722  p.  9  text  fig 
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PUBUOATEONS  ISSUKD  BT  DbPARTMBNT  OF  COMMBBOB,  AND  DlSTBIBXTTION  ThBBBOP, 

Fiscal  Ybar  1917— Continued. 
BUREAU  OF  THE  CENSUS— Continoed. 


Title  and  description. 


Re- 
ceived. 


Dis- 
tributed. 


Cost. 


Census  of  mannfttctores,  1014  [all  dixlli'Q: 

Flour-mill  and  gristmill  products,    aop.  Itextfig 

Manufacture  of  glass.    13  p 

ICanuf^tured  ice.    16  p 

Power  laundries.   38  p 

Same  [reprint) 

Paper  and  wood  pulp.    19  p 

Rice  cleaning  and  polishing.    9  p 

Same  [reprint] 

Suear  industry.    13  p 

Arkansas.    23  p 

Georgia.    27  p 

Idaho.    15  p 

Indiana.    47  p 

Louisiana.    27  p 

Mississippi.    19  p 

Nevada.    13  p 

North  Carolina.    26  p 

Oregon.   25  p 

Rhode  Island.    31  p 

South  Dakota.    15  p 

Utah.    21  p 

Vermont.    26  p 

West  Virginia.    26  p 

Wyoming.    13  p 

Thirteenth  census,  1910:  Statistics  of  population,  apiculture,  manufac- 
tures, and  mining  fbr  State,  counties,  cities,  and  other  divisions.  (Re- 
prints of  Supplements  published  in  connection  with  Abstract  of  census, 
with  index  to  abstract  tables  omitted;  all  9ixlU"]: 

Arizona.    82  p.  10  text  fle. 

Arkansas.    124  p.  7  text  fig 

California.    161  p.  10  textflg. 

Colorado.    131  p.  lOtextflyg. 

Delaware.    66  p.  6  text  flg 

Florida.    101  p.  7  text  flg 

Idaho.    91  p.  10  text  flg 

Kentucky.    160  p.  7  text  flg 

Louisiana.    1 17  p.  7  text  flg 

Maryland.    94  p.  7  text  fig 

Mississippi,    nip.  7  text  flg 

Montana.    96  p.  10  text  fle 

Nebraska.    1^  p.  8  text  flg 

New  Hampshire.    79  p.  6  text  flg 

New  Mexico.    92  p.  10  text  flg 

North  Dakota.    104  p.  8  text  flg 

Oklahoma.    128  p.  6  text  flg 

Oregon.     1 14  p.  10  text  flg 

Rhode  Island.    77  p.  6  text  fig 

South  Carolina.    97  p.  7  textflg 

South  Dakoto.    118  p.  8  text  flg 

Tennessee.    136  p.  7  text  flg 

Utah.    99  p.  10  text  flg 

Vermont.    74  p.  6  text  flg 

Virginia.    146  p.  7  text  fig 

Washington.    122  p.  10  text  flig 

WestVfiginia.    104 p.  7 textflg 

Wyoming.   80  p.  10  text  fig 

Thirteenth  census.  1910:  v.  5,  Agriculture,  1909  and  1910,  general  report 
and  analysis.    (Reprint.]   927  p.  2  pi.  6  p.  of  pi.  51  maps,  112  text  flg. 

Same.  v.  6,  Agriculture,  1909  and  1910,  Ahibama.  Arizona.  Arkansas, 
Caluomia,  Colorado,  Connecticut,  Eielaware,  District  of  Columbia, 
Florida,  Georgia,  Idaho,  Illinois,  Indiana,  Iowa.  Kansas,  Kentucky, 
Louisiana,  Maine,  Maryland,  Massachusetts,  Michigan,  Minnesota, 
Mississippi,  Missouri,  and  Montana.     [Reprint.]     977  p.  69  text  fig. 

9jxiir. ....:. 

Same,  v.  7,  Agriculture,  1909  and  1910,  Nebraska.  Nevada,  New  Hamp- 
shire, New  Jersey.  New  Mexico,  New  York,  North  Carolina,  North  Da- 
kota. Ohio,  Oklahoma,  Oregon,  Pennsylvania,  Rhode  Island,  South 
Carolina,  South  Dakota,  Tennessee,  Texas,  Utah,  Vermont,  Virginia. 
Washington,  West  Virginia,  Wisconsin,  Wyoming,  Alaska,  Hawaii,  and 
Porto  Rico.    [Reprint.]    1  J)13  p.  63  text  flg.    9txll§" 

Same,  v.  lo,  Manufactares,  1906,  reports  for  principal  industries.  [Re- 
print.]   979  p.  42  text  flg.    9ixlir. 

Press  summaries  (52  summaries,  nearly  all  of  which  related  to  census  of 
manufactures,  1914;  1  printed  twice  and  3  reprints  of  former  year].  1 
sheet  each.    Approx.8xl2" 
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9429.61 
155.93 
256.31 
514.53 

38.74 
269.82 
14&49 

19.29 
164.82 
299.78 
423.82 
193.11 
774.01 
497.36 
260.89 
173.34 
366.81 
384.94 
477.57 
207.94 
289.43 
453.97 
406.26 
167.07 


120.28 
204.73 
129.82 
182.91 
108.18 
170.22 
126.74 
235.22 
180.58 
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145.48 
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125.38 

H6.87 
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REPORTS    OP   THE   DEPARTMENT   OP   COMMERCE. 


PuBUCATiONS  Issued  by  Departmbnt  of  Commerob,  and  Disteibutiom  Tbxbbov, 
Fiscal  Year  1917 — Continued. 

COAST  and  geodetic  SURVEY. 


Title  and  descriptton. 


DIs- 
tribotod. 


OoiL 


Annual  report  of  Saperlntendent,  1016.    [Printed  also  as  H.  doc.  1489, 

64th Cong. 2d sess.]    164  p.  32  pi.  diag.  2Dmaps 

General  tide  tables,  [calendar]  jear  1917.    (Serial  42.)    480  p.  13  text  fig. . . 
Atlantic  coast  tide  tables  for  eastern  North  America,  [calendar]  year  1017; 

from  General  tide  tables.    (Serial  43.)    187  p.  13  text  fig 

J*aciflc  coast  tide  tables  for  western  North  America,  eastern  Asia,  and 

many  island  groups,  [calendar]  year  1917;  from  General  tide  tables. 

(8erfnI44.)    145  p 

United  States  coast  pilot,  Atlantic  coast:  pts.  1-2.  St.  Croix  Riyer  to  Cape 

Ann  [supplement  to  3d  edition].    Mar.  0,   1017.    (Serial  67.)    131 

Same,  pt.  3,  Cape  Ann  to  Point  Judith;  (by  Edwin  H.  Tillman,  assuted 

by  John  Ross].    3d  edition  [revised  by  Herl)art  C.  Graves,  assisted  by 

C.  L.  Warwick'and  E.  Vance  Miller].    1012.    [Reprint.]    166  p.  dlM* 

2  maps.   8x11}" 

Same,  pt.  3,  Cape  Ann  to  Point  Judith  [sapplement  to  3d  edition].    Feb. 

1,  1917.    (SerIaI56.)    21  1 

Same,  sec.  C,  Sandy  Hook  to  Cape  Henry,  including  Delaware  and  Chesa- 

peai-e  Bays;  [by  L.  A.  Potter,  under  direction  of  Herbert  C.  Graves]. 

(Serial320    1016.    284  p.  map 

Same,  sec.  u.  Cape  Henry  to  Key  West  [supplement  to].    Sept.  22, 1016. 

(Serial  52.)    191 

Same.    Mar.  16, 1017.    (8erial58.)    221 

Same,  sec.  E,  Gulf  of  Mexico  from  Key  West  to  Rio  Grande;  [by  Arthur 

J.  Ela.  under  direction  of  R.S.Patton].    (Serial  45.)    1016.    160  p.  map.. 
Same,  Pacific  coast:  California,  Oregon,  and  Washington  [supplement  to 

2d  edition].    Mar.  16, 1917.    (SerialSOJ    201 

Inside  route  _pUot:  New  York  to  Key  West,  3d  edition.  1016;  [by  L.  A. 

Potter,  under  direction  of  Herbert  C.  Graves].    (Serial  52.)   94  p.  8  maps 

(in  pocket) 

Results  of  observations  made  at  Survey  magnetic  observatory  at  Vieques, 

i*.  R..  1913-14;  by  Daniel  L.  Hazard.    (Serial  33.)    102  p.  15  diag. 

9ixlli" 

Results  of  magnetic  observations  made  by  Survey  in  1915;  by  Daniel  L. 

Hazard.    (Special  publication  36;  set ial  36.)    80  p.    7}xlli'\ 

Elements  of  chart  making  [with  list  of  books  which  give  detailed  inlorma- 

tionj;  by  R.Lester  Jones.  (Special  publication  38;  serial  47.;  1916.    15  p. 

23  pi.  4  diag.  5  maps 

Same  [reprint] 

Suoplement  to  Regulations  and  instructions  for  government  of  Survey. 

^.  1,  1913-JuLe30,1916.    (Serial48.)    20p 

Same.    July l-Dec.3L  1916.    (Serial  55.)    9p 

Precise  leveling  from  Reno  to  Las  Vegas,  Nev.,  and  fh>m  Tonopah  Junc- 
tion, Nov.,  to  Laws,  Cal.;  bv  H.  G.  Avers  and  G.  D.  Cowle.    (Special 

publication  39;  serial  49.)    1916.    49  p.  4  maps,  1  text  fie 

Use  of  mean  sea  level  as  datum  for  elevations;  by  E.  Lester  Jones. 

(Special  publication  41;  serial  60.)    1917     21  p 
nvestigations  of  gravity  and  isostasy  [with  bibL-^ 

Bowie.    (Special  publication  40;  serial  50.)    1917. 


Investigations  of  gravity  and  isostasy  [with  bibliography];  by  William 
Bowie.    (Special  pubQcatlon  40;  serial  50.)    1917.    196      '    '  ^ 
(in  pocket).    9x11*" 


\  p.  0  pi.  9  maps 


Tables  for  polyconic  projection  of  maps,  based  upon  Clarke's  reference 
spheroid  of  1866.  4th  edition.  (Special  publication  5.)  1017.  189  p. 
1  text  fig.    Oixlir 


Plane  table  manual;  by  D.  B.  Wainwri^t.  Appendix  7  to  Report  for 
1005.  (Reprint  [with  correctionsL  1016.)  54p.  fUtho.  20pL  Itextfig. 
Oixlli" 


Supplement  to  (Catalogue  of  charts,  coast  pilots,  and  tide  tables,  1016. 

Aug.  30, 1016.    (Serial  51.)    6p.    8x10*" 

Same.    Jan.  2. 1017.    (Serial64.)    7  p.    8xl(H" 

Coast  Survey  bulletin  [issued  monthly,  Jmie,  1016-May,  1017,  nos.  13-24, 

various  paging].    130  p , 

Rules  governing  issue  of  books,  original  records,  and  map  material  from 

library  and  archives  section.    Oct.  1016.    (Serial53.)    2p 

Centennial  celebration  of  Survey,  Apr.  5  and  6,  1016,  Washington,  D.  C. 

196  p.  30  pi.  3 p.  of  pL  2  charts,  1  diag.  4  text  flg.    7x10" , 

Same,  reprints  irom  [all  7x10"]: 

1.  Bureau  of  Fisheries  and  its  relation  to  Survey;  by  Hu^  M.  Smith. 

6p 

2.  Work  done  by  Survey  in  field  of  terrestrial  magnetism;  by  Louis 

A.  Bauer.    14  p.  diag.  2  charts 

S.  Bureau  of  Standards  and  its  relation  to  Survey;  by  S.  W.  Stratton. 
18p.  2pL2p.  ofpl , 

4.  Ocean  currents  and  deep-sea  explorations  of  Survey;  by  J.  S. 

Pillsbury.    9p 

5.  United  States  Geological  Survey  and  its  relation  to  Coast  and 

Geodetic  Survey;  by  (}eorge  Otis  Smith.    12p 
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PuBUCATioNS  Issued  bt  Dbpabtmekt  of  Gommbrob,  and  Distribution  Thbrbof, 
Fiscal  Year  1917 — Continued. 

COAST  AND  0£ODETIC  SURVEY— CJontJnuwL 


Title  and  description. 


Re- 
ceived. 


Die- 
tributed. 


Cost. 


Centennia]  celebration  of  Survey,  reprints  from— Ck)ntinued. 

6.  Survey's  part  in  development  of  commerce;  by  J.  Hampton  Moore. 

13  p 

7.  United  States  Corps  of  Engineers  and  its  relation  to  Survey;  by 

W.M.  Black.    7p 

iL  lighthouse  Service  tuad  its  relation  to  Survey;  by  George  R. 
Putnam.    8p 

0.  Hydrofnt4>hy  and  charts,  with  special  reference  to  work  of  Sur- 
vey; by  George  Washington  littlehales.    4  p 

10.  Conmbution  of  Survey  to  geodesy;  by  William  Henry  Burger. 

12  p 

11.  Civil  war  record  of  Survey,  and  what  Survey  is  doing  toward  pre- 

paredness; by  Richard  Wainwri^t.    6p 

12.  International  work  of  Survev;  by  Otto  Hilgard  Tittmann.    9  p. . . 
.     13.  Ocean  tides,  with  special  reference  to  work  of  Survey:  by  Charles 

Lane  Poor.    13p.  Ip.  of  pi.  3  text  fig 

14.  Contributions  of  Survey  to  science  of  physical  geography;  by 
Douglas  Wilson  Johnson.    11  p 

Reports  and  returns  required  of  field  officers.  Oct.  3, 1916.  (Circular  37.) 
4  p.    5r7r 

Instructions  relating  to  accounting  for  and  handling  of  instruments,  gen- 
eral property,  surgical  instruments,  and  medical  supplies.  June  1, 
1917.    (drcular  44.)    16  p 

Instructions  as  to  procedure  in  procuring  proposals  and  in  awarding  con- 
tracts for  articles,  services,  hire  of  boats,  and  repairs  to  vessels  and  equip- 
ment.   Apr.  11, 1917.    5p 

Expenditures  in  Survey,  fiscal  year  1916.  Dec.  18,  1916.  (Reprint  of 
H.  doc.  1762,  64th  Cong.  2d  sess.]    16  p 

Coast  and  Geodetic  Survey  [extract  from  Public,  No.  132,  64th  Cong., 
making  apprq[)riations  for  sundry  civil  expenses,  fiscal  year  1917].    3  p. . 

Requisitton  for  stationery.    4  p.    Sxllj" 

Repairs,  additions,  and  alterations  to  vessels.  [Advertisement,  proposal, 
acceptance,  guaranty,  instructions,  conditions,  specifications,  and  re- 
port on  completion  of^work.1    16  p.    7}xlOJ" 

Same.  [Contract,  bond,  bondsmen's  oaths,  certificate  of  solvency,  and 
oertiflcate  to  be  used  where  contractor  is  corporation.]    4  p.    7)xl(»" . . . 

Synopsis  of  signal  systems  based  upon  dot  and  dash  and  2«rm  semaphore 
codes  of  Navy.  [Reprint  of  circular  issued  t>y  Navy  Department.] 
4  p.  [with  illustrations  showing  semaphore  code).    8x10^'' 
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630.  Artificial  propagation  of  lake  troiiC.  grayling,  and  whitefish. 
[From  Fish  manual.]   [Reprint.]  32  p.  5  pl.  4  p.  of  pl.  paster. 

4  text  fig 
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REPOBTS   OF   THE  BEPABTMBNT  07  COMMERCE. 


Publications  Issued  by  Department  of  Commerce,  and  DurnuBDnoM  Thkbbov, 
Fiscal  Year  1917— Continued. 


BUREAU  OF  FI8HERIES--Contiiioe(L 


Title  and  description. 


Re- 


Di8- 


oeived.     tribut«L 


CoiL 


Bureau  of  Fisheries  documents— Continued. 

521.  Artificial  propagation  of  shad  and  pike  perch.  JFrom  Fish 

manual.]  (Reprint.]   61  p.  8  pi.  1  p.  of  pi.  5  text  ns 

522.  Artificial  propagation  of  marine  species.    [From  Fish  manual.] 

[Reprint.]    46  p.  9  pi.  1  p.  of  pi.  1  text  fig 

733.  American  catflshes:  Habits,  culture,  and  commercial  importance; 
by  William  Converse  Kendall.  (From  Report  of  Commis- 
sioner, 1908.]    [Reprint.]    39  p.  10  pi 

Same  [reprint] 

823.  Structure  and  growth  of  scales  of  squeteague  and  pigflsh  as  indic- 
ative of  life  history  [with  bibliography];  by  Haixien  F.  Taylor. 
Sept.  23,  1916.  [B^om  Bulletin,  v.  34.]  48  p.  1  pi.  9  p.  of  pi. 
8  text  fig.    74x11" 

826.  Fish  ponds  on  farms;  by  Robert  S.  Johnson  and  M.  F.  Stapleton. 
[App.  2,  Report  of  Commissiouer,  1915.]  [Reprint.]  30  p.  18 
pi.  1  p.  of  pi 

Same  [reprint]. 

829.  Falrport  fisheries  biolo^cal  station:  Its  equipment,  organization, 

and  functions;  by  Robert  E.  Coker.  July  7,  1916.  [From 
Bulletin,  v.  34.1    25  p.  2  pi.  4  p.  of  pi.  map,  8  text  fig.    74x11".. 

830.  Pacific  cod  fisheries  [with  biblioeraphyl;  by  John  N.  Cobb.  [App. 

4,  Report  of  Commissioner,  1915.]  113  p.  1  pi.  8  p.  of  pi.  map. . . 

831.  Notes  on  embryology  and  larval  devolopment  of  5  specfes  of  tele- 

ostean  fishes;  by  Albert  Kuntz.  Aug.  3,  1916.  [From  Bulle- 
tin, v.34.i    25  p.  68  text  ag.    7ixll" 

832.  Notes  on  fisnes  of  east  Tennessee;  by  Barton  Warr«n  Evermann 

and  Samuel  F.  HUdebrand.  [From  Bulletin,  y.  34.]  23  p.  13 
text  fig.    7ixll" 

833.  Explorations  of  United  States  Coast  and  Geodetic  Survey  steamer 

Bache  in  western  Atlantic,  Jan.-Mar.  1914,  under  direction  of 
Bureau  of  Fisheries— Oceanography  [with  biblionaphyj:  by 
Henry  B.  Bigelow.  [App.  5,  Report  of  Conmiisaoner,  1J15.] 
62 p.  map,  53  text  fig 

834.  Alaska  fisheries  and  fur  industries  in  1915:  by  Ward  T.  Bower 

and  Henry  D.  Aller.  [App.  3,  Report  of  Commissioner,  1915.] 
140  p.  5  text  fig 

835.  Survey  of  fishing  grounds  on  coast  of  Washington  and  Oregon  in 

1915;  by  Edward  C.  Johnston.  [App.  6,  Repot  of  Commis- 
sioner, 1915.]    22  p.  4  charts 

836.  Annual  report  of  Commissioner,  1916.    114  p 

836a.  Investigation,  experiments,  and  surveys  relative  to  aquatic  re- 
sources of  United  States  conducted  by  Bureau,  fiscal  year 
1916.    (Extract  from  Report  of  Commissioner,  1916.]    17  p . . . . 

836b.  Commercial  fisheries  of  United  States  and  operations  of  Bureau 
of  Fisheries  in  connection  therewith,  fiscal  year  1916.  [Ex- 
tract from  Report  of  Commissioner,  1916.]  62  p 

837.  ristribution  of  fish  and  fish  ems,  fiscal  year  1916;  [by]  Henry 

O'Malley.    [App.  1,  Report  ofCommissiciier,  1916.1   112  p 

839.  Pacific  salmon  nsnenes;  by  John  N.  Cobb.    [App.  3,  Report  of 

Commissioner,  1916.]   255  p.  13  pi.  16  p.  of  pi 

840.  Fish  laws  of  Mississippi  River  States:  Digest  of  statutes  relating 

to  protection  of  fish  and  miscellaneous  aquatic  animals  « 
States  bordering  on  Mississippi  River;  by  Emerson  Stringfaam. 
[App.  4,  Report  of  Commissioner.  1916.]   16  p 

841.  Condition  and  extent  of  natural  oyster  beds  and  barren  bottoms 

in  vicinity  of  Apalachicola,  Fla. :  by  Ernest  Panglade.   [App. 

5,  Report  of  Commissioner,  1916.]  68  p.  6  pi.  2  p.  of  pi.  chart. . . 

842.  Histok  deal  basis  of  adaptive  shades  and  colors  in  the  flounder 

Paralkkthys  albiguUut  [with  bibliography];  by  Albert  Kunts. 

JFrom  Bulletin,v.  35.]   29p.  2 p.  of  pi.  8  text  fig.    7^x11" 

844.  Fishing  in  Priamur  district  of  Siberia:  by  John  K.  Caldwell. 

[App.  6,  Report  of  Commissioner.  1916.1   31  p 

848.  Mortality  of  fishes  on  west  coast  of  Florida  [with  bibliography]; 
by  Harden  F.  Taylor.    [App.  3,  Report  of  Commissioiier, 

1917.1   24  p.  1  pi.  3  p.  of  pi 

Kconomic  circulars: 

6.  Artificial  propagation  of  diamond-back  terrapin:  [by  W.  P.  Hay]. 

[Reprinted  and  revised]  Mar.  17, 1917.    22  p.  5  text  fig 

6.  Mussel  fisheries  of  Caddo  Lake  and  Cypress  and  Sulphur  Rivers 
of  Texas  and  Louisiana;  [by  Austin  F.  Shira].    Dec.  10.  191S. 

[Reprint]    10  p 

11.  Canned  salmon,  cheaper  than  meats,  and  why;  induding  50 

tested  recines.     Mar.  7, 1914.    [Reprint.]    lip 

18.  Oysters,  fooa  that  has  not  "gone  up,"  a  liitle  of  their  history  and* 
how  to  cook  them;  [by  H.  F.  Moore].    Aug.  26, 1915.    [Reprint.] 

16  p 

Same  [reprint] 

Same  [reprint] 
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P11BUOATION8  Issued  by  Department  of  Commerce,  and  Distribution  Thbebop, 
Fiscal  Year  1917 — Continued. 

BUREAU  OF  fisheries— Continaed. 


Title  and  description. 


Re- 
ceived. 


Dis- 
tributed. 


Cost. 


Oct.  14,  101«. 
Nov.' »,  1916. 


Boonomic  circulars— Continued. 

21.  Information  concerning  parasitic  worms  in  fish. 

4p 

22.  Gray  fish;  try  it;  it  knocks  H  out  of  the  H.  C.  of  L. 

8  p.  1  text  fig 

Same  reprint] 

Same  reprint] 

Same  reprintj ^. 

23.  Sablensh,  alias  black  cod;  [bv  H.  F.  Moore].    Introduction  to  one 

of  best  and  richest  of  American  food  fishes,  with  recipes  for  cook- 

Ingit.    Mar.8, 1917.    6p.  Itextfig 

Same  [reprint] 

24.  Question  of  fishways;  (by  R.  B.  Coker].    May  8, 1917.    6  p 

25.  Burbot,  fresh-water  cousin  to  cod;  [by  H.  F.  Moore].    May  9, 

1917.    4  p.  Itextfig 

26.  Bowfln,  old-fiashioned  fish  with  new-found  use;  [by  R.  E.  Coker]. 

May  11, 1917.    4  p.  Itextfig 

37.  Practical  small  smokehouse  for  fish,  how  to  construct  and  operate 

it;  [based  on  experiments  by  J.  B.  Southall].    May  17,  1917. 
7  p.  3  text  fig 

38.  Preserving  fish  for  domestic  use;  [by  H.  F.  Moore].    May  26, 1917. 

2p 

Fisheries  Service  bulletin  [issued  monthly,  July,  1916-June,  1917,  nos. 
14-25;  4-11  p.  each].    106  p 


Same  [reprint  of  March  numberl.   8  p 

Proposal  for  supplies,  Pribilof  Islands,  Alaska,  1917  [with  contract  and 
bond].    108p.    7JxlOl" 

Work  of  Bureau  and  its  fish-cultural  station  at  Boothbay  Harbor,  Me. 
13  p.  6  text  fig 

Quantities  and  values  of  certain  fishery  products  landed  at  Boston  and 
Gloucester,  Mass.,  and  Portland,  Me.,  by  American  fishing  vessels  (is- 
sued monthly,  June,  1916-May,  1917;  stotistical  bulletins  354,  357,  859, 
861,  363,  364,  367,  871,  374,  376,  378,  880].  12  numbers.  1  sheet  each. 
Approx.  32x14'' 

Quantities  and  values  of  certain  fishery  products  landed  at  Seattle,  Wash., 
by  American  fishing  vessels  and  fisherv  products  taken  in  Puget  Sound 
and  landed  at  Seattle,  Wash.,  by  collecting  vessels  [issued  monthly, 
June,  191^May.  1917;  statistical  bulletins  353,  356, 358, 360. 362, 365, 366, 
372,373,375,377,3791.    12numbers.    Isheeteach.    104x8" 

Coastal  fisheries  of  New  York  and  New  Jersev,  by  counties,  exclusive  of 
shellfish,  1915.  and  shad  fishery  of  Hudson  River,  1915  and  1916.  (Sta- 
tisUcal  bulletin  355.)    1  sheet.    16x21" 

Quantities  and  values  of  certain  fisherv  products  landed  at  Boston  and 
Gloucester,  Mass.,  and  Portland,  Me.,  by  American  fishing  vessels, 
calendar  year  1916,  by  months.  (Statlsdcal  bulletin  368.)  1  sheet. 
88x12" 

Same,  by  fishing  grounds.    (Statistical  bulletin  369.)    1  sheet.   38x20".... 

Quantities  and  values  of  certain  fishery  products  landed  at  Seattle,  Wash., 
by  American  fishing  vesseb,  calendar  year  1916,  by  fishing  grounds  and 
by  months,  and  fidiery  products  taken  in  Puget  Sound  and  landed  at 
Seattle,  Wash.,  by  collecting  vessels,  calendar  year  1916,  by  months. 
(Statistical bulletin 370.)    Isheet.    18x16" 
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49L96 


103.45 
44.91 


56.68 
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36.60 


BUREAU  OF  FOREIGN  AND  DOMESTIC  COMMERCE. 


Annual  report  of  Chief,  1916.    97  p 

Position  of  United  States  in  world  trade.    (From  Report  of  Chief  of 

Bureau,  1916.]    14  p 

Foreign  tariCT  notes,  no.  20.    (From  Commerce  reports,  Jan.-Mar.  1916.] 

48  p. 


Same,  no.  31  (with  cumulative  index  for  nos.  18-21].    (From  Commerce 

reports,  Apr.-June,  1916.]   50p 

Same,  no.  22.   [From  Commerce  reports,  July-Sept .  1916.]   49  p 

Same,  no.  23.    (From  Commerce  reports,  Oct.-Dec.  1916.]   42  p 

Need  for  use  of  our  interior  waterways.    [From  Commerce  reports,  June 

18,1917.]   4p 

Commerce  reports  (issued  daily  exoept  Sundays  and  legal  hoUdajrs,  July  1, 

191fr-June  30, 1917,  305  issues,  16-35  p.  eachjf.    4.896  p 

Same,  [title-page  and  index  to]  nos.  1-76,  v.  1  [series  1916];  Jan.-Mar.  1916. 

76p. 


Same,  (title-page  and  index  to]  nos.  77-153,  v.  2  [series  1916];  Apr.-June, 
1916.    57  p 

Same,  (title-page  and  index  to]  nos.  154-230,  v.  3  (series  1916];  July-Sept. 
1916.    54  p 
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BEPOBTS  OF  THB  BEPABTMENT  OP  OOMMEBCE. 


PuBuoATioNS  Issued  bt  Department  op  Commebcb,  and  Distbibution  Thekbop, 
Fiscal  Year  1917— Continued. 

BUREAU  OF  FOREIQN  AND  DOMESTIC  COMMERCE-ConUniMd. 


Title  and  description. 


Re- 
ceived. 


Di9>     I 
tiibuted.1 


OoflL 


Commerce  reports,  (title-page  and  index  to]  noe.  231-306^  ▼.  4  [series 
1916);  pct.-t>ec.  1916.  .54 p ..^.... ....... .....^.. ......... ....... 


Sione/tUtle-page  and  index  to'Vt>.  1-76,  v.  1  [aeriee  1917];  Jan.-Mar.  1917. 
40 


Same,  supplements  foontai  i  iimoal  seports  of  United  States  consular 
officers  on  commeroal  conditions  in  foreign  countries;  110  issues,  various 
paging].    1,761  p. 

SMne '     "'~ 

Same 


14p 

22p , 

Mp 

14  p 

(v.  1  covers  Europe, 


U5J.       X.tVM.  p................ 

reprint  of  supplement  no.  33b,  Mar.  11, 1915) 
reprint  of  supplement  no.  88b,  Apr.  17, 19151 

Same  reprint  of  supplement  no.  46a,  July  37, 19151. 

Same  [r^rint  of  supplement  no.  56b,  Mar.  4, 1915]. 

Same.  (v.  1  ^nd  3,  utle-pages,  contents,  and]  indeix, 
and  V.  3  all  other  countries.   Index  for  both  volumes  included  in  one 
publication.]   36  p 

Classification  of  countries  for  tables  of  imports  and  exports.  [Schedule  C .] 
[Prom  Foreign  commerce  and  navigation,  1915.]   [Reprint.]  31.  9ixll|'\ 

Foreign  commerce  and  navigation  <»  United  States,  year  eniding  June  30, 
19167  [Printed  also  as  H.  doc.  1486»  64th  Cong.  3d  sess.]  1,006 
p.     9lxll|" .v.. 

Separates  reprinted  from  Foreign  oommeroe  and  navigation,  1916  [all 

Classification  of  countries  for  tables  of  imports  and  exports.    [Schedule 

Imports  of  mer6handise,'by  articies'and  oountri'esVi9i3^i9i6.' '  [TaUe 

Enorts  of doinestio  inecoiuuidiMVby  artiete  i913^'l'9l6. 

[fable  5.]   406  p 

Imported  merchandise  entered  for  consumption  in  United  States  and 
duties  collected  thereon,  1916:  Total  values  of  imported  merchandise 
entered  for  consumption,  by  customs  districts.   [Summary  tables 

and  Tables  9-10.1   57  p 

Monthlv  summary  of  (oreisn  commerce  of  United  States  [May,  1916-Apr. 
1917, 13  numbers;  printed  also  as  U.  doc.  45,  pt.  11-12, 64th  Cong.  1st  seas., 
and  H.  doc.  1501,  pt.  1-10, 64th  Cong.  3d  seas.;  all  9ixll|'']: 

May,  1916.    86 p. , f. ....:.. 

June,  1916.    86  p 

July,  1916.    92p 

Aug.  1916.    92p 

Sept.  1916.    92p 

Oct.  1916.    92p 

Nov.  1916.    92p 

Dec.  1916.    92p , 

Jan.  1917.    92p 

Feb.  1917.    92p 

Mar.  1917.    92p 

Apr.  1917.    92p 

Statistical  abstract  of  United  States,  1915.    no.  38.    [Printed  also  as  H. 

doc.  443.  64th  Cong.  1st  sess.]    [Reprint.]    749  p 

Same,  1916.   no.  39.   [Prhited  also  as  H.  doc.  1879, 64th  Cong.  2d  sees.] 

773  p 

Special  agents  series: 

117.  Lumber  markets  of  west  and  north  coasts  of  South  America;  by 

Roger  E.  Simmons.    149p.  10  p.  of  pi.  map 

118.  Markets  for  machinery  and  machine  tools  in  Peru,  Bolivia,  and 

Chile;byJ.A.Ma88el.    88p 

130.  Cotton  goods  in  Dutch  East  Indies;  by  lUOph  M.OdelL   55p.2p. 


of  pi.  map. 
Idy 


121.  Artificial  dyestufls  used  in  United  States:  Quantity  and  vahie  of 


foreign  imports  and  of  domestic  production,  fiscal  year  1914;  by 

Thomas  H.  Norton.   254  p.  2  p.  of  pi.  2  diag.  2  text  fig 

development  -'  * * —  " —  ^-^--^ —  ^  -  «r    .    —  .    _ 

Clark.    23  p 


122.  Development  of  American  linen  industry;  oy  W.  A.  Graham 


of  pi. 
indu 


123.  Cotton  goods  in  Ceylon;  by  Ralph  M.  Odell.    39  p 

134.  Cotton  eoods in  British  India:  pt.  1,  Madras  Presidency;  by  Ralph 


135.  Markets  (or  anicultural  implements  and  machinery  in  Argentina; 
^  by  Frank  H.  v<m  Mots.    88  p 


136.  TextilesinCuba;by  W.  A.  Tucker.   56p 

137.  Cotton  goodsin  British  In^ia:  pt.  3,  Bengal  Presidency;  by  Ralph 
M.OdeU.   88p.  K      ,      -6  J,   J       y 


138.  Electrk)al  goods  in  Cuba;  by  PhUip  8.  Smith.    40  p . 

130.  Danish  West  Indies:  Tfaeirresourcesand  commercial  importance; 


^7  ¥l  O.Brodr,  Philip  8.  Smith,  and  W.  A.  Tucker.    68  p.  1 

lai 
jU 
163  p.  1  pi.  6  p.  of  pi. 


pi.  4  p.  of  pi.  map 

130.  wearing  apparel  in  Japan;  by  Stanhope  Sams.    134 p.  2  p.  of  pi . 

131.  South  American  markets  for  fresh  fruits;  by  Walter  Fischer. 


132.  Markets  for  paper,  paper  products,  and  printing  machinery  in 

Cuba  and  Panama;  by  Robert  8.  Barrett.    44  p , 

133.  Market  for  boots  and  shoes  in  Cuba;  by  Herman  O .  Brock.    46  p . . 
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PuBUOATiONS  Issued  bt  Dbpartment  or  Commerce,  and  Distribution  Thereof, 
Fiscal  Year  1917— Continued. 

BUREAU  OF  FOREIGN  AND  DOMESTIC  COMMERCE— Continued. 


Title  and  description. 


Re- 
ceived. 


Dis- 
tributed. 


Cost. 


Special  agents  series— Continued. 

134.  Electrical  goods  in  Porto  Rico;  by  Philip  S.  Smith.    16  p 

135.  Market  for  Doots  and  shoes  in  Porto  KIco;  by  Herman  G.  Brock. 

28p 

136.  Pilotage  in  United  States  [with  bibliography];  l^  Qrosvenor  M. 

Jones.    102  p 

137.  Textiles  in  Porto  Rico  and  Jamaica;  by  W.  A.  Tucker.    31  p — 

138.  Cotton  goods  in  British  India:  pt.  3,  Burma;  by  Ralph  M.  Odell. 

53p.  3p.  ofpl 

130.  Markets  for  construction  materials  and  machinery  in  Cuba;  by 
W.  W.  Ewing.   61  p 

140.  Markets  for  agricultural  implements  and  machinery  in  Brazil;  by 
Frank  H.  von  Mots.    69  p.  2  p.  of  pi 

142.  Markets  for  agricultural  implements  and  machinery  in  Chile  and 

Peru;  by  Frank  H.  von  Motz.    48  p 

Special  consular  reports: 

47.  Australia:  Its  resources,  industries,  and  trade,  with  sugeestions 
as  to  its  development  as  market  for  American  merchandise:  by 
Henry  D.  Baker  and  other  consular  oiBcers.  [Reprint.]  126  p. . 
61.  Russia:  Handbook  oncommercial  and  industrialconditions[with 
bibliographyX  by  John  H.  Snodgrass  and  other  consular  offi- 
cers; (and  Foreign  corporations  in  Russia «  by  C.  J.  Medzik- 
hoosky].   [Reprint.]  255p.2maps 

75.  Foreign  trade  in  buttons  [with  list  of  foreign  button  dealers  and 

importers].    184p 

76.  Proprietary  medicine  and  ointment  trade  in  China;  by  Thomas 

Sammons.    12  p 

TarUr  series: 

24b.  Supplement  to  [Tariff  series  24]  Consular  regulations  of  foreign 

countries  [Canada  and  Latin  America].    Apr.  1917.    7  p 

30a.  Supplement  to  [Tariff  series  30]  Foreign  import  duties  on  motor 

vehicles  and  accessories.   June,  1917.    17  p 

31.  Registration  of  trade-marks  in  Latin  America.  [Revised  pre- 
Ifoilnary report.]   July,  1916.    8p 

34.  Tariff  systems  of  South  American  countries;  by  Frank  R.  Rutter. 

808  p 

35.  Commercial  travelers  in  Latin  America;  [by]  L.  Domeratzky. 

Oct.  1916.    42  p 

Miscellaneous  series: 

28.  Commercial  organizations  of  United  States.  [Revision  of  Mis- 
cellaneous series  8.]    [Reprlnt.1    104  p 

33.  Ports  of  United  Sutes:  Terminal  facilities,  commerce,  port 
charges,  and  administration  of  68  selected  ports;  by  Grosvenor 
M.Jones.    [Reprint.]   431p.  1  pL  20  maps 

35.  Export  trade  suggestions:  Extracts  from  reports  of  American 
consular  officers  and  data  from  other  sources  dealing  with 
promotion  of  American  trade.    TReprint.]^  141  p.  2  text  fig.... 

38.  Trade  of  United  States  with  worla,  1914-15:  Imports  and  exports 
of  merchandise  into  and  from  United  States,  by  countries  and 
principal  articles.    247  p 

80.  Peruvian  markets  for  American  hardware;  prepared  under  super- 
vision of  United  States  commercial  attache  at  Lima,  Peru.  64 
p.  1  pi.  2  p.  Of  pi 

41.  Markets  for  American  hardware  in  Chile  and  Bolivia;  prepared 

under  supervision  of  Verne  L.  Havens.    190  p.  1  pi.  4  p.  of 
pi.  map,  1  text  flg 

42.  Australian  markets  for  American  hardware;  prepared  under 

supervision  of  William  C.  Downs.    105  p 

43.  Markets  for  American  hardware  in  Argentina,  Uruguay,  and 

Paraguay;  prepared  under  supervision  of  Albert  Hale.    64  p. 
Ipl 

44.  Trans-Pacifio  shipping:  by  Julean  Arnold  [with  section  on  Jap- 

anese shipping,  by  M.  D.  Kiijassofll.    30  p 

45.  Exporting  to  Australia:  Practices  ana  regulations  to  be  obsened 

by  American  shippers;  by  Philip  B.  Kennedy.    29  p 

46.  Russian  market  for  American  hardware;  prepared  under  super- 

vision of  Henry  D.  Baker.    Ill  p.  4  p.  or  pi. 

47.  Brazilian  markets  for  American  hardware;  prepared  under  super- 

vision oi  Lincoln  Hutchinson.    89  p.  1  pi 

48.  Markets  for  American  hardware  in  Germany,  Netherlands,  and 

Scandinavia;  prepared  under  supervision  of  Erwin  W.  Thomp- 
son.   126  p 

40.  Markets  tor  American  hardware  In  France,  Algeria,  and  Morocco; 

prepared  under  supervision  of  C.  W.  A.  Vedits.    61  p 

50.  Far  Eastern  markets  for  American  hardware;  prepared  under  su- 
pervision of  Julean  Arnold.    145  p.  1  pL  8p.  ofpl , 

61.  Lumber  markets  of  Mediterranean  region  and  the  Near  East  [with 
supplementary  material  compiled  by  research  division,  Bureau 
of  Foreign  and  Domestic  Commerce];  by  Raphael  Zon.    31  p . . . . 
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BEI>ORTS   OP  THE  DEPABTMENT  OF  COMMERCE. 


PuBUCATiONS  Issued  by  Department  op  Commerce,  and  Distribuiion  thbrbop. 
Fiscal  Year  1917 — Continued. 

BUREAU  OF  FOREIGN  AND  DOMESTIC  COMMERCE-ContiniMd. 


Title  and  description. 


Dfo- 
tribiit«d. 


Coit. 


Miscellaneoos  series-<Continiied. 

62.  Wholesale  prices  of  leading  articles  In  United  States  markets,  Jan. 
1914-Dec.  1916.    14  p 

53.  Cane  sugar  industry:  Agricultural,  manufiacturing.  and  market- 
ing costs  in  Hawaii,  Porto  Rico,  Louisiana,  and  Cuba.    462  p . . . 

56.  Consumption  estimates:  Production,  imports,  exports,  and 
amounts  available  for  consumption  of  vaiious  articles  m  United 
States,  bv  years  specified.  (From  Statistical  abstract,  1916.1 
14  p 

58.  Cotton  textiles:  International  trade  and  merchandising  methods; 
prepared  for  Textile  Club  of  New  York  by  Edward  E^ving  Pratt. 

60.  Methods  of  computing  values  in  foreign  trade  statistics;  by  J.  J. 
Krai.    23 p..:. 

Monthly  letter:  Review  of  Bureau's  activities  at  home  and  abroad. 
[July  1 ,  1916-June  1, 1917, 12  numbers,  14-20  p.  each.]    192  p 

Government  assistance  to  Amencan  exporters,  1917.  [List  of  district  and 
cooperating  offices  on  title-page.]   8p.    3ix8J" 

Saving  of  waste  paper  material:  How  to  select,  assort,  and  dispose  of  waste 
paper,  rags,  and  other  paper-makmg  materiaL  [Issued  m  collabora- 
tion with  Department  of  Agriculture.]  May  10, 1916.  [Reprint  iivith 
corrections.]   8  p.  Stextfig '. 

Same  frcprlntj 

SamejreprintJ 

( Inssiucation  schedule.  [Reprint  from  Miscellaneous  series  22,  Trade 
directory  of  Central  America  pnd  West  Indies.]    11  p 

list  of  publications  [of  Bureau]  for  sale  by  Superintendent  of  Documents, 
Government  Printing  Office,  Washington,  and  by  district  and  coopera- 
tive offices  of  Bureau.    [July  24, 1916.]    lOp.    3ix7i" 

Same.    May  14, 1917.    lip.    3ix7i" 

Supplement  to  catalogue  of  Bureau  publications.    Mar.  1, 1917.    4  p 

Substitutes  for  tin  cans:  How  to  offset  any  possible  shortage.  [Issued  in 
collaboration  with  Bureau  of  Standards.  J   4p 

Appointments  to  positions  at  home  and  abroad  In  BureaiL  [Feb.  17, 
1917.]    23  p.    34x7f" 

Same  [reprint] 

Total  values  of  imports  and  exports  of  United  States  [issued  monthly, 
Juno,  1916-May,  1917, 12  numbers,  2  p.  each.]   24  p.    9*xll|" , 

Exports  of  domestic  breadstuffs,  cottonseed  oil,  food  animals,  meat  and 
dairy  products,  cotton,  and  mineral  oils  [issued  monthly.  May,  1916- 
Apr.  1917,12  numbers,  4  p.  each].    48  p.    9Jxll|" 

Imported  merchandise  entered  for  consumption  in  United  States  and 
duties  collected  thereon  during  quarters  ending  Sept  30  and  Doc.  31. 

1915,  and  Mar.  31. 1916.    113  p.    9Jxlir. 
Same,  quarters  ending  Sept  30  and  Dec.  31, 

1916.  Ill  p.    94xlir' 


ndu 


,  1915,  and  Mar.  31  and  June  30, 


Same,  quarter  endmg  Sept  30. 1916.    68  p.    9Jxll|" 

Same,  quarters  endmg  Sept  30  and  Dec.  31, 1916.    58  p.    9 Jxll  j" 

Schedule  B,  ( lassifications  of  commodities  and  laws  and  regulations  gov- 
erning preparation  of  monthly  statements  of  imports  and  exports  of 
foreign  commodities  in  oommoroe  of  United  States;  approved  June  9, 
1915.    [Reprintl   36p 

Schedule  B.  Classification  of  commodities  and  regulations  governing  sta- 
tistical returns  of  exports  of  domestic  commodities,  and  shipments  be- 
tween United  States  and  its  noncontiguous  territory;  approved  May  25, 
1917.    23 p 

Foreign  commerce  and  the  tariff,  1899-1915,  m  res];>onse  to  resolution,  m- 
formation  regarding  value  of  imports,  exports,  and  import  duties  under 
present  and  two  preceding  tanff  acts,  value  of  imports,  compareo  with 
value  of  domestic  production,  and  expenditure  for  wages  in  each  in  lus- 
try  before  outbreaK  of  European  war,  and  imports  and  exports  of  lead- 
ing manufocturing  countries  di.mng  recent  years.  Mar.  24,  1916.  [8. 
doc.  366, 64th  Cong.  1st  sess.]    [Reprint]    75  p 
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BUREAU  OF  LIGHTHOUSES. 


Annual  report  of  CoTimissioner,  1916.    99  p 

Same,  pt.  2,  Purchases  in  open  market  or  by  private  contract,  with 
for  such  method  of  purchase,  fiscal  year  1916.    44  p , 

Notice  to  mariners  Tissued  weekly,  jointly  with  Coast  and  Geodetic  Sur- 
vey, July  7, 1916-Jime  29, 1917.  nos.  27-^2+1-26, 52  numbers].   663  1 . . . 

Same  [for  posting,  Atlantic  o  oast  nos.  34-53,  Padnc  coast  nos.  1, 19, 20;  23 
notices,  each  104xl6"l.    231 

I^hthouse  Service  bulletin  [issued  monthly,  July,  1916-June,  1917,  nos. 
56-66, 12  numbers,  4-8  p.  each].   62  p 

Lifht  list,  Atlantic  and  Gulf  coasts  of  United  States.    [Includes  also 
Porto  Bfico  and  Cuba.]  Corrected  to  Jan.  1,  1917.    392  p 


1,600 

1,420 

76 

n 

170,700 

170,700 

30,400 

3Q,40O 

18,000 

18,000 

1(^000 

f,158 

l80La 

353.01 

3,684.39 

180.43 

ao&si 

4,230111 


Digitized  by 


Google 


SEPOET  OP  CHIEF  OF  DIVISION  OF  PUBLICATIONS. 


1051 


PUBUGATIONS  ISSUKD  BT  DEPARTMENT  OF  COMMBROB,  AND  DISTRIBUTION  ThBRBOF, 

Fiscal  Year  1917 — Continued. 
BUREAU  OF  LIOHTHOUSES-Continued. 


Title  and  description. 


Re- 
ceived. 


Dis- 
tributed. 


Cost. 


Light  list,  Padflc  coast.  United  States,  Canada,  Hawaiian,  JMld way, 
Guam]  and  Samoan  Islands.  Corrected  to  Jan.  1,  1917.  [Of  Samoan 
Islands  only  Tutuila  is  included  in  this  publication.]   160  p 

Bame,  Great  Lakes,  United  States  and  Cfanada.  Corrected  to  Apr.  1, 
mi   215  p 

Same,  upper  Mississippi  River  and  tributaries.  13th  lighthouse  dLstrict. 
Corrected  to  July  15, 1916.    271  p.    3ix6J" 

Same.   Corrected  to  Jan.  15. 1917.    271  p.    3ix6J" 

Same,  Ohio,  Tennessee,  Kanawah,  and  Monongahela  Rivers.  14th 
lighthouse  district.    Corrected  to  Sept.  15, 1916.    141  p.    3^x6}" 

Same,  lower  Mississippi  River  and  tributaries.  15th  lighthouse  district. 
Corrected  to  Oct.  15, 1916.    107  p.     34x6}" 

Atlantic  coast  of  United  States,  buoy  list,  Maine  and  New  Hampshire. 
1st  lighthouse  district.    Corrected  to  May  1,  1916.    90  p 

Same.  Narragansett  Bay  to  Cape  May,  including  New  York  Harbor. 
3d  liEhthouse  district.   Corrected  to  May  1.  1917.    126  p 

Same,  Delaware  Bay  and  River,  including  Philadelphia  Harbor.  4th 
lighthouse  district.   Corrected  to  June  1,  1917.    34  p 

Gulf  coast,  buoy  list,  Cedar  Keys  to  Rio  Grande.  8th  lighthouse  dis- 
trict.  Corrected  to  Sept.  1, 1916.    71  p 

West  Indies,  buoy  list.  Porto  Rico  and  adjacent  islands.  9th  lighthouse 
district.  [Includes  Guantanamo  Bay  on  south  coast  of  Cuba.]  Cor- 
rected to  Nov.  1, 1915.    [Reprint.]    20p 

Great  Lakes,  buoy  list.  Lake  Erie  and  Lake  Ontario,  and  St.  Lawrence 
River.    10th  lighthou.<te  district.   Corrected  to  Apr.  1, 1917.    32  p 

Same,  Lake  Huron,  Lake  Superior,  and  connecting  waters,  lltn  light- 
house district.    Corrected  to  Apr.  1, 1917.    62p 

Same,  Lake  Michigan  and  Green  Bay.  12th  lighthouse  district.  Cor- 
rected to  Apr.  1, 1917.    39  p 

CorrecUons  to  10th,  11th,  and  12th  lighthouse  districts  buoy  lists,  1915. 
Corrected  to  July  1, 1916.    14  p 

Pacific  coast,  buoy  list,  Alaska.  16th  lighthouse  district.  Corrected  to 
June  1,1917.    36  p 

Same,  Oregon  and  Washington.  17th  lighthouse  district.  Corrected  to 
June  1,1916.    58  p 

Same,  Callfomia.  18th  lighthouse  district.  Corrected  to  June  1,  1916. 
33  p 

Two-hundredth  anniversary  of  Boston  Light,  Sept.  26, 1916.  13  p.  2  pi. 
7x10" 

Proposal  for  repairs,  additions,  and  alterations  to  vessels.  (Form  127.) 
JReprint.]   16  p.    8x10^" 

Eight-hour  law;  additional  conditions.  (Form  120a.)  [Reprint.]  1  p. 
8xl0i" 

BUREAU  OF  NAVIGATION. 

Annual  r^rt  of  Cconmlssioner,  1916.    [Printed  also  as  H.  doc.  1491,  64th 

f  Uiiited'states,*  with  offlcial  numbers 
sels  belonging  to  Government,  with 
June  30, 1915.    [pts.  1-5.]    [Reprint.] 

f  United  States^ with  official  numbers 
Is  belonging  to  Government,  with  dls- 
le  30, 1916.  [pts.  1-5.]  494  p.  8ix9i". 
L382,  64th  Cong.  2d  sess.]    G20  p.  14  pi. 

th  official  numbers  and  slgnalietters, 

>rchant  vessels  of  United  States,  year 

53textflg.    8ix9|" 

. ,_ .  .„ ,  -15." '  '[R^rint. j  '585  "p !!!!!!!!!!!!!!! ! 

Amendments  to  Navigation  laws  of  United  States,  1915.  1st  supplement. 
Sept.  23, 1916.    19  p 

Radio  sUtions  of  United  States.    Edition  July  1. 1916.    178  p 

Radio  communication  laws  of  United  States  and  International  radiotele- 
graphic  convention  [and]  Regulations  governing  operators  and  use  of 
apparatus  on  ships  and  on  land.  Edition  July  27, 1914  [with  addenda, 
Jan.  1,  1917].    [Reprint.]    104  p 

Same  [addenda.  Jan.  1, 1917].    4p 

Radio  Service  bulletin  [issued  monthly,  July,  1916-Mar.  1917,  nos.  19-27, 
7-13  p.  each].    [Discontinued  temporarily  Apr.  1, 1917.]    86  p 

Steel-shipbulIdiiiginUnitedStates.  July  1,1916.    13p 

Act  to  establi^^nited  States  Shipping  Board  [Public,  No.  260,  64th 
Cong.]    12p 

•  None  printed  for  the  Department. 
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Publications  Issued  bt  Department  of  Commerce,  and  Distribution  Thxkbop, 
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PaBUOATIONS  ISSUBD  BT  DEPARTMENT  OP  COMMERCE,  AND  DISTRIBUTION  ThERBOP, 

Fiscal  Year  1917— Ck)ntinue<i. 
BUREAU  OF  STANDARDS-Continued. 


Title  and  description. 


Re- 
ceived. 


Dis- 
tributed, 


C08t. 


i^initiflc 


mtiflc  iNipers— Continued. 

205.  Melttnf  points  of  refractory  elements:  I,  Elements  of  atomic 

weight  from  48  to  59;  by  G.  K.  Burgess  and  R.  O.  Waltenbcrg. 

Apr.  25,  1913.    (Reprint.]    M  p.  2  pi 

253.  Direct-reading  device  for  use  in  computing  characteristics  of 

vacuimi  tungsten  lamps,  with  computing  cnart;  by  J.  F.  Slcqg- 

land.    July  31,  1915.   TReprint.j   22  p.  1  chart.  1  text  fig 


254. 


8tudy  of  quality  of  platimmi  ware  [with  selected  bibliography]; 
by  George  K.  Burgess  and  P.  D.  Sale.  Aug.  25,  1915.  [Re- 
print.]  ^p.  2p.  of  pi.  4  text  fig 

258.  Method  of  measuring  earth  resistivity;  by  Frank  Wenner.    Oct. 

11.1915.  [Reprint.)    llp.4textfig 

268.  Constants  of  quartz-wedge  saccharimeter  and  specific  rotation 

of  sucrose:  1,  Constants  for  26-gram  normal  weight;  by  Fred- 
erick Bates  and  Richard  F.  Jackson.  Apr.  6, 1916.  [Reprint.] 
«4p.9textilg 

280.  Further  experiments  on  volatilization  of  platinum;  [by]  G.  K. 

Burgess  and  R.  G.  Waltcnberg.  June  16,  1916.  [Reprint.] 
10p.2textflg 

281.  Study  of  inductance  of  4-terminal  resistance  standards;  by  Francis 

B.  Sllsbee.    July  12, 1916.    50  p.  17  text  flg 

282.  Sensitivity  and  magnetic  shiekling  tests  of  Thomson  galvano- 

meter for  use  in  radlomctry;  by  W.  W.  Coblentz.  June  30, 
1916.    26  p.  2  pi.  6  text  fig 

283.  Volume  effect  in  silver  voltameter;  by  £.  B.  Rosa  and  G.  W. 

VinaJ.    July  10, 1916.    13p.3textflg 

284.  Constants  of  spectral  radiation  of  uniformly  heated  indosure  or 

scHJaUed  black  body,  II;  by  W.  W.  Coblentz.    July  8,  1916. 

21  p.  2  text  fig 

286.  Summary  of  experiments  on  silver  voltameter  at  Bureau  of  Stand- 
ards and  proposed  specifications  [with  bibliogr^hv  and  errata 
to  preceding  papers];  by  £.  B.  Rosa  and  G.  W.  VinaJ.  Oct. 
5,1916.    38  p.  4  pi 

286.  DeterminatiQn  of  aluminum  as  oxide;  by  William  Blum.    Aug. 

10,  1916.    22p.2toxtflg 

287.  Calculation  of  Planck's  constant  Ct;  by  J.  H.  Dellinger.    Aug. 

16.1916.  12  p.  1  text  fig .'. 

288.  Wheatstone  bridges  and  some  accessory  apparatus  for  resistance 

thermometry;  by  E.  F.  Mueller.  Oct.  23,  1916.  17  p.  1  p.  of 
pi.  8  text  fig. 


I.  Damping  of  waves  and  other  disturbances  in  mercury;  by  M.  H. 

Stillman.    Sept. 30, 1916.    7p.3textflg 

I.  Variable  self  and  mutual  inductor;  by  H.  B.  Brooks  and  F.  C. 


290. 

Weaver.    Oct.  12, 1916.    14  p.  1  pl.'l  p.  of  pi.  5  text  fig 

291.  System  of  remote  control  for  electric  testing  laboratory;  by  P.  G. 

Agnew,  W.  H.  Stannard,  and  J.  L.  Fearing.  Oct.  12,  1916. 
19  p.  1  pi.  9  text  fig , 

292.  International  system  of  electric  and  magnetic  units;  by  J.  H. 

Dellinger.   Oct.11,1916.    35p 

298.  Saocharimetric  normal  weight  and  specific  rotation  of  dextrose; 
by  Richard  F.  Jackson.    Oct.  27, 1916.    23  p.  1  text  fig , 

294.  Freezing  point  of  mercury;  by  R.  M.  Wilhebn.    Oct.  26,  1916. 

8  p.  2  text  fig 

295.  Determination  of  degree  of  uniformity  of  bars  for  magnetic  stand- 

ards; by  Raymond  L.  Sanford.  Nov.  21,  1916.  16  p.  1  pi.  11 
text  fig 

296.  Thermoelectric  measurement  of  critical  ranges  of  pure  iron;  by 

George  K.  Burgess  and  H.  Scott.    Nov.  22,  1916.    8  p  3  text 

297.  Study  of  electromagnet  moving  coil  giajvanometers  for'use  in  alter- 

nating-current measurements;  by  Ernest  Welbel.  Feb.  17, 
1917.    38  p.  2  pL  7  text  fig ., 

286.  Standard  substances  for  calibration  of  viscometers;  by  Eugene 
C.  Bingham  and  Richard  F.  Jackson.  Mar.  19,  1917.  30  p.  5 
text  fig ! :.... 

289.  "Average  eye"  for  heterobromatic  photometry,  and  oomparlaon 
of  flicker  and  equality-of-brightness  photometer;  by  E.  C. 
Crittenden  and  F.  K.  Rlchtmyer.    May  26, 1917.    29  p.  7  text 


300L  Enmsivity  ofstraight  and  helical  filaments  of  tungsten;  by  W.  W. 
Coblentz.    June  8,  1917.    19  p.  1  pi.  4  text  fig 

302.  Wave  lengths  of  stronger  lines  in  helium  spectrum;  by  Paul  W. 
Merrill.    June  18, 1917.    8p 

SOL  Calculation  of  constants  of  Planck's  radiation  eauation:  Exten- 
sion of  theory  of  least  squares;  by  Harry  M.  Roeser.  Jjne  29, 
1917.    19p.  Itextflf 

aos.  Lmninous  radiation  from  black  bodyand  mechanical  equivalent 
of  light  [with  bibliography];  by  W.  W.  Coblentz  and  W.  B. 
Emerson.    Jim630,19l7.    14p 
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Title  and  description. 


Re- 
ceived. 


Dis- 
tributed. 


Cost, 


Circulars  tall  7x10"]: 

5.  Testing  of  clinical  thermometers.    2d  edition.    June  ao,  1011. 

[Reprint.)    14  p 

6.  Fees  for  electric,  magnetic,  and  photometric  testing.    6th  edition. 

Oct.  1,1914.    [Reprint.!    27p 

Same.    7th edition.    Dec. 30, 1916.    30p 

Same  [reprint] 

9.  Testing  of  glass  volumetric  apparatus.    8th  edition.    Mar.  31, 

1916.  [Reprint.]    32p.  lOtexfflg 

11.  Standardization  of  bomb  calorimeters.   3d  edition.   June  33, 

1917.  18  p 

13.  Standard  specifications  for  incandescent  electric  lamps.   7th 

edition.    Oct.  25, 1915.    [Reprint.!    14  p 

14.  Anal3rzed  irons  and  steels,  methods  of  analyris.  5th  edition. 

Mar.  20, 1916.    [Reprint.]    17  p 

Same  [reprint] 

16.  Testing  of  hydrometers.   4th  edition.    Feb.  23,  1916.    [Reprint.] 

16p.  Ip.ofpl.  Itextfig 

17.  Magnetic  testing.    3d  edition.    Mar.   18,    1916.    [Repriiat.]   50 

p.  1  pi.  22  text  fig 

Same  [reprint] 

18.  Stanoardgageforsheetandplateironandsteel.   2d  edition.   July 

1,1911.    [Reprint.]    4p 

19.  Standard  density  and  volumetric  tables.   5th  edition.    Mar.  30, 

1916.    FReprint.]   67p 

24.  Publications  of  Bureau  of  Standards;  supplement  to  4th  edition, 

giving  complete  supplementary  list  of^  Bureau's  publications 
to  Sept.  15, 1916.    4p 

25.  Standard  samples,  general  information.   6th  edition.    [Supersedes 

former  editions  numbered  1-5  under  title  "Standard  analyied 

samples,  general  information. ")    June  30, 1917.    16  p 

Standard  analysed  samples  issued  or  In  preparation.    InMrt  to  accom- 
pany Circular  25.    4p 

Standard  samples  issued  or  in  preparation.    Supplement  to  Circular 
25.    May26,1917.    4p 

26.  Analyzed  iron  and  manganese  ores,  methods  of  analyiais.   Sd 

e^j^ion.    May  26, 1913.    [Reprhit.]   20  p 

30.  Lime,  its  properties  and  uses.  Ist  edition.  Apr.  15, 1011.  [Re- 
print.]   22  p 

33.  United  States  Government  spedflcation  for  Portland  cement. 
2d  edition.    July  1, 1913.    [Reprint.]   28  p.  10  text  fig 

Same.    3d  edition.    Jan.  18, 1917.    43  p.  2  p.  of  pi.  7  text  fig 

Same[Feprint] 

36.  Testing  and  properties  of  electric  condensers.  1st  edition.  June 
30,1912.    [Reprint.]   26  p.  1  chart,  2  text  fig 

40.  Sodium  oxalate  as  standanl  in  volumetric  analysts.  2d  editioo. 
Mayl5,1913.    [Reprint.]    13p 

47.  Units  of  weight  and  measure:  Definitions  and  tables  of  equiva- 
lents. 1st  edition.  July  1,1914.  (Supersedes  Tables  of  equiva- 
lents of  United  States  customary  and  metric  we^hts  and 
measures.)    [Reprint  with  corrections.]    68  p 

50.  National  standard  hose  couplings  and  fittings  for  public  fire 
service.    2d  edition.    June  8,  1917.    34  p.  1  p.  of  pi.  4  text  fig., 

52.  Regulation  of  electrotyping  solutions.  2d  edition.  June  38, 1916. 
[Reprint.]    44  p.  Itextfig 

54.  National  electrical  safetv  code  [for  examination,  trial,  and  con- 

structive criticism].  2d  edition.  Nov.  15, 1916.  323  p.  1  map. 
15  text  fig .....TTT:.. 

55.  Measurements  for  household.    1st  edition.    Aug.  28,  1915.    [Re- 

prhit.l    149  p.  6  pi.  2  p.  of  pi.  62  text  fig 

56.  Standards  for  electric  service  [with  selected  bibliogru>hy].   Ist 

edition.    July28,1916.    262p 

Same  [reprint] , 

57.  United  States  standard  tables  for  petroleum  oUs.    2d  edition. 

Mayll.1916.    fReprhit.)    64p.2textfig 

58.  Invar  and  related  nickel  steels  [with  selected  bibliograi^y].   1st 

edition.    Apr.  4, 1916.    [Reprint.]    68  p.  1  p.  of  pi.  37  text  fig... 
Same  [reprint] 

60.  Electrical  units  and  standards  [with  bibliography],    m  edition. 

Sept.  25, 1916.    68  p 

61.  Specifications  and  tolerances  for  weights  and  measures  and  weigh- 

ing and  measuring  devices,  as  adopted  bv  llth  annual  oonm- 
enoe  on  weights  and  measures  of  United  States,  held  at  Bureau 
May  23-26, 1916,  and  recommended  by  Bureau  for  ad(n>tioii  by 
States.    Nov.  13, 1916.   44  p.  2  text  fig 
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PuBUOATiONS  Issued  by  Department  of  Commebce,  and  Distribution  Thereof, 
Fiscal  Year  1917— Continued. 


BUREAU  OF  STANDARDS-^CoDtiDued. 


Title  and  description. 


Re- 
ceived. 


Dis- 
tributed. 


Cost. 


Dec.  16,  1916. 


l8t 


dreolars— Continued. 

62.  Specifications  for  and  mctbods  of  testing  soaps. 

^p 

Same  [reprintj 

63.  Specffloation  of  transparency  of  paper  and  tracing  doth 

edition.    May  17, 1917.    8  p.  2  pL  2  text  flg 

61.  Rules  and  reguutions  for  enforcement  of  lime-barrel  act.    Apr.  20, 

1917.   7p : 

Technologic  papers  [all  7x10"]: 

6.  Effect  of  high-pressure  steam  on  crushing  strength  of  Portland 
oement  mortar  and  concrete;  by  Rudotpn  J.  Wig.   Sept.  5, 1911 . 

[Reprint.]   26  p.  1  pi.  1  p.  of  pi.  6  text  ng 

8.  Rapid  method  for  determination  of  vanadium  in  steels,  ores,  etc., 
based  on  its  quantitative  inclusion  by  phosphomolydate  pre- 
cipitate; by  J.  R.  Cain  and  J.  C.  Hostetler.  Oct.  26, 1911.  Re- 
print.!  20  p.  2  text  fig -• 

11.  Comparson  of  five  methods  used  to  measure  hardness;  by  Ralph 
P.  Devries.    July  22, 1912.    [Reprint.]    27 p.  1  pi.  11  text  fig.... 

13*  Evaporation  test  for  mineral  lubricating  and  transformer  oils;  by 
C.E.  Waters.    Jan.  1, 1913.    [Reprint.]    13  p 

21.  Dehydration  of  clays;  by  O.  H.  Brown  and  E.  T.  Montgomery. 
Apr.25.1913.    [Reprint.]    23p.9textfig 

26.  Earth  resistance  and  its  relation  to  electrolysis  of  underground 
structures;  by  Burton  McC  oUum  and  K.  H.  Logan.  Dec.  20, 
1916.    [Reprint.]    48p.l7textfig 

28.  Methods  of  making  electrolysis  surveys;  by  Burton  McCollum  and 
O.  H.Ahlbom.    Aug.  26, 1916.    84  p.  1  pi.  1  p.  of  pi.  16  text  fig. 

Same  [reprint] 

32.  Speonl  studies  in  electrolysis  mitigation:  2,  Electrolysis  from 
electric  railway  currents  and  its  prevention,  experimental  test 
on  system  of  msulated  negative  feeders  in  St.  Louis;  by  E.  B. 
Rosa,  Burton  McCollum,  and  K.  H.  Logan.  Dec.  27,  1913. 
TReprint.)    34p.  2maps 

37.  looine  number  oilinseed  and  petroleum  oils;  by  W.  H.  Smitti  and 
J.  B.Tuttle.    Apr.  28. 1914.    fReprint.]    17  p.  7  text  fig 

52.  Electrolysis  and  its  mitigation;  Dy£.  B.  Rosa  and  Burton  Mo- 
CoUum.    Dec.  27, 1915.    [Reprint.]    143  p.  3  p.  of  pi.  37  text  fie. 

63.  Investigation  of  Aisible  tin  boiler  plugs;  by  George  K.  Burgess  and 

PaulD. Merica.  Oct.  15, 1915.  [Reprtot.]  37p.lpL7p.ofpL 
2  text  fig 

56.  Special  studies  in  electrolysis  mitigation:  4,  Preliminary  report  on 
electrolysis  mitigation  in  Elyria.  Ohio,  with  recommendations 
for  mit&ation;  by  Burton  McCollum  and  K.  H.  Logan.  Jan.  22, 
1916.    [Reprhit.]    49  p.  4  pL  map,  5  text  fig 

58.  Strength  and  other  properties  of  concretes  as  affected  by  materials 
and  methods  of  preparation:  by  R.  J.  Wig,  O.  M.  Williams,  and 
E.R.  Gates.    June  20, 1916.    (ReprfaitJ    172  p.  2  pi.  44  text  fig. 

50.  Standard  test  specimens  of  sine  bronxe  (Cu  88,  Sn  10,  Zn  2):  pt.  1, 
Preparatfon  of  specifications,  by  C.  P.  Karr;  pt.  2,  Microstruc- 
turc,  by  Henry  S.  Rawdon.  Mar.  15,  1916.  [Reprint.]  67  p. 
paster,  8  p.  of  pi.  8  text  fig 

60.  Microstructural  changes  accompanying  annealing  of  cast  bronse 

(Cu  88, 8n  10,  Zn  2);  by  Henry  8.  Rawdon.  Jan.  25, 1916.  [Re- 
print.]   17  p.  4  p.  of  pi.  1  text  fig , 

61.  Some  foreign  specifications  for  railway  materials,  rails,  wheels, 

axks,  tires;  by  G.  K.  Burgess  and  P.  D.  Merica.  Apr.  20, 1916. 
[Reprint.]    ife  p.  11  text  fig 

64.  Determination  of  oarhim  carbonate  and  barium  sulphate  in  vul- 

canized rubber  goods;  by  John  B.  Tuttle.  Jan.  21, 1916.  [Re- 
print.]  6p 

68.  Standaraizatlon  of  automobile  tire  tabrlc  testing:  by  Walter  8. 
Lewis  and  Charles  J.  Cleary.  Mar.  17, 1916.  [Reprint.]  18  p. 
1  pi.  7  text  flg. 


70. 


Durability  of  stucco  and  plaster  construction  Q>rogress  report  con- 
taining results  of  investigations  up  to  Apr.  1916];  by  R.  J.  Wig, 
J.  C.  t^arson,  and  W.  ETEmley.  Jan.  31, 1917.  74  p.  4  pL  12  p. 
ofpl.  paster,  6  text  fig 

72.  Influence  of  frequency  of  alternating  or  infrequently  reversed  cur- 
rent on  electrolytic  oorroston;  by  Burton  McCollum  and  G.  H. 
Ahlbom.    Aug.  15, 1916.    31  p.  1  p.  of  pL  5  text  fig 

Same  [reprinti 

74.  InvestigaUon  of  cartrldge-indoaed  fusee:  Report  of  Bureau  in  case 
of  Economy  Fuse  &  ManufMituring'Co.  v.  Underwriters'  I'abora- 
toiies  (Inc.),  oonoeming  fire  and  aoddent  hazard  of  Economy 
reflllabie  ftise  as  compared  with  approved  fuses:  by  E.  B.  Rosa, 
H.  B.  Brooks,  Burton  MoCdlum,  W.  J.  Canada,  and  F.  W. 
Oladlng.   Dec  1,1016.   213  p.  li  pi 
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PuBucATiONS  Issued  by  Department  of  Coumeroe,  and  Distbibution  Thubof, 
Fiscal  Year  1917— Contmued. 

bureau  of  BTANDARDS-Contimidd. 


Title  and  description. 


Aug. 


Technolocic  papers— Continued. 

75.  Data  on  electric  railway  track  leakage;  by  Q.  H.  Ahlbom. 

22,  1916.    22p.  7text  fig 

Same  (reprint] ., .... 

77.  Density  and  thermal  expansion  of  American  petroleimi  oils; 
bv  H.  W.  Bearoe  and  E.  L.  Peffer.    Aug.  28, 1916.    26  p.  4  text 

flff  

dum  aJumlnate  oocurring  in 
1.  Bates  and  A.  A.  Klein. 

Ktfig 

re  clavs;  by  A.  V.  Bleininger 

16.    34  p.  4  text  fig 

porcelain;  by  A.  A.  Klein. 

Itextfig 

5hllnk.    Oct.  27,  1916.    27  p. 


d  initial  stresses  in  wrought 
nd  40  per  cent  zinc;  by  Paul 
Jan.  29,  1917.    72  p.  4  pi.  36 


n  on  ductility  and  strength 
14,1916.    8  p.  3  text  fig 


)duoed  by  ''burning  in"  of 
icaandC.  P.  Karr.    Nov.  17, 


Same  [reprintl". . . .  I '. 

85.  Manulacture  and  properties  of  sand-lime  brick;  by  Warren  E. 
Emley.    Mar.  22. 1917.    41  p.  1  pi.  6  p.  of  pi.  1  text  fig 

86.  Resistance  of  an  oil  to  emulsification;  oy  Winslow  H.  Herscbel. 
Feb.  17, 1917.    37  p.  1  pi.  7  text  flg 

87.  Recovery  of  poraflin  and  paper  stock  from  waste  paraffin  paper; 
byW.  H.Smith.    Dec.  15,  1916.    4p 

Same  [reprint] 

88.  Studies  on  paper  pulps;  by  W.  H.  Smith.    Feb.  9,  1917.    13  p. . . . 

89.  Specific  gravity  balance  for  gases;  by  Junius  David  Edwards. 
Feb.23,  1917.    20  p.  2  pi.  4  text  fig 

90.  Structure  of  costing  on  turned  sheet  copper  in  relation  to  specific 
case  of  corrosion;  by  Paul  D.  Mcrica.  Apr.  21,  1917.  18  p. 
Ipl.  5  p.  of  pi.  Itextfig 

91.  Temperature  measurements  in  Bessemer  and  open-hearth 
practice;  by  George  K.  Burgess.    May  8, 1917.    29  p.  1  diag.... 

92.  Measurement  and  specification  of  physical  factors  which  determine 
saturation  of  certain  tints  of  yellow;  by  Irwin  O.  Priest  and 
Chauncey  G.  Peters.  June  SO,  1917.  12  p.  2  pi.  paster,  5  text 
fig 

,  Glasses  for  protecting  eyes  from  injurious  radiations;  by  W.  W. 

Coblcntz  and  W.  B .  Emerson.    May  5, 1917.    14  p.  6  text  fir. ... . 

.  .  Effusion  method  of  determining  gas  density;  by  Junius  David 

Edwards.    June  20, 1917.    30  p.  1  pi.  11  text  fig 

96.  Comparative  tests  of  stitches  and  seams;  by  Walter  8.  Lewis. 

June  25, 1917.    8  p.  2  pi.  1  p.  of  pi.  3  text  fig , 

Publications  of  Bureau.    Oct.  2, 1916.    [  Reprinted  from  Department  list.] 
16 


98. 
04. 


J  [reprintl 

Same.    May8, 1917.    16p 

Weights  and  measures,  [report  of]  11th  annual  conference  ol  repneenta- 
tives  from  various  States,  held  at  Bureau,  Washington,  D.  C.  BCay 
23-26, 1916.  [Circular  61  and  Technologic  paper  81  reprinted  and  Doond 
in  at  end  of  report.]    264  p.  7  pi.  8  p.  of  pi.  21  text  fig.    7x10" 

Speaficatlons  or  materials  and  labor  for  construction  of  radio  laboratory 
Duilding  for  Bureau  at  Washington.  D.  C.    72  p. 

Proposal  for  construction  of  radio  laboratory  building  for  Bureau  at 
Washington,  D.  C.    9  p.    8xl0i" 

Some  technical  methods  of  testing  miscellaneous  supplies,  including  paints 
and  paint  materials,  inks,  lubricating  oils,  soaps,  etc.:  by  Percy  H. 
Walker.  Nov.  15,  1916.  [Reprinted  with  notes  and  corrections  from 
Bulletin  109  of  Bureau  of  (Jhemistry.J    68  p.  3  text  fig.    7x10" , 
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1,000 
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1.000 

1,000 
1,000 
1,000 
1,500 

1,000 

1.000 
600 
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1,000 

500 
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800 
500 

750 

500 

750 


500 

1,000 

750 

1,000 
1,500 
3.000 

3,000 
150 
300 


1,000 
210 


881 

1,000 

987 

1,000 

1,500 


1.000 
104 


1.000 
43 


544 
500 


500 
89 


750 

500 
750 

200 
883 

723 


1.000 
1.500 
1,205 


150 

300 


871 


Cast. 


S131.4B 

20.21 


188.38 
858.81 

139.  n 

288.81 
227.21 

748.M 

34.08 
5.87 

48.88 
13.58 

a8.2l 

1«1.8B 

12.88 

2.87 

47.88 

10L58 

148.08 
190.88 

m.81 
00.18 

ltt.77 
88.88 

8.18 

12.78 
28.28 

I,080w06 
155. 18 
31.87 
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PUBUGAITONS  ISSUBD  BT  DePARTMBNT  OF  COMUBBGB,  AND  DlSTBIBUTlON  ThBBBOF, 

Fiscal  Year  1917 — Continued. 

STEAMBOAT-INSPECTION  SERVICE. 


Title  and  description. 


Re- 
ceived. 


tribated. 


Cost. 


Annual  report  of  Superrlsfaig  Inspector  Oenenl,  1016.    47p 

Oeneral  rules  and  regulations  prescribed  bT  board  of  supervisififf  inspectors: 

Rule  3,  Ocean  and  coastwise,  and  Lakes,  bays,  and  sounds,  amended 

Jan.  1915,  effective  Nov.  4, 1915.    Edition  Nov.  4, 1915.    71  p.  1  text 

fig 

Ocean  and  coastwise,  amended  Jan.  1916.    Edition  BCay  13,  1016. 

192  p.  8  text  flg 

Same,  further  amended  June  2-6, 1916.    Edition  Nov.  21, 1916.a    192 

p.  8  text  flg 

Same  [reprint] 

Great  Lakes,  amended  Jan.  1916.    Edition  May  13,  1916.    154  p.  6 

text  flg 

Same,  further  amended  June  2-6,  1016.    Edition  Nov.  21,  1016w« 

154  p.  6  text  flg 

Same  [reprint] :., 

Lakes  other  than  Great  Lakes,  bays,  and  sounds,  amended  Jan.  1916. 

Edition  May  13, 1916.    150 p.  6  text  fls. 

Same,  farther  amended  June  2-6, 1916.    Edition  Nov.  21, 1916.a  150  p. 

6  text  flg 

Rivers,  amended  Jan.  1916.    Edition  May  13. 1916.    144  p.  6  text  flg.. 
Same,  further  amended  June  2-6,  1916.    Edition  Nov.  21.  1916.« 

144  p.  6  text  flg 

Laws  governing  Steamboat-Inspection  Service,  Revised  Statutes   as 
modified  by  acts  of  Congress.    Edition  Nov.  4,  1915.    [Reprint  with 

corrections.]    87  p 

Same.    EdiUon Nov. 20, 1916.    87p 

Pilot  rules  for  certain  inland  waters  of  Atlantic  and  Pacific  coasts  and 
coast  of  Gulf  of  Mexico.    Edition  Sept.  1,  1914.    [Reprint.]   34  p. 

5  text  flg 

Same  [reprint] 

Pilot  rules  for  rivers  whose  waters  flow  into  Gulf  of  Mexico  and  their 
tributaries  and  Red  River  of  the  North.    Edition   Aug.   1,  1911. 

jBeprint.]    22p.  5textfig i 

Pilot  rules  for  Great  Lakes  and  their  connecting  and  tributary  waters. 

Edition  May  1.1912..  [Reprint.]    20p.6text^ 

Amendments  of  steamboat-inspection  rules  and  regulations.    Mar.  30, 

1917.    (Circular  letter.)    20p , 

Steamboat-Inspection  Service  bulletin  [issued  monthly,  July  1,  1916- 
June  1, 1917,  nos.  9-20, 24  p.  eadi].    40  p 


1,000 

2,000 

12,000 

10,000 
6,000 

6,000 

5,000 
5,000 

10^000 

5,000 
15^000 

5,000 


15,000 
15,000 


50,000 
50^000 


5,000 
15,000 
85,000 
27,200 


043 

2,000 

12,000 

10,000 
1,128 

6,000 

5,000 

407 

10,000 

4,943 
15,000 

2,807 


15,000 
14,870 


50,000 
31,831 


5,000 
15,000 
'26,450 
27,200 


1316.86 

50.68 

1,156.78 

788.11 
358.10 

810.08 

868.55 
80a28 

614.06 

363.65 
1,066.03 

826.86 


40L80 
613.24 


818.10 
76L70 


68.06 
172.37 
386.61 
166.55 


a  The  edition  of  Nov.  21, 1916,  of  the  four  separate  paomhlets  for  the  various  waters  covered  by  the 
rules  and  regulations  were  also  printed  under  one  cover  as  H.  doc  1437, 64th  Cong.,  2d  sess. 

There  is  listed  in  the  foregoing  table  a  total  of  1,192  publications, 
comDared  with  1,945  for  the  same  bureaus  and  offices  during  the 
fiscal  year  1916,  a  decrease  of  753.  The  decrease  is  accounted  for 
by  the  issue  in  1916  by  the  Bureau  of  the  Census  of  789  advance 
press  summaries  of  the  results  of  the  census  of  manufactures  in  1914. 
Only  36  publications  were  printed  in  two  or  more  editions  during 
1917,  against  84  in  1916,  while  126,  compared  with  113  last  year, 
were  reprints  without  change  of  issues  of  earlier  years.  The  number 
of  new  publications,  aside  from  census  press  summaries,  was  therefore 
lai^er  m  1917  than  in  1916,  and  considerably  lai^er  than  in  any 
preceding  fiscal  year. 

The  publications  issued  in  1917  contained  a  total  of  54,407  printed 
>ages.  compared  with  61,702  in  1916,  and  there  were  printed  of  them 
aor  tne  Department  a  grand  total  of  4,444,200  copies,  against 
7,124,035  in  the  preceding  year^  a  decrease  of  2,679,835.  This  large 
decrease  was  due  partly  to  directions  issued  by  the  head  of  the 
Department  that  editions  of  miscellaneous  publications  be  curtailed, 
ana  in  a  larger  measure  to  the  fact  that  m  1916  about  1,500,000 
circulars  used  in  the  campaign  for  saving  waste  paper  and  1,200,000 
census  press  summaries,  already  referred  to,  were  printed  and  dis- 
tributee. A  growing  tendency  to  lessen  the  free  distribution  of  the 
Department's  publications  also  had  its  effect. 
35418^— COM  1917 67 
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The  average  edition  of  the  publications  in  1917  was  3,728  copies 
against  3,663  in  1916  and  3,616  in  1915,  while  the  average  number 
of  pages  in  the  1917  publications  was  46,  compared  with  32  in  1016 
and  59  in  1915. 

The  total  cost  of  all  publications  issued  in  1917  was  $316,013.57, 
compared  with  $289,033.53  in  1916. 

The  following  recapitulation  of  the  table,  together  with  summary 
figures  for  1915  and  1916,  is  submitted  for  comparative  purposes: 


Bunaaoroffioe.* 


Pablicatiaiis. 


1915 

1916 

04 

77 

138 

836 

29 

56 

57 

81 

494 

575 

87 

139 

17 

33 

137 

150 

15 

18 

1,038 

1,945 

1917 


Paces. 


1915 


1916 


1917 


Office  of  the  Secretary 

Boreaa  of  the  Census 

Coast  and  Geodetic  Survey 

Bureau  of  Fisheries , , 

Bureau  of  Foreign  and  Domestic  Com- 
merce  

Bureau  of  Lighthouses 

Bureau  of  Navigation 

Bureau  of  Standards 

Steamboat-Inspection  Service 

Total 


78 
135 
63 
81 

563 

111 
22 
133 


3,237 
19,937 
8,197 
3,159 

18,708 
3,548 
3,533 
6,668 
1,330 


3,428 
14,165 
3,900 
3,630 

31,645 

4,361 

3,307 

8,338 

968 


3,00s 
13,161 
8,097 
%*• 

17,881 
1.687 
3,101 
6,633 
J.«8 


1,193 


61,301 


61,702 


n,m 


Bureau  or  office. 


Copies  printed  for  Depart- 

DMOt. 


C06t» 


1915 


1916 


1917 


1915 


1916 


1917 


Office  of  the  Secretary 

Bureau  of  the  Census .-.. 

Coast  and  Oeodetio  Survey 

Bureau  of  Fisheries 

Bureau  of  Foreign  and  Domestic  Com- 
merce  

Bureau  of  Lighthouses 

Bureau  of  NavifatioQ 

Bureau  of  Standards 

Steamboat-Inspection  Service 

Total 


157,350 
534,625 
55,000 
68,300 

3,108,460 

258,300 

55,900 

153,400 

373,600 


361,850 

1,433,910 

79,750 

171,350 

4,350,200 

361,175 

50,950 

203,050 

304,800 


183,650 
645,150 
109,300 
839,700 

(,411,450 
370,800 
53,750 
138,300 
293,200 


$6,055.89 
97,830i49 
21,630.73 
11,902.88 

98,937.71 
25,188.70 
12,154.79 
19,408.79 
8,51L22 


S6,33L07 
54,283.37 
33,318L71 
10,339.36 

130,450.01 
31,646.99 
17,483.47 
28,300.30 
8,062.35 


87,157.10 
93,5ei2S 
3S,577.M 
11,6SL4I 

114,987.10 

18,730.83 

14,30173 

31,308.32 

0,8!a44 


3,753,795 


7,134,035 


4,444,300 


301,630.60  389,033u58  |316,0Uwl7 


a  In  1915  the  Bureau  of  Corporations  (whidi  has  since  been  merged  in  the  Federal  Trade  Commiwim) 
issued  10  publications,  containing  3,560  pases,  of  which  24,100  copies,  costing  $14,319.65,  were  printed.  Tteae 
figures,  however,  are  excluded  from  this  table  and  firom  computations  based  oo  figures  therein  in  ords  to 
reach  more  accurate  comparisons  in  the  work  of  the  other  bureaus  and  the  DepartaMot  as  a  whole. 

b  Figures  relate  to  publicatioDS  actually  delivered  to  the  D«>artment  during  the  year;  ooonqoeotly 
they  do  not  agree  with  similar  figures  in  a  preceding  table  giving  the  cost  of  work  done  by  tiie  Govenunsil 
Printing  Office  during  the  fiscal  year.  Frequently  the  cost  of  a  pubttoatioo  is  charged  agatnst  aUotnMnb 
for  two  or  more  fiscal  years. 

DISTRIBUTION  OF  PUBUOATIONS. 

In  explanation  of  the  apparent  discrepancy  between  statistics  of  dis- 
tribution in  the  following  statements  and  those  of  publications  issued, 
given  in  a  preceding  table,  it  should  be  stated  that  a  considerablepro- 
portion  of  the  pubucations  of  the  Department  are  printed  for  official 
use  only  or  are  distributed  through  tne  bureaus  or  their  field  offices. 
The  statistics  following  relate  onfy  to  distribution  by  the  Division  of 
Publications. 

During  the  last  fiscal  year  3,593,563  publications  and  printed  cir- 
culars of  the  Department  were  distributed  to  the  public  tnrough  the 
Division  of  Publications,  compared  with  a  total  of  3,648,311  during 
the  fiscal  year  1916.  Of  the  total  number  distributed  in  1917, 
3,154,108  were  wrapped  and  mailed  by  the  Superintendent  of  Docu- 
ments and  439,455  by  the  Division  of  Publications.    Those  wrapped 


Digitized  by 


Google 


BEPOBT  OF  CHIBP  OF  DIVISION  OF  PUBLICATIONB. 


1059 


and  mailed  bj  the  Superintendent  of  Documents  comprised  a  mailing 
list  distribution  of  2,479,240  and  a  distribution  in  response  to  indi- 
vidual requests  of  674,868. 

There  were  received  and  acted  on  during  the  year  106,301  miscella- 
neous requests,  calling  for  891,971  copies  of  publications,  compared 
with  104,833  requests,  calling  for  605,110  copies,  in  1916.  This  was 
an  average  of  354  requests  and  2,973  publications  for  each  working 
day,  against  an  average  of  349  requests  and  2,017  publications  during 
the  preceding  year. 

The  number  of  pubUcations  distributed  each  month  during  the  past 
three  fiscal  years  is  shown  in  the  following  table: 


Month. 


July 

August  — 
September. 
October . . . 
November. 
December.. 
January... 
February. . 

March 

AprU 

May 

Jane 

Total 


Mailed  by  Division. 


1915      1916      1917 


962 


702  31, 

674 

971 


437, 


179408,628439,455 

I 


50,668 
19,733 
10,415 
21,286 
27,241 
24,637 
24.784 
19,206 
52,354 
47,017 
83,177 
58.037 


Mailed  by  Superintendent 
of  Documents. 


1915 


101,292 
164,398 
193,286 
163.964 
169,806 
171,656 
193,990 
187,773 
180,978 
181,508 
168,940 
209,224 


1916 


185,235 
259,428 
273,979 
377,136 
292,384 
333.243 
220,457 
218,551 
216. 195 
317,890 
301,766 
243,421 


2,086,815^,239,685 


1917 


216,879 
350.800 
297,628 
290,363 
274,623 
231,637 
239,300 
235,049 
185,798 
361,556 
203,885 
257,590 


0  3,154,1082,523,994 


Total. 


1915 


121,501 
337,711 
211,914 
178,491 
179. 191 
183,317 
219,740 
200,170 
203,680 
232,182 
203,911 
243,186 


1916 


215,501 
291,604 
309,472 
419.435 
339,994 
362,460 
240,316 
244,874 
247,287 
347,887 
333,837 
295,545 


3,648,311 


1917 


267,547 
379.533 
808,043 
311,649 
301,864 
256,274 
264,084 
254,255 
238,152 
408,573 
287,062 
316,527 


03,508,563 


olnchides  333,965  pubUcations  mailed  by  the  Superintendent  ol  Documents  for  the  Borean  of  the  Oensns. 

The  distribution  of  publications  in  1915,  1916,  and  1917,  by  bureaus 
and  offices  of  issue,  is  given  in  the  following  table: 


Bureau  or  office. 


Mailed  by  Division. 


1915      1916      1917 


Mailed  by  Superintendent 
of  Documents. 


1915 


1916 


1917 


Total. 


1915         1016 


1917 


OfBce  of  the  Secretary . .. , 

Bureau  of  the  Census^ 

Coast  and  Geodetic  Sur- 
vey  

Bureau  of  Corporations 
(Federal  Trade  Com- 
mission}» 

Bureau  of  Fisheries 

Bureau  of  Foreign  and 

Domestic  Commerce. . . . 

Bureau  of  Lighthouses. . . 

Bureau  of  Navigation 

Bureau  of  Stanoards 

Steamboat-Inspection 
Service 


159,664 


188,273 


132,149 


3,507 


31,661 


289 


445 
24,425 

16,091 
13,700 
54,799 
6,057 

161,709 


5,150 


4,825 


17,259 


16,980 
60.563 


43,275 


5,826 
44,431 


85,466140,979 


15,379  73,3921,010,336  2,687,606 
11,620   10,444     245,340     263,922 

43,620     3,509|      32,204       

108,576 


333,965 
26,231 


4,744 
98.809 


163,961 


219,934 


17,548       48,425 


17,426 
74,968 

4272, 


5,826 
129,897 


165,829 
383,965 

31,066 


4,744 
234,788 


49,462 
161,681 


59,118  74,067    1,951    1,921 


2,217,5151,626,  _. 
256,116|  259,040 
46,897  87,003 
140,082  114,633 


,652,885  2,200,907 
275,542  266,560 


Total.. 


93,082; 
161,681 


50,406 
140,062 


1,060     163,660      61,089,      75,133 


437,179408,626430,4552,086,8153,239,6853,154,1082,523,904 


*l 


3,648,3113,508,568 


a  The  Bureau  of  the  Census  has  charge  of  the  distribution  of  its  own  publications.  Figures  for  1017  were 
obtained  from  that  Bureau. 

b  Pending  the  complete  organization  of  the  Federal  Trade  Commission,  its  publications  were  distributed 
by  courtesy  through  the  Division  of  Publications. 

A  summarv  of  the  pubUcations  in  stock  and  available  for  distribu- 
tion at  the  close. of  each  of  the  last  five  fiscal  years,  by  bureaus  and 
offices  of  issue,  follows.     The  Division  has  no  records  relating  to 
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publications  of  the  Bureau  of  the  Census,  which  accounts  for  the 
absence  of  figures  for  that  Bureau. 


Bureau  or  office. 


IMS 


1014 


1915 


1916 


1917 


Office  of  the  SecreUnr 

Coast  and  Oeodetio  Surrey 

Bureau  of  Fisheries 

Bureau  of  Forei£n  and  Domestio  Commerce 

Bureau  of  Lighthouses 

Bureau  of  Navigation 

Bureau  of  Stanoards 

Steamboat-Inspection  Senrioe 

Total 


7,658 
41,295 
96.(01 
50,617 
34,839 
7,161 
109,418 
109 


14,118 
42,176 
Ul,554 
43,440 
23,100 

89,739 
1,031 


14,546 
85,673 
113,934 
48.374 
21,437 
5^874 
131,750 
315 


90,153 
83,714 
117,964 
60,606 
33,548 
3,813 
138,435 
500 


17,448 
48,366 

87,975 
133,511 


333,088 


333,391 


370,893 


307,733 


The  Department  has  a  large  and  ever  increasing  number  of  different 
publications  of  permanent  interest  and  value,  of  which  it  is  necessary 
to  maintain  a  supply  to  meet  continuing  demands.  Many  of  these 
are  reprinted  from  time  to  time  to  prevent  stocks  thereof  from  becom- 
ing exhausted.  As  a  result,  the  number  of  publications  in  stock 
increases  from  year  to  year,  as  shown  by  the  foregoing  statement. 

SALES  OF  PUBUOATIONS. 

The  Department  limits  the  free  distribution  of  many  of  its  jpubli- 
cations  to  a  few  well-defined  pubhc  and  auasi  pubUc  classes.  Others 
are  encouraged  to  purchase  them  from  tne  Superintendent  of  Docu- 
ments, who  maintains  supplies  of  -them  for  sale  at  nominal  prices. 

Details  relating  to  the  title,  niunber  of  copies,  and  price  of  each 
pubUcation  sold  appear  in  the  annual  reports  of  the  Superintendent 
of  Documents,  from  which  the  Division  has  compiled  summaries  of 
receipts  from  sales  of  and  subscriptions  to  publications  of  the  Depart- 
ment of  Commerce  for  the  past  few  years. 

The  following  statement  gives  the  number  of  copies  of  miscellaneous 
publications  sold,  and  receipts  therefrom,  for  each  bureau  of  the 
Department  during  the  fiscal  years  1913  to  1917.  To  facilitate  com- 
parisons, there  have  been  omitted  from  the  table  statistics  of  sales  of 
publications  of  the  Bureau  of  Corporations,  which  is  not  now  a  part 
of  the  Department,  having  been  merged  into' the  Federal  Trade  Com- 
mission on  March  15,  1915,  in  comphance  with  the  act  approved 
September  26,  1914. 


Borean  or  office. 


1913 


Coi>. 
iee. 


Re- 
ceipU. 


1914 


Cop- 
ies: 


Re- 
ceipts. 


1915 


1916 


Cop- 


Re- 
oeipts. 


Cop- 
teT 


Re- 
ceipts. 


1917  a 


Cop- 
ies. 


Ra- 
oe^pitL 


Office  of  the  Secretary .. . 

Bureaa  of  the  Census 

Coast  and  Geodetic  &m- 

y9y 

Bureaa  of  Fisheries 

Bureau  of  Foreign  and 

Domestic  Commerce. . , 
Bureau  of  Lighthouses. .. 

Bureau  of  Navigation 

Bureau  of  Standards 

Steamboat-Inspection 

Senrioe , 

Total 


41 
2,444 

159 
406 

5,448 

38 

364 

1,572 

51 


911.85 
948.15 


133.30 
301. 


0013, 


50 
3,130 

310 
t,598 


914.65 
889.60 

128.45 
447.65 


84 
1,965 


1,060 


916.95 
860.10 

141.70 
344.35  7, 


165 

,864 


937.00 
966.30 

186.26 
380.90 


2016, 


10.15 
144.95 
102.60 

5.30 


,705 
35 
4,793 
3,080 

47 


5039, 


5,200. 

10.70 

780.65 

338.35 

4.40 


671 
37 
4,608 
5,653 

30 


6,137.75 
5.35 
797.45  6, 
1,403.6510, 

6.40 


63, 420 13, 166. 63r 

71.50? 

1,445.60, 

3,465.55; 


169 
014 
424 


'A 


106 
3,081 

507 
7,«35 

73,741 

308 

7,906 

31,358 

SI 


tlLS 
1,0!3.SI 

2U.0I 

•as.8S 

14,400.10 

99.  }S 

l,MI.5i 

5,771.61 

3.86 


10,423 


4,004.90 


40,648  7,804.85 


48,370 


9,603.50  89. 768 17,738.971123,966  3S,718.« 


a  Preliminary  flgurea. 


Digitized  by 


Google 


BEPOBT  OP  OHIEP  OF  DIVISION  OF  PUBLIOATIONB. 


1061 


The  subscriptions  to  the  publications  of  the  Department  for  the 
fiscal  years  1914  to  1917,  and  receipts  therefrom,  are  shown  in  the 
statement  following.  During  1911,  the  first  year  there  was  any  dis- 
tribution of  the  Departments  publications  on  a  subscription  basis, 
the  receipts  amoxmted  to  only  $27.10;  in  1912  they  amoxmted  to 
$2,749.75  and  in  1913  to  $1,958.55. 


1014 

1018 

1018 

1017* 

Boreao  and  pabUcstton. 

Sub- 
scrip- 

tiOQB. 

Receipts. 

Sub- 
scrip- 
Uons. 

Receipts. 

Sub- 
scrlp- 
Uons. 

Receipts. 

Sub- 
scrip- 

tiODS. 

Receipts. 

Bureau  of  Foreign  and  Domes- 
tto  Cbmmeroe: 

Commerce  Reports  » 

Qoarterly  Index  to  Com- 
meroe  Reports    ... 

1,821 
83 
214 

144 

£0 

M 
87 

$4,040^25 

13.20 

1,278.50 

228.80 

87.60 

SLIiO 
8&.7( 

4,252 
32 
181 

488 

107 

«7 
106 

873 

$10,582.56 

12.80 

040.60 

723.00 

147.75 

2.00 
10L60 

0,020 
34 
103 

408 
130 

124,700.44 

11.40 

818.00 

738.55 
07.05 

7,280 

118,127.26 

Bound  volumes  of  Com- 

Monthly  Summary  of  the 
Forefgn  Commeroe  of  the 
United  States 

Quarterly    Statement   of 

Entered  for  Consump- 

tioo r.. 

HI 
404 

186 

827.80 
74L30 

10L06 

Balling  Dates  of  Steam- 

ships 

Bureau  dfstandards:  Bulletin. 
Bureau  of  NavlgatioD: 

Radio  Senrfoe  Bulletin. . . . 

238 
407 

234.00 
101.86 

806 
500 

30L60 
125wl8 

Supplement   to   List   of 
Radio  stations  of  United 
States 

84 

20.60 

02.86 

Total 

2,329 

6,780.80 

6,706 

12,874.56 

11,328 

28,508.00 

8,826 

10,723.88 

•  Preliminary  figures. 

h  Prior  to  Jan.  2, 1015L  termed  "Daify  Consular  and  Trade  Reports." 
e  PublicatioQ  disoontbiued  with  the  issue  of  December.  1014. 

'  1.881  copes  of  this  bulletin  were  distributed  tree  to  sunoribers  for  the  Supplement  to  the  List  of  Radio 
Stattons,  whioh  pubUoation  has  been  disoontinued.   The  Radio  Service  Bullettn,  published    monthly, 

gves  in  neater  detail  the  data  formerly  contained  in  the  quarterly  Supplement  to  the  List  of  Radio  Sta- 
DOS.   The  issnanoe  of  the  Radio  Service  Bulletin,  however,  was  disoontinued  with  the  Ifareh,  1017, 
number  for  the  period  of  the  war. 

The  tables  show  that  the  1916  high  record  of  sales  of  the  Depart- 
ment's publications  was  maintainea  in  1917,  while  for  each  of  these 
years  receipts  were  practically  double  those  of  any  prior  year.  For 
the  year  ended  June  30,  1917,  122,966  copies  of  reports  and  pam- 
phlets issued  by  the  Department  were  dispc^ed  of  by  tne  Superintend- 
ent of  Documents  through  miscellaneous  sales  and  3,402,430  copies 
by  annual  subscriptions,  a  total  of  3.625,396  copies.  The  fifi^ures  for 
1916  were  89,768,  3,280,888,  and  3,370,656,  respectively.  The 
increases  were,  in  miscellaneous  sales,  33,197  copies;  in  subscrip- 
tions, 121,642  copies;  and  in  the  total,  164,739  copies. 

Receipts  from  both  sales  and  subscriptions  were  $43,437.06  in 
1017  and  $44,242.06  in  1916,  a  decrease  of  $805.  There  were 
received  from  miscellaneous  sales  $23,713.20  in  1917  and  $17,733.97 
in  1916,  an  increase  of  $5,979.23,  and  from  subscriptions  $19,723.86 
in  1917  and  $26,508.09  in  1916,  a  decrease  of  $6,784.23. 

The  fig[ures  show  an  increase  in  the  number  of  copies  sold  but  a 
decrease  m  the  total  receipts  therefrom.  The  decrease  in  receipts  is 
accounted  for  wholly  bv  the  smaller  number  of  subscriptions  received 
during  the  year  for  tne  daily  Commerce  Reports  (of  which  there 
were  only  7,280  in  1917  compared  with  9,920  m  1916,  or  a  decrease 
of  2,640,  at  $2.50  each),  which  in  turn  was  due  largelv  to  conditions 
brought  about  by  the  war.    These  considerably  curtailed  information 
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from  foreign  consular  officers  ordinarily  appearing  in  the  publication 
and  consequently  lessened  somewhat  its  actual  value  to  importing 
and  exporting  interests.  The  apparent  inconsistency  diown  by  a 
decrease  in  the  receipts  in  the  face  of  an  increase  in  the  number  of 
copies  disposed  of  is  attributable  to  the  fact  thaj;  many  subscriptions 
received  auring  1916  ran  well  into  the  succeeding  year. 

ICAILINO  LISTS 

On  July  1,  1917,  there  were  in  the  Division  362  mailing  lists,  con- 
taining 278,442  names,  compared  with  348  lists,  with  267,939  names, 
a  year  ago.  During  the  year  31,736  names  were  added  to  the  lists 
and  21,233  were  dropped  from  them;  also  34  new  lists  were  estab- 
lished and  30  were  discontinued.  There  was,  therefore,  a  net  increase 
for  the  year  of  4  Usts  and  10,503  najnes.  More  than  8,000  changes  of 
address  of  persons  on  existing  mailing  lists  were  also  made. 

Stencils  or  plates  are  in  use  for  343  lists,  with  265,757  names,  of 
which  the  stencils  or  plates  for  242  lists,  with  193,256  names,  are 
preserved  in  the  Division  and  those  for  101  lists,  witib  72,501  names, 
are  kept  in  the  office  of  the  Superintendent  of  Documents.  A  year 
ago,  stenciled  or  embossed  plates  were  in  use  for  335  lists,  with 
254,317  names,  of  which  209  lists,  with  176,419  names,  were  in  the 
Edvision,  and  126  lists,  with  77,898  names,  were  at  the  office  of  the 
Superintendent  of  Documents.  ^  For  9  lists,  comprising  12,685  names, 
compared  with  13  lists,  comprising  13,622  names,  a  year  ago,  address 
plates  have  not  been  embossed,  the  lists  being  preserved  in  card 
form  only. 

EDrrOBIAL  WOBK. 

The  editorial  force  of  the  Division  of  Publications  (1)  reads  critically 
all  manuscripts  submitted  for  publication,  and  makes  such  emen- 
dations or  suggestions  as  seem  necessary  to  secure  compliance  with 
the  law  and  the  Department's  r^ulations  and  to  assure  the  mainte- 
nance of  the  Department's  standards;  (2)  supplies  or  revises  titles, 
lists  of  contents  and  illustrations,  indexes,  abstracts,  illustration 
legends  and  headlines,  etc.;  and  (3)  determines,  in  accordance  with 
the  law  and  the  policies  adopted  thereunder  by  the  Public  Printer, 
the  form  and  style  of  the  Department's  publications.  The  publications 
of  the  Department  contain  about  55,000  printed  pages  and  approxi- 
mate in  cost  $300,000  per  annum.  All  of  them,  from  copy  to  final 
page  proof,  must  receive  attention  at  the  hands  of  the  Division. 
T^^written  letters  and  documents  turned  out  by  the  duplicating 
section,  amounting  annually  to  about  8,000  pages,  also  are  read  ana 
revised  in  the  editorial  section. 

DUPLIOATING  WOBK. 

The  addressing  and  duplicatii^  section  of  the  Division  rendered 
efficient  and  practical  service  during  the  vear  not  only  to  the  various 
bureaus  and  offices  of  the  Department,  but  also  to  the  office  of  the 
Provost  Marshal  General,  Liberty  Loan  Bureau,  Council  of  National 
Defense.  Department  of  Agriculture,  Tariff  Commission^  Committee 
on  Public  Liformation,  and  other  departments  and  independent 
(jk)vemment  establishments. 

The  machines  maintained  in  the  Division  for  duplicating  type- 
written letters  and  documents  were  utilized  for  turning  out  3,^)4  jobs 
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making  7,925  pages  of  matter,  of  which  6,589,515  copies  were  printed. 
These  figures  represent  an  increase  of  344,  or  11  per  cent,  in  the 
number  of  jobs;  a  decrease  of  499,  or  6  per  cent,  in  the  number  of 
pages;  and  an  increase  of  775,625,  or  13  per  cent,  in  the  number  of 
copies  printed.  The  following  statement  shows  the  output  of  these 
machines  for  each  month  of  the  last  three  fiscal  years: 


Month. 


Requisitioiis. 


1015        1910        1017 


Pages  duplicated. 


1015 


1016       1917 


Copies  printed. 


1015 


1010 


1017 


July 

Aogost — 
September. 
October... 
Norember. 
December. 
January... 
February.. 
Maroh 

June 

Total 


aoo 

105 
180 
351 
274 
340 
399 
241 
291 
349 
350 
275 


180 
252 
201 
288 
237 
300 
244 
352 
341 
357 


275 
307 
283 
318 
257 
330 
330 
265 
317 
278 
834 
330 


400 
334 
338 
042 
472 
050 
708 
578 
783 
770 
810 
044 


507 
047 
701 
785 
095 
012 
703 
033 
500 
822 
000 


578 
703 
700 
070 
535 
705 
082 
021 
740 
572 
712 
002 


100,250 
103,185 
201,405 
2n.O05 
230,223 
238,570 
209,070 
820,700 
343,208 
340,085 
585,210 
088,727 


478,370 
283,400 
300,272 
448,415 
572,023 
437,075 
305,155 
580,000 
005,180 
705,751 
565,030 
405,082 


341,700 
410,015 
384,007 
403,287 
301,307 
475,001 
711,734 
753,080 
700,705 
535,800 
720,040 
001,035 


3,100 


3,200 


3,004 


7,142 


8,424 


7,025 


3,810,037 


5,813,890 


0,580,515 


Also  the  mechanical  eouipment  of  the  section  was  utilized  by  the 
bureaus  during  the  year  lor  folding  2,062,051  letters  and  documents 
(a  decrease  of  19  per  cent),  sealing  and  mfuling  1,752,652  envelopes 
(an  increase  of  26  per  cent),  and  the  addressing;  of  3,587,791  en- 
velopes, franks,  caros,  and  tags  (an  increase  of  30  per  cent). 

ADVERTISING. 

During  the  fiscal  year  1917  the  Department  expended  $2,191.07 
for  advertising  for  proposals  for  furnishing  supplies  Qf  various  kinds, 
for  construction  work,  and  for  the  purchase  of  condeunned  property. 
Records  pertaining  to  these  advertisements  are  maintained  in  the 
Division  of  Publications,  which  makes  up  the  authorizations  to  pub- 
lish and  checks  and  approves  the  vouchers  for  payment. 

The  following  statement  shows  for  each  of  tne  past  five  jrears,  bv 
bureaus  and  offices,  the  number  of  different  advertisements  insertedf, 
the  number  of  authorities  to  publish  issued  (one  authority  being 
made  up  for  each  paper  authorized  to  issue  each  advertisement),  the 
number  of  insertions  authorized;  and  the  total  cost  of  such 
advertisements: 


Btinau  or  office. 

Authorities  to  publish  issued. 

1013 

1014 

1015 

1016 

1017 

1013 

1014 

1015 

1016 

1017 

Office  of  tbe  Secretary. 

Coast  and  Oeodetlc  Survey. 

Bureau  of  Fisheries. 

Bureau  of  Foreign  and  Do- 
mestic Commerce. 

6 

2 
11 
6 

3 
23 
10 

2 
11 
11 

4 

3 
20 
0 

3 
183 

22 
""28* 

10 
20 
27 

15 
03 
56 

10 
43 
62 

14 

670 

6 

20 

6 
73 
83 

11 

Bureau  of  Lighthouses 

Bureau  of  Navigation 

21 

138 

182 

186 

1 
ft 

103 

464 

504 

646 

Bureau  of  Rtanifards , 

2 

8 

10 

6 

30 

80 

TotaL 

33 

150 

236 

223 

237 

153 

626 

707 

732 

70B 
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Eutmh  or  0 Act. 

iMflrtioiiiMitlMrlsed. 

Total  cost 

1918 

1914 

1916 

1910 

1917 

1913 

1914 

1916 

1910 

1917  • 

OffloeoftheBMnUry 

Ootst  ftnd  Geodetic  Survey. 

09 

30 
74 
04 

44 

336 
143 

80 
133 
136 

48 

1.000 

30 

83 

18 

190 
81 

11 
1.408 

S83.70 
i6l'39' 

846.30 
107.10 
103.17 

888.08 
843.83 
174.08 

886.85 

19a  89 
195.80 

70.87 

1,93a  40 

34.30 

10L27 

83L02 
309.75 

BurMMi  of  Fisheries. 

Bureeu  of  Foreign  and  Do- 
mestifl  Oommerof  ^     . .  ■  ■ 

80 

13194 
57.97 

Bureeu  of  lightbotiase 

BureMi  of  NftviciUQa 

386 

1,330 

1,030 

472.81 

1,07&83 

3.334.74 

1,68173 

Bureeu  of  StancUirdi 

18 

90 

108 

84.06 

317.43 

186.00 

TotoL 

434 

1,408 

3.148  3.087 

1,810 

ooa40 

1.908.41 

8.068.14 

3.684.88 

2,191.07 

•  Figures  subject  to  slight  revisloii  owing  to  a  few  estimates  of  oost  having  been  made  in  oases  when 
■ewspapers  have  delayed  rendering  bills. 

The  statement  shows  that  there  was  a  small  increase  in  1917  in  the 
number  of  advertisements  inserted,  but  sli^t  decreases  in  the 
number  of  authorities  issued,  the  number  of  insertions  authorized, 
and  the  total  cost.  The  average  number  of  newspapers  used  for 
each  advertisement  was  2.99  in  1917  and  3.28  in  1916,  and  the 
average  number  of  insertions  was  2.56  in  1917  and  2.78  in  1916. 
The  average  cost  for  advertising  in  each  case  was  $9.25  in  1917  and 
$11.75  in  1916,  while  the  average  cost  per  insertion  of  an  advertise- 
ment was  $1.21  in  1917  and  $1.29  in  1916. 

B8TDCAT1E8. 

The  estimates  for  the  personnel  of  the  Division  of  Publications, 
for  printing  and  binding  lor  the  Department  of  Commerce,  and  for 
contmgent  expenses  of  me  Division  of  PubUcations  for  the  fiscal  year 
1919  wiU  be  submitted  in  the  usual  manner  for  inclusion  in  the 
Department's  estimates  to  Congress.  The  Division  will  not  ask  for 
an  mcrease  in  the  number  of  employees^  but  will  recommend  a  few 
chances  in  classifications  of  positions,  with  a  view  to  equaliidng  the 
number  of  employees  in  the  several  grades  from  $900  to  $1,400, 
inclusive. 

The  Division  will  submit  an  estimate  of  $425,000  for  printing  and 
binding  for  the  Department  in  1919,  an  increase  of  $25,000.  In 
connection  therewitn,  the  accompanying  table,  which  shows  the 
expenditures  for  each  of  the  fiscal  years  1913  to  1917,  inclusive; 
average  expenditures  for  the  five-year  period;  suballotments  for 
1918:  and  estimates  (both  of  the  bureaus  and  the  Division  of  Publica- 
tions) for  1919  for  printing  and  binding  for  the  Department  of 
Commerce,  by  bureaus,  offices,  and  services,  is  submitteo. 
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A0KNOWLEDOMEMT8. 

The  Chief  of  the  Division  of  Publications  desires  to  dose  this  report 
with  an  acknowledgment  of  the  helpful  cooperation  of  the  several 
bureaus  and  offices  of  the  Department  in  accomplishing  the  results 
shown  in  the  preceding  pages.  Only  through  this  cooperation  and 
the  loyal  service  of  a  splendid  corps  of  employees  was  it  possible  to 
meet  Uie  exacting  demands  made  on  the  Division. 
Respectfully, 

Dan  C.  Vaughan, 
Ohieff  DiviHon  of  PvhlicatwM. 
To  Hon.  William  C.  Redfield, 

Secretary  of  Commerce. 
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sealskins ,  sales 643 
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stream  improvement 640 

subsistence    allowance   to   traveling  em- 
ployees      286 
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ate  alto  Fisheries  Bureau;  Pribllof  Islands, 
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operations 652 
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Appropriations,  aids  to  navigation ,  Alaska . .  172 

aquatic  sources  of  leather,  studies 160 
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disbursed  by  authorized  disbursing  officers.  20-25 
disbursed    on   warrant   on    Treasurer   of 

United  States 26-28 

economic  utilization  of  predacious  fishes . . .      144 

Fisheries  Bureau 566 

Foreign  and  Domestic  Commerce  Bureau..     356 

LiKhthouse  Service fifi8,717 

aids  to  navigation,  Alaska 172 

light  vessels 673 

special  works 176,678 

tenders 172,672 

unexpended  balances 707 

metallurgical  research  laboratory 95 

printing  and  binding 20, 42, 1035, 1066 
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seal  service 642 
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special 95 

summary 19-31 
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unexpended  balances 29-31 
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canals 636 
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house Service 13, 676 
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mestic Commerce  Bureau,  plans 307 

imports  from 296 
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mineral  resources  investigation 329 
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gation        330 
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anadromous  fishes 683 

character  and  length 200, 270, 764 

commercial  fisheries 662 
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766,832,853 
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offshore  waters 203,206 

salmon  propagation 619,625 
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markets,  investigations 817, 319, 821, 325 
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Balances  and  weights.   Standards   Bureau 
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Cancer,  mortality  statistics 128,533 
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special  classes 532 

prmtlngand  binding 1036 
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summary  of  work  accomplished 121, 523 
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reports 134,528 

Census  of  fur  seals 151,642 

Central  and  South  America,  expenditures  In 

promoting  commerce 20.25,26,29 

Ceramic  kilns,  studies 492 
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Inspection  of  vessels 971 

service  of  seamen 978 
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Chamber  of  Commeroe  of  United  States 50, 

83,173,963 
Chamberlain,EugeneTyler,  annual  report.  99^1014 
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issued  by  Coast  and  Oeodette  Survey 823 
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Chesapeake  Bay,  Kd.,  aids  to  navigation 701 
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crabs,  studies 632 

Chicago,  ni.,  aids  to  navigation 706 
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City  distribution,  census  of 129, 534 

Civil  service,  census  bulletin  on  executive .  130,536 
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meroe  Bureau. 75,810 

methods 1028 

Clackamas,  Oreg.,  fisheries  station,  construc- 
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fish-cultural  work 610 

Clays  and  clay  products,  studies 114, 492, 500 

Clerks.    5m  Personnel.  . 

Cleveland,  Ohio,  aids  to  navigation 704 

Clinical  thermometers,  regulations  governing 

tests 383 

Coal,  Census  Bureau  aid  to  Federal  Trad^ 

Commission 132 

markets  in  Latin  America 85,320 

supply  for  Coast  Survey  vessels  in  PhiUp- 

pmes 939 

Coast  and  Geodetic  Survey,  Alaska  work  in 
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summary 210,845 
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field  work,  details 853-893 

summary 832-840 
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Coast  and   Geodetic  Survey,  hydrography 

and  topography  division 821,840 

launches  for  wire-drag  work 217,808 

magnetic  work,  purpose  and  value  .314, 802, 919, 938 

Mississippi  River  CommlssiGO 9«5 

ocean  currents,  studies 215,788,811 

office  needs 219,835 

personnel 17,218,825, 1019, 1030 

Fhilippines  work  in  detail 999-950 
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•orto  Rico  field  work  In  detail 938 

printingand  bindingcost 1036 

publications 823,1044 

radio  installed  on  vessels  by  Standards  Bu- 
reau       402 

receipts,  miscellaneous 29 

reconls,  protection 222 

representatives  at  meetings  and  conven- 
tions        11 

saving  of  life  and  property 226,844 

Secretary's  review  of  activities 198-228 

special  duty 960-965 

submarine  trial  courses  relocated 960, 964 
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summary  of  operations 222 
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tide  and  current  work 226, 842 

transfer  of  men  and  vessels  to  Army  and 
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unexpended  balances  of  appropriat  ions 30 
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crews 218,814 

description 805 

estimates 288 
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number  in  service 13 

operations . .  832, 867, 829, 873, 875, 882, 893, 630, 943 

transfier  to  Army  and  1  avy 13, 198 

wages  of  seamen 275, 277 

Washington  office,  needs 825 

summary  of  work 819 

wire  drag,  accuracy  tests 961 

development  and  use 760 

equipment  for  Aiaslia 925 

launches 808 

surveys 199, 776 

Coast  Guard,  cooperat ion  in  fur-seal  w  ork. . . .      153 

navigation  laws  enforcement 247 

'telephones  in  light  stations 659 

tests  of  patrol  lanterns  for 480 

Coast  Pilots,  issued 823 

work  in  preparation 226, 842 

Coastal  Communication,  Interdepartmental 

Board  on 1 71 

Coasts  of  United  States,  character  and  length.    200. 

270,754 

Cod  fishery 563,574,682,691 

propagation 622 

Coils,  inductance,  investigations 399 

Collectors  of  Customs,  counting  passengers  on 

excursion  vessels 250, 1013 

navigation  laws  enforcement 247, 1008 

Collisions  of  vessels,  damage  to  lighthouse 

property 714 

lives  lost  on  navigable  waters 233,981 

Color  blindness,  tests  of  vessel  officers 977 

Color  standards  for  the  industries 102 

Colorado,  magnetic  work 921 

Colorimetry  work  of  Standards  Bureau 438 

Columbia  River,  salmon  culture 610 

Commerce  Building,  flrs^aid  outfits  installed.       51 

removal  of  Federal  Trade  Commission 11 

Commerce,  foreign.    See  Foreign  trade 

Commerce,  internal,  statistics 353 

Commerce,  Secretary  of,  member  of  Exxwrts 

Council 66 

Commercial  agents,  district  office  changes 334 

educational  work  by  district  office  heads. . .      333 

influence  of  work  on  A merican  trade 74 

investigations 65, 313-331 

suspension  of  work  in  Russia 64 

Commercial  agents  division,  cooperation  with 

other  departments  and  private  business     316 

functions 313 

personnel 315 

plans  for  future  work 331 

review  of  work 83,313 
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Commercial  attach^  appropriatioDs  and  ex- 
penditures  30,25,26,29 

changes  in  personnel 78,336 

needs  of  senrico 15,55278,340 

review  of  work 76-81,335-341 

special  investigations 337 

Commercial  disputes,  mediation 308 

Commercial  Economy  Board,  saving  com- 
mercial wastes » 

Commercial  fisheries,  review 558-601 

Commercial  fishery  within  Aleutian  Islands 

reservation 6» 

Commercial  handbooks. 327 

Commercial  w^astes,  saving  of 56 

Commission  on  car  service 72 

Comparator  for  electric  currents 400 

Compass  investigations,  magnetic. 406 

Composition  flooring,  tests 484 

Comptroller  of  the  Treasury,  decisions  aHect- 

ing  personnel 1025 

Concrete,  studies  and  tests 304,479,483 

Condemned  projKrty,  receipts  from  sales 9 

Conferences,  foreign  markets  for  lumber 89 

interdepartmental  cost  conference 09, 308 

li^thouso  inspectors 172,681 

merchant  vessels,  proper  manning 60 

Standards  Bureau,  technical 100,383 

textile  materials 499 

uniform  contracts  and  cost  accounting  defi- 
nitions and  methods 18 

weights  and  measures 383 

Conneaut,  Ohio,  aids  to  navigation 794 

Connecticut,  geodetic  work 806 

h  ydrograpnic  and  topographic  work 860 

Conservation  of  tin  plate 304 

Constantan,  thermocouple,  with  nichrome. . .      465 
Construction  materials  and  machinery,  for- 
eign markets  studies 85,330 

Construction  work  of  Lighthouse  Service  —     174, 

661^  698, 7« 
Consular   Service,  mediation  in  commercial 

disputes 30S 

Conventions,  attendance  of  Department  rep- 
resentatives        II 

Conway,  Thomas,  conference  on  proper  man- 
ning of  merchant  vessels 81 

Cooperative  offices.  Foreign  and  Domestic 

. 33^ 

Cc  ..      384 

C<  372,467 

Cc  ..      7W 

Cc  »- 

8,69,308 
C<  .  69,301 

Cc  ..      665 

C<  1..       30 

Cc  ..65 

C<  ..      133 

ice 
Bureau,   transfer  to   TarilT  Commis- 
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Customs  Servioe,  aid  by  Standards  Bureau.  436, 437 

priDting  and  bindiog  for,  cost 1086 

sugar  laboratories,  supervision  by  Stand- 
ards Bureau 437 

Cutler,  Rurwell  S..  annual  report 287-359 

appointed  chief,   Foreign  and   Domestic 

Commerce  Bureau 64,310 

Cypress,  lighthouse  tender,  rescue  work 678 

IHmacre  by  storm  to  navigation  aids 659 

Dandelion,  lighthouse  tender 12, 178, 672 

Danish  West  Indies,  Their  Resources  and 

Commercial  Importance,  publication . .  327 
Darrington  station.  (>reg.,  fish-cultural  work .  608 
Davis,  U^lster.  oonicrenoe  on  proper  manning 

of  mot^ant  vessels 61 

Day  marks.    See  Aids  to  navigation. 

Deaf-mutes,  Census  report 127,532 

Deaths,  by  color  and  race 544 

Census  Bureau  reports 124, 137, 528, 533, 544 

from  cancer 128,633 

from  tuberculosis 544 

.    registration 137,528,645 

weekly  reports 644 

Decennial  inq  uirles  of  Census  Bureau 515 

Delaware  Bay  Entrance,  aids  to  navigation, 

estimate 732 

Delaware  RIvct,  aids  to  navigation 701 

Delivery  of  commodities  in  cities.  Census 

Bureau  report 129 

Density  determinations  of  materials 379 

Denver,  Colo.,  cement  laboratory  transferred 

to  Standards  Bureau Ill 

Depots,  Lighthouse  Service,  construction  and 

repair 670,699,738 

estimates 726,728,729,730,731,732,733,735 

location 684 

Desertion  of  seamen 9P6 

Detroit,  Mich.,  lighthouse  depot 670, 726 

Detroit  R  iver.  aids  to  navigation 705 

Diamond-bacK    terrapin,    cultural    experi- 
ments   146,633 

Direction  finder,  radio 403 

Disasters,  marine,  lack  of  authority  to  in- 
vestigate      235 

Disbursements.    See  Expenditures. 

Disbursing  office,  printing  and  binding  cost . .    103G 

Discharge  of  seamen 996 

Distance  photography 443 

Distribution,  food  fishes 601-628 

publications 4.%  1068 

Dutribution  ^section,  Foreign  and  Domestic 

Commerce  Bureau 355 

District,  division  of  first  Steamboat-Inspec- 

tfon 235 

District  of  Columbia,  geodetic  work 896 

District  offices,  aid  offered  exporters 331 

changes  in  commercial  agents  In  charge. . .  83,334 

cooperative  offices 334 

educational  work 333 

export  license  work 67,302 

extension  of  service 333 

needs  of  service 81 

review  of  work 82,331-335 

sample  room 82,335 

war  work 332 

Districts,  Lighthouse  Service 683 

Divorce,  Census  Burwu  report 128,533 

Dixie,    Isavigation    Bureau    vessel,    opera- 
tions  247,1009 

transfer  to  Navy 14,1009 

Dog  Island,  Me.,  light 700 

Dogfish.    Set  (iravfish. 

Dolphins,  food  value 147 

Domestic  trade,  appointment  of  assistant  to 
Secretary  of  Commerce  for  Inland  water 

transportation 50 

division  of  work  of  Foreign  and  Domestic 

Commerce  Bureau  proposed 58 

merchant  vrasels,  proper  manning 60 

statisUcs 90,352 

use  of  waterways 69 

Draf  1 ,  selective,  determining  ages  from  Census 

Bureau  records 637 

estimates  of  population  for  use  in 131 

Draftsmen,  Coast  Survey  needs 829 

Driftwood  on  Pribllofs,  uses 158 

Dry  Tortugas  Light  Station,  Fla 699,738 
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Duckabush  Station,  fish-cultural  work 606 

Duluth,  Mhm.,  fish-cultural  work 612 

Duplicathig  work 1062 

Durability  of  concrete  in  water 482 

Dutch   Ilarbor,    Alaska,   purchase   recom- 
mended        62 

Duties,  tonnage,  receipts 244,998 

Dyestufls,  American  coal-tar  Industry 84 

DyeetufTs  and  chemicals,  foreign  markets  in- 
vestigations      310 

Earths,  studies  of  physical  properties 476 

Eastern  States  Industrial  Exposition  and 

Export  Conference 83 

Eastland  disaster,  delayed  prosecutions 14 

Economic  investigatlans.  Foreign  and  Do- 
mestic Commerce  Bureau 327 

Edenton,  N.  C,  flsh-coltoral  work 617 

Edible  vegetable  ollSjStatistics 536 

Editorial  division,  Foreign  and  Domestic 

Commerce  Bureau 92,346 

Editorial  work.  Publications  Division 1 062 

Education,  children  of  lighthouse  keepers 184 

Educational  work  of  district  commercial 

agents 333 

Eighth  lighthouse  district  depot,  estimate ...     731 

Electric  lamps  for  Coast  Survey 965 

Electric  railways,  use  in  short-haul  traffic. ...       60 
Electrical     equipment,     foreign     markets 

studies ^ 85,321 

Electrical  industries,  census 124, 527 

Electricity,  chemical  studies  of  cells 461 

division  of  Standards  Bureau,  activ  Hies . .  397-429 

information  furnished 410 

instrument  testing 410 

practice  standards 105,397 

publications 411 

safety  code 417 

Safety  in  the  Household 420 

service  rules 416 

street  lighting 417 

Electrolysis,  studies  by  Standards  I  urc  au. . .    421 

Electrolytic  cleaning  of  silver 401 

EloctroplaUng,  studies 107,452 

Electrotyplng,  studies 452 

Embargo  legfilatlon 305 

Emergency  Fleet  Corporation 58 

Employees,  attendance  at  meetings  and  con- 
ventions        11 

compensation  act 183 

travel  allowance 11,265 

See  alto  Personnel. 

Enameled  Iron,  studies 494 

Enforcement  of  navigation  laws 1006 

Engineering,  Lighthouse  Service  work 1 74 

Standards  Bureau  researchand  testing 110. 

457-463 

Enlistments,  allocation 132 

Envelopes,  number  and  cost  of  printing 1037 

Equipment,    needs    of    Department    sum- 
marized        17 

Espionage  act,  authority  for  licensing  ex- 
ports  66,301 

Esthnates,  appropriations  for  fiscal  year  1919.  31-36 

Census  Bureau 259 

Coast  Survey  vessels 268 

Foreign  and  Domestic  Conunerce  Bureau. .     356 
Lighthouse  Service,  special  works  .669, 720, 722, 726 

Knting  and  binding 1 065 
blicatlons  Division 1064 

Standards  Bureau 508 

Europe,  commercial  <\ttach^,  activities 78, 337 

exports  to 294 

imports  from 296 

lumber  markets,  studies 89, 334 

trade  Investigations,  summary 317 

Executive civilservice,  Census  Bureau  Bulle- 
tin   130,536 

Exhibits,  Census  Bureau 60,537 

Coast  and  Geodetic  Survey 833, 960, 961 ,  963 

Fisheries  Bureau 50 

Foreign  and  Domestic  Commerce  Bureau . .      50l 

82,  m 

Lighthouses  Bureau 50,173,664 

samples.  Foreign  and  Domestic  Commerce 

Bureau 82,335 

Standards  Bureau 50,507 
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Expansivity  tests  of  Standards  Boreaa 371 

Expenditures,  Coast  and  Geodetic  Surwy ...      853 
disbursements  by  authorised  disbursing 

officers ao-M 

disbursements  on  warrant  on  Treasurer  of 

United  States 36 

Fisheries  Bureau 556 

Lighthouse  Service 668,718 

printing  and  binding 10J5,1065 

Radio  Service 1000 

Steamboat-Inspection  Service 970 

summary 1 9-31 

Expenses  for  travel  of  employees,  insuffi- 
ciency    11, 265 

Explorer.  Coast  Survey  vessel,  crew  changes. .     278 

description 286,806 

operations 224,836,837,893,933 

Export  licenses,  aid  by  district  offices 332 

organieation  of  work 65,301 

transfer  of  work  to  War  Trade  Board 359 

Exports  Administrative  Board 68, 359 

Exports,  by  great  groups 294 

classification  enlargement 350 

Foreign  TarifTs  Division,  work 345 

gold 290 

licensing • 65,301,332,359 

manufactures,  increase 291 

marketing  methods 338 

merchanolse,  by  months 289 

geographical  distribution 294 

packing 328 

E  xports  Council 66 

Exi>res8  business.  Census  Bureau  report. . .  140. 548 
Eye  protection,  glasses.  Standards  Bureau 

studies 446 

ITabrics,  for  flags 498 

tensile  strength  tests , 498 

Fairport,  Iowa,  fish-cultural  work 624,  fi34 

mussel  propagation 628 

Fairport,  Ohio,  aids  to  navigation 705 

Far  East,  commercial  agents,  activities 66, 320 

commercial  attach^,  activities 80, 339 

foreign  markets,  stuoies 85-88. 317, 320, 325 

Investment  opportunities 329 

mineral  resources,  studies 88, 329 

ports  and  transportation  facilities 330 

Far  eastern  divbdon,  Foreign  and  Domestic 

Commerce  Bureau,  plans 307 

Fathomer,  Coast  Survey  vessel,  operations . .     225, 

830,94^ 
Federal  Trade  Commission,  aid  by  Census 

Bureau 132,599 

conference  on  foreign  markets  for  lumber . .       80 

cost  accounting  work 68, 69, 303 

Interdepartmental  cost  oonfeienoe 60 

lumber  trade  oommLssion 323 

removal  from  Commerce  Building ii 

Fees  for  Electric,  Magnetic,  and  Photometric 

Testing,  publication 411 

Fees,  navigation,  receipts 18, 29, 244, 998 

Ferryboots,  passengerson 236 

Fertiliier,  bone  deposits  on  Prlbilofs 157 

Fiber  cans 71,304 

Field  records  section,  hydrography  and  topog^ 
raphy  division,  Coast  and  Geodetic  Sur- 
vey       840 

Field  work  section,  hydrography  and  topog- 
raphy division.  Coast  and    Qeoaetic 

Survey 840 

Fifth  lighthouse  district  depot,  estimate 728 

Filter  paper,  manufacture 501 

Financial  statistics  of  cities,  1916 125, 528 

of  States 139,630,546 

Fines,  navigation,  receipts 18. 29, 244, 998 

Fire  extinguishers,  on  shipboard 112 

tests  by  Standards  Bureau 237, 459. 088 

Fire  Insurance,  studies  of  commercial  attach^ 

in  South  America 77,337 

Fire  prevention  on  vessels 241 

Fire-resistance  properties  of  materials 109, 392 

First-aid  outfits 51 

Fish  and  eggs,  distribution  by  species 602 

distribution  through  State  commissions ...     625 
Fish  culture.    See  fisheries  Bureau. 
Fish  hatcheries,  appropriations  and  expendi- 
tures  2^27,31 

Berkshire,  Mass.,  gift  to  Government 143, 606 


Fish  hatcheries,  closing 161,  «S 

inspection  of  private,  in  Alaska MO 

opexatians 6Q5-€M 

status  of  proposed  legislatian 53 

Fish  ^wk.  Fisheries  vessel,  oew 30 

operations 653 

transfer  to  Navy 13 

Fish  life,  effect  of  water-power  de veloDment .     «S 

Fisheries  Bureau,  aodimatiation  work OS 

Alaskan  fisheries lei,  596. 637-641 

alewlves JM 

anadromoiis  fishesy  studies 6S 

appropriations  ana  expenditures 30, 

22, 25, 27, 28, 153-156.  «6 

archives  building  needed 17 

Atlantic  migratory  fishes,  propagatian 617 

baree  for  Pribilofs 199 

Berkshire  hatchery,  gift  to  Government..  143.001 

biological  work 62IHB7 

buildings 650 

carp,  marketing  alive 599 

commercial  fisheries,  review 556-601 

cooperation,  with  lighthouse  Service 180, 677 

^th  States AB 

development  of  new  fish  foods 19.144 

estimates  of  appropriations  for  flaeal  year 

1919 SI.  SI 

exhibit  at  Industrial  Exposition  and  Ex- 
port Conference 50 

exploitation  of  aquatic  foods 505 

fishing  industry,  aid  to 148 

fox  herds 153 

fresh-water  fishes,  investigations 619. 634, 614 

fur-bearing  animals,  minor,  of  Alaska 648-66D 

fur  seals 151-158L  641-648 

furs,  sales 152,643 

G  reat  Lakes  fishes,  propagation  work 612 

hatcheries,  closed 161.696 

operated 603 

laboratory-aquarium  needed 15.17 

leather,  aquatic  sources 150.600 

lenslatlon,  status  of  proposed 53 

lifter  needed  for  Prfhaofs 18,647 

marine  fishes,  studies 621.629 

mussels,  fresh-water,  propagation 628 

Navy,  property  transferred  to 143 

needs 165,654 

New  England  \'e8sel  fisheries 562 

oceanography 630 

Pacific  coast  fisheries 584 

personnel :....  555.1019 

preservation  of  fishery  products 594 

Pnbilof  Islands 151-159 

printing  and  binding  cost 1036 

propagation  and  distribution  work..  159.601-688 

publications 652,1945 

receipts,  miscellaneous 29 

reindeer  on  Pribilofs. 158,646 

representatives    at    meetings    and    c«n- 
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nabskinlMther,  studies 161,405,600 

Flacs,  tests  of  materials 498 

Flanuh  propagation (m,023 

Floor  consbnoaon,  tests. 4S4 

Florida,  geodetic  work 900 

hydrdt^bic  and  topogr^Uc  work 874 

magnetlo  work. 920 

slirmipiiidastrT 666 

Florida  Keet8,aia8  to  nayigation 701 

Fog  records. 664 

Fog   signalhig,    radio,    Standards    Boreaa 

sSSesT. 402 

Fog  signals.    Sm  Aids  to  navlgatian. 

Food  administrator,  member  oC  Bzports 

Council 66 

Food  Commission,  interdepartmental  cost 

oonfsrenoe 69 

Food  conserratioo,  Foreim  and  Domestio 

Commerce  Bureau  aid 70 

lighthouse  reservations,  cultivation. 174, 664 

seals,  flesh  as  food 158 

Food  fishes,  development  of  markets. 144,  S95 

propegation  and  distribution 144,601-628 

rescue  from  overflowed  lands 160,624 

Foods,  aquatic,  exploitation 505 

Foodstuffs,  imports. 298 

Foreign  and  Domestic  Commerce  Bureau, 

administrative  work 363 

appointments  committee 75 

appropriations  and  expenditures 20. 

25, 26, 28, 356 

asaLstant  chiefs,  changes 300 

ear  shortage,  aasistaiioe  in  reduction 72,305 

civil  service,  extension. 75,310 

commercial  agents 64,65,83-80,31^-331 

ooomieroial  attachtf  service 55,76,335-341 

cooperation  with  other  Qovemment  agen- 
cies and  business 316 

cooperative  ofDoes 834- 

cosWMXSounting  section... .-68,808 

Cutler,  BurweU  &,  appointed  chief 64 

district  ofllces 81,831-335 

division  of  work  proposed. 68 

economic  investlgatfons. 327 

editorial  division 92,846 

estimates  of  appropriations  for  fiscal  year 

1919 :.V..r. 31,34,366 

exhibit  at  Industrial  Exposition  and  Ex- 
port Conference 50 

export  licenses  division,  organization 65, 301 

toansfer  to  War  Trade  Board 68,350 

fv  eastern  division 307 

food  conservation  work 70 

foreign  embargo  legislation 305 

foreign  tariffs  diviaon,  work. 345 

foreign  trade,  review 287-300 

Oerman  Foreign  Trade  Organization,  pub- 

Ucation. 303 

influence  on  American  trade 74 

interdepartmental  cost  conference 00 

Latin  American  division. 00,341-345 

mediation  in  ooaunerdal  disputes 308 

needs 368 

personnel 310,334,357,1010,1020 

Pratt.  Dr.  E.  B.,  restgnation 64 

printmg  and  binding  cost 1036 

priority  committee  of  General  Munitions 

Board 305 

pubUcations 64,84,92,347,356,1047 

raw  matwials.  hnports 69 

research  division,  work 345 

Russian  raw  materials,  Imports 306 

samples  exhibits 82,335 

Secretary's  review  of  activities 64-92 

statistics  division. 80,350 

tin-plate  conservation 304 

trade  investigations 319 

trade-mark  protection  abroad 309 

trade-promotion  work 72,310 

trading  with  the  enemy  act 68,302 

transfer  of  cost  of  production  division 11 

unexpmded  balances  of  appropriations  —       29 
Uidform  Contracts  and  Cost  Accounting 
Definitions  and  Methods,  publication. .       18 

Foreign  embargo  legislation 305 

Fofeign  markew.    See  Foreign  and  Domestic 
Commerce  Bureau:  Foreign  trade:  eta 


Page. 

Foreign  tariffs  division,  activities. 345 

trade-mark  protection 309 

Foreign  trade,  American  banks  abroad 337 

appropriations  and  expenditures.....  20,25,26,29 

babnce 18,288 

commercial  agents,  work 66,73,83,317 

commercial  attach^,  activities. 80,335 

district  offices,  aid 331 

division  of  work  of  Foreign  and  Domestic 

Commerce  Bureau  proposed 58 

effect  of  higher  prices  on  total  values. 299 

embargo  legislation 305 

export  classifloatlon  enlarged 350 

export  licenses,  aid  by  district  offices 332 

export  licenses  division 65,301 

eiq)ort  marketing  methods 328 

export  packing 328 

fu- eastern  division  plans 307 

ft>rdgn  tariffs  division,  work 345 

forms  and  methods  of  organization  and 

distribution 87 

tree  ports  recommended 57 

Oerman  Foreign  Trade  Organization,  pub- 
lication.      303 

inqK>rts  of  raw  materials 09,293 

increase 64,287 

investigations 819-331,337 

investment  of  American  capital  abroad  —  56. 77 

mechanical  tabukktion  of  statistics 351 

mediation  in  commercial  disputes 308 

merchant  vessels,  proper  manning 60 

Mexico,  promotion  of  commerce  with 343 

newrecords 288 

"Opportanities'' service,  results. 73,310 

poru  and  transportation  fiudllties,  investi- 
gations      330 

promotion  work  of  Foreign  and  Domestic 

Commerce  Bureau. 7?,74,300 

proposed  legislation,  status 53 

review 287-300 

Russian  raw  materials,  imports 306 

samples  exhibits. 82,335 

statistics  division,  work 89,350 

8Uspensi(Hi  of  work  in  Russia 64 

traae-mark  protectian 309 

trade  opportunities,  results 73,310 

trading  with  the  enemy  act 68,302 

Forest  products,  collection  of  statistics 140, 548 

Forest  Service,  conference  on  foreign  markets 

for  lumber 80 

cooperation  of  Lighthouse  Service 181,677 

lumber  trade  commission. 323 

Foundation    for    Promotion    of   Industrial 

Peace 52 

Foundry  sands 466 

Fourteenth  Census,  legislation. 545 

prepwa^ons. 134,141,542 

storage  space 549 

Foxe8,on  Prlbilofft 646 

salesof  skins 162,646 

Fra^Un,  P.  A.  S.,  conference  on  proper  man- 
ning of  merchant  vessels 61 

Free  ports,  establishment  recommended 57 

Fresh-water  fishes.  Investigations. 634 

Fruits,  foreign  markets  studies 85,321 

Funsten  Bros.  &  Co.,  sale  of  furs 643 

Fur-bearing  animals  of  Alaska,  minor 048 

Furtorming 649 

Fur  seals,  by-products 156,644 

census^ 151,642 

flesh  as  food 158 

Fur  wardens,  Alaska 648 

Furniture,  fbreign  markets  studies. 322 

Purs,  Alaskan,  sales 152,643 

shipments 649 

Furuseth,   Andrew,   conference   on   proper 

mafining  of  niArr^hAnt  Vflaaflh 61 

Fusible  plugs,  tests 467 

Cialvanized  wire,  strength  tests 474 

Galvanometer,  studies. 399 

Galveston  Jetty  Light  Station 702.736 

Galveston.  Tex.,  suboffice  of  Coast  Survey. . .  223 

Gannet,  Fisheries  Bureau  vessel 652 

Gardenia,  lighthouse  tender,  proposed  con- 
demnation and  sale. 178 
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Gardenia,  replacement 672 

transfer  to  Navy 13 

Gw  buoys.    See  Aids  to  navii^tion 

Oas,  detectors  for 460 

tor  balloons 460 

laboratory  methods 413 

mantle  ligbiing 414 

measuring;  Instruments ^ 375 

rare  ns  discharge  tubes 432 

relation  between  heating  value  and  use- 
fulness       414 

safety  code 415 

service  rules 106,413 

Oases,  in  steel 448,464 

specific  gravity 449 

variations  from  Boyle's  law 449 

Gasoline  intensifiers  for  auto  engines 460 

Gau(!es,  for  munitions  manufacture 372 

high-pressure 460 

standardization. 96, 372 

General  Munitions  Board,  priority  committee     305 
General  Supply  Committee,  tests  of  paint  by 

Standarus  Bureau 113,463 

Generators,  motor,  remote  control 401 

Geodesy  division.  Coast  and  Geodetic  8ui^ 

^y 820,846 

Geodetic  surveys 200,212,226,789,894 

Geographer's  dlvfaioii,  Census  Bureau 119, 515 

Geological  Survey,  need  for  geodetic  surveys 

in  Alaska 795 

Georgia,  geodetic  work 899 

hydrographic  and  topographic  work 873 

magnetic  work 920 

shrimp  industry. 556 

German  Foreign  Trade  Organization,  publi- 
cation   64,303 

German  vessels,  examination  of  interned . .  239, 991 

Glass,  opUcal,  investigations 442. 444, 446, 494 

Glassware,  standard  for  customs  laboratories.     436 

tests..... 456 

volumetric 874 

Gloucester,  Mass.,  fisheries 562 

fisheries  station,  construction  work 660 

Goat  Island,  Cal.,  lighthouse  depot 671, 733 

Goeren's  method 448 

Gold,  imports  and  ejcports 290 

Goose  Is&nd  Flats,  N.  J.,  light  station,  esti- 
mate       732 

Goutal  method 448 

Grampus,  Fisheries  Bureau  vessel 630,652 

Grayflsh  fishery 144,506 

Grays  Harbor,  Wash., lightstatlon, estimate.     736 

Great  Lakes,  aids  to  navigation 160, 658 

fishes,  propagation  and  studies 612,684 

vesse  1  inspection 233 

Great  Salt  Pond,  R.  I.,  light  station 701 

Green  Lake  station,  fisn-cultural  work 619 

Grlffln,  H.  P.,  conference  on  proper  manning 

of  merchant  vessels 61 

Guam,  aids  to  navigation 660 

character  and  length  of  coast 270 

hydrography 211,784 

Guantanamo,  Cuba,  aids  to  navigation  —  660, 726 
Guide  cards,  etc.,  number  and  cost  of  printing.    1037 

Gulf  of  Mexico,  aids  to  navigation 169, 658, 702 

character  of  coast 200,270,764,776 

fisheries  investigations 144 

hydrography 207, 775 

light  vessel  for  Louisiana  coast 727 

snrimp  industry 556 

storm  damage  to  navigation  aids 170, 661 

surveys  of  fishing  grounds 630 

telephones  in  light  stations 669 

wire-drag  work 775 

Gun  erosion 465 

Gypsum,  studies 490 

Haddock,  fishery  statistics 666,575,583 

propagation 623 

Bseniacytoineters 374 

Hake,  statistics  of  fishery 566, 575, 583 

Halcyon,  Fisheries  Bureau  vessel 12,652 

Halibut,  sUtlstics  of  fishery. . . .  161, 568, 577, 583, 501 

Handbooks,  commercial 327 

HarbOTS,  improvement  proposed 58 

Hardware,  foreign  markets  studies...  77,80,322,337 

Hastings,  Clifford,  annual  report 1019-1081 

Hatcfaeriet,  fish.    (9^  Fish  hatcheries. 


Havre  de  Grace,  Md.,  fish  haldieryelond.  I«2,ea5 

Hawaiijalds  to  navtotlon in 

GapeKumukahiUght,eftimato m 

diaia^ofooastt 208,2111, 7H 

Kauholantat'l^tstetlQoV  7M 

lighthouse  depot,  estimate 7B 

magnetic  woTK «» 

Heat  and  thermometry  dlvisioo,  Stendvds 
Bureau,  activities " 

f ^  „ 

I  387 

I  Jaiate  m 

B  588 

594 

612 

B  4eo 

B  ....  385-38S 

B  vm 

B  fTJ 

B  3S3 

B  670 

999 

B  ....  612,620 

B  96,420 

B  'too 

B  475 

B  TOO 

I  706 

I  489 

I  481 

H  4SD 

H  m...,      2» 

....  266,108 

H  r'*^'" 

BTOf 

^ 819 

H  littles     8Z7 

H  rfUBw 

vevs 761,708 

condition  of  surveys 7B6 

division  of  Coast  Survey,  office  acUvittes.  821,832 

field  work.  Alaska 201,224,  fOS,  983 

Atlantic  coast 200,222,831.851 

Padficooast 201,223.835,887 

Philippine  Islands 208,224,839,939 

problema  of  the  engineer TSI 

surveying  methods 270,767 

Hydrometers 374 

Idaho,  geodetic  work 917 

magnetic  work 921 

niabot,  Oreg.,  station,  fiab-cultural  work 008 

Illinois,  magnetic  work 932 

niuminants,  miscellaneous,  test-<( 409 

Imports,  by  great  groups 294 

foodstulTs 293 

gold 280 

manufactures 298 

merchandise,  by  geographical  origin 294 

by  months 289 

raw  materials 69,283 

Russia,  raw  materials 906 

Index  cards,  number  and  cost  of  pnnting 1087 

India,  markets  invastigatioiis,  oottoo  goods. .  MP. 

822. 32S 
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Instrument  traosfbrmers,  testing 401 

Insulating  materials,  thermal  conductivities.     392 

Integrating  counter  of  Census  Bureau 540 

Interdepartmental  Board  on  Coastal  Com- 
munication      171 

Interdepartmental  cost  conference 69,303 

Interference  methods  for  measuring  thermal 

ex^msion 443 

Interior  Department,  transfer  of  cement  work 

to  Standards  Bureau Ill 

Internal  conuneroe  statistics 352 

Internal-Revenue .  Service,  spirits  meter 460 

Interned  German  vessels,  examination 991 

Investment  of  American  capital  abroad 56, 

77,88,329,337 
Iron-carbon  alloys.  Standards  Bureau  stud^ 

ies 108,449,464 

Iron,  enameled,  investigations 494 

Irrigation  ditches,  exclusion  of  Ashes 636 

Isis,  Coast  Survey  vessel,  alterations  and  re- 
pairs      841 

crew 275,278 

deecriptlon 286,805 

operations 223,833.867,875 

radio  installed  by  Standards  Bureau 402 

transfer  .o  Navy 13,198,216 

Jamaica  Bay,  N.  Y.,  tin  smelter 57 

Japan,  commercial  attach^  assigned 78,336 

Jessamine,  lifi^thouse  tender 672 

Jewelry  and  silverware,  foreign  markets  in- 
vestigation  86,322 

'Joe  Flogger  Shoal,  N.  J.  and  Del.,  aids  to 

navigation 701,729 

John  RodKers.  lighthouse  tender 672 

Jones,  E.Lester,  annual  report 753-965 

Juvenile  delinquents.  Census  Bureaureport .  127, 532 

Mansas,macnetiowork 920 

Karhik  hatchery,  Alaska,  flshKniltural  work.  606 
Kauhola  Pdnt,  Hawaii,  light  station,  esti- 
mate...   734 

Keepers  of  lighthouses,  salaries 681 

Kellett  Bluff,  Wash.,  light  station 706 

Ketchikan,  Alaska,  lighthouse  depot 671 

Keweenaw  Waterway,  Mich.,  aids  to  naviga- 

Uoo 705 

Key  West.  Fla.,  fisheries  station,  construction 

work 650 

operations 637 

lighthouse  depot 671 

Kilkennv,  Navigation  Bureau  vessel...  13,250, 1009 

Kiln-drying  spruce 472 

Kilns,  ceramic,  studies 492 

Kroonland,  search  for  crew 51 

liabor.  Department  work  hampered  by  in- 
creased cost 65 

Labor,  Secretary  of,  conference  on  proper  man- 
ning of  merchant  vessels 60 

Laboratory-aquarium 15,17,166 

Laboratory,  mechanical,  Census  Bureau 539 

Ladle  ingot  tests 448,464 

Lake  Erie,  fish-cultural  work 613 

Lake  herring  propagation 612 

Lake  Michigan,  fish-cultural  work 613 

Lake  Ontario,  flslwniltural  work 615 

Lake  SuperiOT,  fish-cultural  work 612 

I^Oce  Union.  Wash.,  aids  to  navigation .  185, 681, 724 
Lake  Washmgton,  aids  to  navigation. .  185, 681, 724 

Lamps,  life  tests  by  Standards  Bureau 408 

new  electric  for  Coast  Survey 965 

Lanterns,  patrol,  for  Coast  Guard 460 

Larkspur,  lighthouse  tender,  description 737 

Latin  America,  commercial  attaches,  activi- 

ttes 337,339 

fire-insurance  business,  investigations 337 

foreign  markets  studies 320 

investment  opportunities 329 

ports  and  transportation  facilities 330 

summary  of  trade  investigations 317 

trade-marks,  protection  oiAmer  lean 309 

work  of  I^iatin  American  division 341-345 

Latin  American  division,  compilation  and 

dissemination  of  special  iniormation ...     341 

cooperation  with  trade  organizations 343 

plans  for  future  work, , 92,344 
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Latin  American  division,  promotion  of  com- 
merce with  Mexico 343 

review  of  work 90.341-345 

transfer  of  work  relating  to  commerdal 

agents 84 

Launches,  Coast  Survey 217, 265, 270, 808, 928 

Laws,  navigation,  enforcement 245 

Lead-line  survejrs,  limitations 750 

Leadville,  Colo.,  station,  fish-cultural  work . .     619 

Leather,  aquatic,  sources 150,600 

markets,  studies 80,326 

measuring  machines 373 

tests  by  Standards  Bureau 113.455,496 

Leaves  of  absence  granted  employees. .  40, 173, 1023 

Ledebur  method 448 

Legislation,  affecting  Department,  status 62-54 

Census  Bureau 137,545 

foreign  embargo 306 

Foundation  for  Promotion  of  Industrial 

Peace,  to  dissolve 62,53 

Lighthouse  Service 182,261,283,678 

marine  disasters,  authority  to  investigate . .     236 

motor  boats,  control 14, 244 

su  bsistence  allowance 256 

trading  with  the  enemy  act 302 

I./ength  measures 371 

Lenses,  Standards  Bureau  studies 103, 443 

Letterheads,  number  and  cost  of  printing. . .    1037 
Leveling,  precise.  Coast  and  Geodetic  Survey .     212 

Liberty  engine 463 

Liberty  Loans,  Census  Bureau  aid 132,538 

Lighthouse  Service  subscriptions 174, 664 

Library,  departmental 51 

technical,  Standards  Bureau 504 

Licenses,  exports 65,301 

motor-boat  operators 14,1010 

officers  of  vessels 232,973.977 

radio  operators  and  stations 245, 1000 

Licensing  exports,  organixation  for 301 

Life  and  property  saved,  Coast  and  Geodetic 

Survey 226,844 

Lighthouse  Servk» 187,708 

Life  preservers  Inspected 976 

Life  tables  of  Census  Bureau 536 

Life  testing  of  lamps 408 

Lifeboat  men.  certificates  of  efficiency 978 

Light  and  optical  instruments  divisicm,  Stan- 

dardsBureau 429-447 

Light  keepers^  dwellines,  estimates 727 

Light,  mechanical  equivalent 446 

Light  vessels,  construction  and  repair 673, 

698,737,738,75 

damage  by  collisions 714 

descriptive  list 694 

details  as  to  llRhts 687 

estimates  for  new 727 

new,  established 658 

number  in  service 13, 674 

pay  and  subsistence  of  crews 275, 674 

Lighter,  need  for  Pribllof  Islands  service 18 

Lighthouse  Service,  aids  to  navigation .  168, 657, 686 

appropriations 668,717 

special  works 176, 178, 179, 182, 678 

ipended  balances 707 


Boston  Lijg;ht  Statitm  anniversary 170 

oonstruotion 661,609,737 

oooperatiom  with  other  Federal  organisa- 

ticms 676 

cultivation  of  reservations 664 

damage  from  collisions 710 

depots 670,684 

districts,  limits 683 

engineering  and  construction ; 174,661 

estimates 720 

exhibits 50,173,664 

expenditures 668. 718 

field  offices  closed  on  holidays i023 

improvement   of  apparatus   and   equip- 
ment   176,661 

inspectors 172,261,683 

Jurisdiction 688 

legtelatlon 53,182,678 

money  received  and  turned  into  Treasury.     717 

open-market  purchases,  report 678 

personnel 663,688 

printing  and  binding  cost 1096 

publications,  sales , ,.,.••„,,     661 
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liglitlioaM  8«iTioe,  radio  installed  on  tender 

by  Standards  Bureau 402 

savinc  of  life  and  property 187,706 

itonn  damace  to  property 170,175 

yessels,  oonstruction 12,608 

light  vessels 179,073,604 

number  in  serrioe 13,674 

pay  and  subsistence  of  crews 173, 

180,276,270,674 

tenders 177,672,096 

tnmsferred  to  Navy 13 

Lighthouse   tenders,   construction   and   re- 
pair  672,098,787,744 

damage  by  collision 714 

desorJpUTelist 096 

estimates 728,730 

number  in  service 13,073 

Lit^thouaes  Bureau,  administrative  meth- 
ods   172,068 

appropriations  and  expenditures 20, 

23-25,27,28,068,717 
cooperation  with  other  Federal  services..      180 

C08t>keeping  system  and  results 665 

economies 172,663 

estimates  of  appropriations  for  fiscal  year 

1919 81,33,721 

leave  of  absence  regulations 173 

Liberty  Loan  subscriptions 174,664 

organization 057 

personnel 168,663,683, 1019, 1030 

printing  and  binding  cost 1030 

publications 184,716,1060 

receipts,  miscellaneous 29 

retirement 17,186,682,723,724 

salaries 17,64,183 

Secretary's  review  of  activities 168-197 

unexpended  balances  of  appropriations —       30 

Lighting  protection 424 

Lights,    see  Aids  to  navigation. 

Lime-barrel  act,  enforcement 96,380 

Lime,  studies  and  tests 489 

Limits  of  lighthouse  districts 683 

Lincoln  Memorial,  tests  of  concrete  for 485 

Linear  expansion  of  materials 371 

Lingood  fishery 591 

Liquid-measuring  pumps 374 

Lives  lost  in  vesselaooidents 233,981 

Load-line  regulations 241 

Lobsters,  propagation 621 

transpuJiting  to  Pacific 022,625 

Lorain.  Ohio,  aids  to  jiavigation 704 

Loss  of  life  in  vessel  accidents 981 

Louisiana,  geodetic  work 906 

hydrographlc  and  topographic  work 882 

shrinip  industry 556 

Louisville,  Ky.,  fisheries  station,  construction 

work 650 

Low-temperature  laboratory 386 

Lubrlcante,  studies 465,494 

Ludington,  Mich.,  aids  to  navigation,  esti- 
mate       782 

Lumber,  conference  on  foreign  markets  in- 
vestigation. .' 89 

foreign-markets  studies 85,88,323 

trade  oommisskm 323 

Machine  tools,  trade  investigations 324, 473 

Machinery,  foreign  markets  studies 84 , 

85,86,319,324 

Machines,  testing,  calibration 472 

Mackerel  fishery 670, 578, 583 

Magnesium  hydroxide,  decomposition 490 

Magnetic  observatories 852,920,938 

Magnetic  studies  of  Standards  Bureau . .  108, 403, 434 
Magnetic  work  of  Coast  Survey .  214, 228, 802, 919, 038 

stotiisofsurvey  of  United  States 851 

Mail    matter,    transportation    for    Census 

Bureau 141,548 

Mailing  lists  of  Department 46,1062 

MWne,  fisheries 562 

geodeticwork 894 

hydrographlc  and  topographic  work. .  767, 853, 854 

magnetic  work 919 

salmon  prqpaeation 607,619,625 

Manistlque,  Mich.,  aids  to  navigation 099,739 

Mtoltowoc,  Wis.,  aids  to  navigation 706 

IfknufBKStures,  census  of 122,634 

division  of  Census  Bureau 116,513 


ManafaotnrM,  txvlgntndelD VL^m 

Vbvin  Islands  oensos 137 

Marble,  expansion  tests 373 

Marinduque,   Coast  Surrey  venal,   opena- 

tlons &830,M8 

Marlne-boUer  plates  tested V.. ...'..     «S 

Marine  disasters,  lack  of  authority  to  Invwti- 

gate S5 

Marine  fishes,  pnmagatioQ  and  stodiei O&^Oi 

Marketing  melheds,  report SS 

Markets,   Ibrelgn.    See  Commoraial  agnts; 

foreign  trade;  etc 
Marriage  and  divorce,  OensosBnnanniMrt  128,01 

Maryhmd,  geodetic  work .7T....     8» 

Havre  deOiaoe  fish  hatchery  dosed 161,00 

hydrographlc  and  topographic  woik. 01 

magnetic  wort: m 

Oyster  Survey,  vahie  of  triangnlatlaa TWt 

Massachusetts,  Berkshire  fish  hatchery,  gtft 

ofMrs.  ScuDy ....TMI.05 

fisheries Mt 

geodeticwork 8H 

hydrographlc  and  topographic  work 780,04 

submarine  trial  course fO 

Masters  and  mates  of  veasebUcensed SHLOTT 

Matdikas.  Coast  Survey  ▼e«Bl,crB>w US 

description 366^80 

operations 3B,OL8a 

Materials,  advertisement  of  proposals  tor....  iT^Oi 
Department  work  hampered  by  Inereaaed 

oost -..-.. 0 

fire-resistive  properties lO 

Meadow  Creek,  Mont.,  flsh-oultoimlwoik SO 

Mean  seaplevel  datum 313 

Measurement  of  vessels 31^103 

Measurement  standards  defined 38 

Measures, ]ength,capacity,etc.  <Ser8Candaida 
Bureau. 

Mechanical  equivalent  of  Ui^t 460 

Mechanical  ]iM)oratory,08nsa8Burean 13S.Oi 

Mechanical  Ubulatlon  of  statistica.  Foreign 

and  Domestic  Commerce  Bureau 3S1 

Mediation  In  commercial  dlroutes MO 

Medical  apparatus,  standanusation 101 

Meetings  and  conventkos,  attendanee  of 

Department  representatives 11 

Melting  potaits  of  refractory  elements 487 

Memorandum  sheets,  number  and  ooit  of 

printing vm 

Merchandise,  Inports  and  exports  statifttes . . .  SO 
Merchant  marine,  conference  on  proper  man- 
ning of  merchant  vesseb O 

salary  scale 378 

total  United  States 312 

Mercury  vapor  pump 387 

MetalhirgicalpublleatioDS 40 

Metallurgical  research  laboratory K 

MetaUurglcal  tests 40 

Metallurgy    division.    Standards    BureaOf^ 

review  ofwork 483-490 

Metals,  protective  metallicooatings 487 

strength  tests 477 

Meters,  for  distilled  spirits 40 

water-current 457 
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Molasses.  Standards  BnnAQ  tests. .-436.437 

Montana,  maaietlc  work 822 

Mortality  statistics,  by  color  and  race 644 

canow 128, 533 

Census  Bureau  reports 134,137,528,533,544 

legislation 137.645 

plans  for  future  work 136,544,545 

reristration 137,528,545 

tuoeroulosis 544 

weekly  reports 544 

Motor  Boat  Show,  exhibit  of  Coast  Survey. . .     961 

Motor  boats.  Alaska  fishery  patrol 651 

assistance  of  Lighthouse  Service  to  opera- 
tors       171 

legislation 14,63,1010 

liooises  for  operators 14,1010 

Navigation  Bureau  operations 247, 1000 

numbering 244,1010 

regulation 1010 

Motor  cycle ,  cost  of  operation 48 

Motor  generators,  remote  control  system 401 

Motor  vehicles,  cost  of  operation  of  Depart- 
ment's        48 

gasoline  intenslflers 460 

tiests  of  solid  rubber  tires  (or  trucks 406 

trade  investigations. 825 

trucks  for  short-haul  traffic 60 

Monson,  Frank  C. .conference  on  proper  man- 

niiif  of  merchant  vessels 61 

Muree,  Fisheries  Bureau  vessel 12,652 

Mussels,  propagation 628 

National  Academy  of  Scienoes 060 

National  Canners' Association 304 

Nati<mal  Electrical  SaiSety  Code 105,417 

National  Oas  Salbty  Code 415 

National  Lime  Manufiscturers'  Association...     380 

Nationality  of  seamen 097 

Navassa  bland  Light  Station 704 

Navigation  aids,  engineering  and  oonstruo- 

tion 174,661 

improvement   of   apparatus   and   equip- 
ment  175,661.680 

increases  and  changes.. 160,688 

Navigation  Bureau,  allotment  notes  issued. .     907 

appropriations  and  expenditures 20,22,27,28 

arohivas  building  needed 17 

cooperation  with  United  States  Shipping 

Boaid 243 

cost  of  enforcing  navigation  laws 18,22,27,30 

counting  of  passengers 250,1012 

eoforoement  of  navigation  laws 245,1006 

estimates  of  approj^ations  for  fiscal  year 

1919 34 

expenditures 1000 

measurement  of  vessels 242,1013 

merchant  marine,  total  Amencan. 242 

miscellaneous  receipts 29 

motor-boat  legislation 14,1010 

motor-boat  regulation 1010 

navigation  receipts 998 

passenger  act  of  1882 1013 

personnel 1019 

prevention  of  overcrowding  of  steamers.  251,1012 

printing  and  binding  oost 1086 

pobli^oos  issued 1051 

radio  communication 245,998 

receipts  from  duties,  fees,  and  fines.  18, 29, 244, 998 

salary  increases  needed 54,242 

seamen,  desertions 996 

nationality 997 

shipped  and  discharged 996 

Sea^wj^s  review  of  activities'. '.'.'.'.'.'.'.'.'.'.  242-254 

shipbuilding.  United  States 995 

shipping  commissioners 244,995 

status  01  proposed  legislation 63,54,1010 

summary  of  work 260 

tonnage  duties 006 

unexpended  balances 80 

vessels,  Kilkenny  purchased 13,1000 

operations 13,247,1009 

tmsferred  to  Navy 14 

Navigation  fees  and  fines 18.20,244,006 

Navigation  laws,  enforosment.  18,22,27,90,215,1006 

Navigation  receipts 244,998 

Navy  Department,  aluminum  alloys  tested 

by  standards  Bureau 467 
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Navy  Department  coal  supply  for  Coast  Sur- 
vey vessels  in  Philfopines S39 

E IS  detectors  for  submai&es 450 
terdepartmental  cost  conference 69 

lighthouse  Service  funded  supplies,  etc.      181 

optical  instruments,  tests  for 444 

radio  service  in  Alaska 152 

relation  of  electrical  work  of  Standards 

Bureau 396 

submarine  trial  courses  surveyed  by  Coast 

Survey 960 

transfer  of  men  and  vessels  from  Depart- 
ment's marine  services 13,143, 

180,198,652,676,1009 

Near  East,  trade  investigations 817,322 

Negroes,  Census  Bureau  reports 127,532 

Nevada,  geodetic  work 915,917 

New  England,  inshore  hydrography 766 

vessel  fisheries 662 

New  Hampshire,  hydrographic  ud  topo- 
graphic work 868 

mametic  work 919 

New  Jersey,  geodetic  work 896 

hydrograpliic  and  topographic  work 861 

New  Mexico,  geodetic  work 910 

maflietic  work 921 

New  Orleans  Association  of  Conmieroe 50 

New  Orleans.  La.,  lii^thouse  depot 671, 731 

New  York  City,  exhibits  of  Coast  Survey ....      961 

fisheries  statistics 535 

subofiUce  of  Coast  Survey 223,861 

New  York  Electrical  Exposition,  exhibit  of 
samples  by  Foreign  and  Domestic  Com- 
merce Bureau 88 

New  York  State,  fish-cultural  work 615 

geodetic  work 894 

Hydrographic  and  topograpliic  work 769, 857 

mametio  work 919 

New  York  State  Retail  Hardware  Associa- 
tion, samples  exhibit  of  Foreign  and 

Domestic  Commerce  Bureau 88 

Nichrome-oonstantan  thermocouple 465 

Nickel,  expansion  tests 872 

Nine  MUe  Pohit,  Mich.,  light  station,  esti- 
mate       786 

Nitroffen  in  steel 447 

Norfolk.  Va.,  photographing  for  Coast  Survey .      963 

North  America,  exporb  to 294 

imports  from 296 

trade  investigations,  summary 817 

North  Carolina,  fisheries  survey 685 

ceodetic  work 899 

nydrographic  and  topographic  work 773, 869 

shrimp  industry 556 

terramn  studies 688 

North  Dakota,  manetio  work 922 

Northville,  Mnm.,  fisheries  station,  construc- 
tion work 651 

Norton, Dr. Thomas H.,dyestulb studies...  84,817 

Observatories,  magnetic 853 

Occupation  statistics.  Census  Bureau  re- 
ports  129,584 

Ocean  currents,  observations 215, 764, 788, 811 

Oceania,  trade  with 294,296 

Ooeanomphv 630 

Odell,  Ralpn  M.,  foreign-trade  investiga- 
tions  787312,830 

Odell,  Mont,  fish-cultural  work 620 

Officers  and  crews,  licenses 232,973,977 

Oflkdal  Register 128,139,516,533,547 

Ofbhore  hydrography 760,764,780,774,778 

Ohio,  aids  to  navigation 704 

fish-cultural  work 614 

Oil  houses  for  light  stations 699,737 

Oils,  cottonseed,  color  grading 443 

lubricating,  studies 456,494 

transformer,  testing  methods 403 

vegetable,  edible,  Census  Bureau  report . .  130, 685 

Oklahoma,  geodetic  work 918 

magnetic  work 920 

Oleomargarine,  color  spedflcations 441 

Operators,  motor  boats 14,1010 

radio 245,1000 

Opportunities  for  foreign  trade,  results 310 

Optical  glass,  studies 115,494 

Optical  protractor 373 
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Optics,  Standards  Bureaa  investleations  101 ,  103,444 
Orangeburg,  S.  C,  station,  flsh-cuitoral  work.  618 
Orchid,  li^thouse  tender,  radio  installation 

by  Standards  Bureau 402 

Oregon,  fisheries 584 

geodetic  work 915 

hydrography 209,779,889 

magnetic  work 921 

salmon  propagation 607 

Oriental  affairs  division,  Foreign  and  Domes- 
tic Commerce  Bureau,  plans 307 

Overfallslight  vesselNo.  69 737 

Overloading  of  steamers 238, 250, 990, 1012 

Oxideslnsteel , 464 

Oxygen  in  steel 448 

Pacific  coast,  aids  to  navigation 160,658 

diaracter 901,270,778 

hydrography 208,223,778,835,887 

lobster  experiments 622,625 

salmon  propagation  and  experiments 606,634 

statistical  record  of  fisheries 584 

telephones  in  light  stetions 650 

Pacificsalmon  for  Atlantic  waters 625 

Packing  forexport 328 

Paint,  researches  by  Standards  Bureau. '. . . .  112, 453 
Palmetto,    li^thouse    tender,    award    of 

contract 178,672 

completion 12,672 

description 744 

transferred  to  Navy 13 

Panama  Canal,  character  of  coasts 202,270,756 

hydrography 21 1 ,  785 

Panel-testinjg  furnace 395 

Paper  contamers,  substitutes  for  tin  cans 71,304 

Paper,  studies  and  tests 442,455,499 

trade  investigations 86,325 

utiUtation  of  waste 96,600 

Parker,  A.  Warner,  conference  on  proper 

manning  of  merchant  vessels 62 

Parker,  Walter,  assistant  to  Secretary  of 
Commerce  for  inland  water  transportar 

Uon 50 

Passenger  act  of  1882 1018 

Passengers,  carried  on  vessels 233,984 

onferryboats 285 

preventi<m  of  overcrowding  of  steamers. .  2S0, 1012 
Pathfinder,  Coast  Survey  vessel,  description. .     268 

operations 225,839,943 

Patrol  lanterns  for  Coast  Guard 460 

Patterson,  Coast  Survey  vessel,  crew 275,278 

description 266,806 

operations 224,836,893,930 

Pendulums,  observations  of  Coast  Survey . .  214, 896 
Pennsylvama  and  Atlantic  Seaboards  Hard- 
ware Association,  samples  exhibit  of 
Foraign  and  Domestic  Commerce  Bu- 
reau        83 

Pennsylvania,  geodetic  work 896 

hydronaphic  and  topographic  work 854 

PensionBureau,  aid  by  Census  Bureau 539 

Pensioners,  ages 132,539 

Per  diem  subSstence  allowance 255,333 

Performance  standards  defined 365 

Perishable  foods,  conservation 70 

Permeameter,  development  of  new 404 

Personnel,  bonded  officers 1024 

Census  Bureau 120,138,257,517,520,546 

changes  during  year 38, 1020 

civil  service  methods 1028 

Coast  and  Geodetic  Survey 198,218,219 

814,825,1080 

commercial  attach^  service 78,336 

compilation  of  special  data l024 

comptroUer's  decisions  affecting 1025 

crews  of  vessels 218, 275,664, 814 

district  office  service 83, 334 

employees  by  bureaus  and  services 37, 1019 

Fisheiles  Bureau 165 

ForeicB  and  Domestic  Commerce  Bureau.  310,315 
835,336,357,1030 

Fourteenth  Census  needs 134,543 

holidays,  closing  of  field  offices 1023 

leaves  of  absence  during  year 40, 1021 

Lighthouses  Bureau  and  Service.  168,663,674,680 

682,1030 

messenMr  boys,  promotion 622 

needs  oCDepartment  summarised 17 


Persoonel,  promotion  of  employMi 40,1021 

retirement.  Lighthouse  Service  17,186,682,723.7M 

salaries a9,«74,«0,Htt7 

Standards  Bureau 504^506,1080 

Steamboat-Inspection  Service  229,S31.aBr7T909,968 
superannuation  and  retirement..  30,120,185,50; 

transfer  of  men  to  Army  and  Navy 7/13,14 

underpaid  officials 54 

war  situation,  effects 1IB9 

women,  policy  as  to  appointment 40.100 

Phalarope,  Fisheries  Bureau  vessel.. 13,893 

Phillppme  Government,  vessels  loaned  to 

CoastSurvey U 

Philippine  Islands,  dutraeter  of  coasts.  902,270,796 

hydrography 212,225,785,839,939 

Photoelectnc  properties  of  substances 447 

Photographic  lenses,  studies  of  American 44S 

Photography,  distance 443 

FhotometxV,  improved  toting  methods 407 

of  colored  li0ite 141 

Physical  constants  defined 364 

Pike  perch,  propagation flU 

Pflotage  laws,  report  on IB 

Pinnacle  rocks m 

Pittsburgh  Forelm  Trade  Council 83 

Pittsburm,  Pa.,  Standards  Bureaa  needs —       93 

Plaster  ima  stucco,  investigations 486 

Plastic  bond  days 498 

Platinum  investigations 449 

Point  Pinos,  Cal.,  light  sUUon,  estimate 783 

Point  Vinoente,Cal.,  light  station 187 

Pdarimetry ,  work  of  Standards  Bureaa 436 

Pollock,  fishery  statistics 568,5n,SBI 

propagation 8>1 

PqpuiatlQn,  census  of  Shreveport,  La 130, 538 

mvislon  of  Census  Bureau 116,513 

special  classes,  reports 187,588 

Virgin  Islands  census 136 

Porcel&i,  tests 456.498 

Pofpoises,  food  value 147 

skins  as  leather 150 

Port  Real,  P.  R^  light  statkm,  estimate T» 

Port  Townsend  Bay,  Wash.,  submarine  speed 

trial  cocvse 004 

Portage  Lake,  Mich.,  aids  to  navigation,  es- 
timate      715 

Portland  cement,  studies  and  tests 479 

Portland,  Me.,  fisheries 088 

Porto  Rico,  character  of  coasts 201,370,756 

hydrography 21I,7M 

magnetic  work 888 

Port  Real  light  station,  estimate 730 
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Printlne  and  bindioE,  pabUcatioos  issued . . .    1039 

quantity  and  cost  by  classes 44,1087 

sales  of  publications 46,081,1060 

stationery,  etc.,  distributed  by  stock  and 
shipping  section 49 

Printing  macfiinery,  trade  investigations. ..  86,325 

Priority  in  manufature  and  delivery 306 

Prisoners  and  juvenile  delinquents.  Census 

Bureau  report 127,532 

Projection  lenses,  studies 443 

Promotion  of  employees 40, 1021 

Promotion  of  Industrial  Peace,  Foundation 

for 52 

Propagation  of  food  fishes 601-628 

Property  and  life  saved.  Coast  Survey 844 

Lighthouse  Service 187,225,708 

Proposals  for  materials  and  supplies,  adver- 
tising  47,1063 

Protection  of  A merican  trade-marks  abroad. .     309 

Provincetown,  Mass.,  relocation  of  submarine 

trial  course 060 

Public   Health   Service,   cooperation  with 

Lighthouse  Service 181,677 

report  on  condition  of  Coast  and  Geodetic 

Survey  buildings 221 

Public  utility  investigations,  electric 416 

electrolysis  problems 421 

gas 412 

telephone  apparatus,  study 425 

Publications,  cement  and  concrete 488 

Census  Bureau 540,1042 

chemical 456 

Coast  and  Geodetic  Survey 823,1044 

distribution 45,1058 

estimates 1064 

expenditures 10T6, 1 065 

Fisheries  Bureau 652,1045 

¥orelga  and  Domestic  Commerce. ..  347,356, 1047 

IssuedTlist 1039 

Lighthouse  Service 681,716,1050 

Navlgaticm  Bureau 1051 

niee 46,681,1060 

Secretary's  Office 1039 

Standards  Bureau 456,469,488,503,1052 

subscriptions 1061 

Pubttcations  Division,  advertising 47, 1063 

aUotmant  and  expenditures 1035 

distribution  of  publications 1058 

duplicating  work 1062 

duties 1035 

editorial  work 1062 

mailing  lists 46,1062 

publications  issued 1039 

report  of  chief 1085-1066 

sales  of  publications 1060 

Puget  Sound,  Wash.,  aids  to  navigation 706 

flah-cultural  work 607 

lobster  experiments 625 

Pumps,  liquid-measuring 874 

mercury  vapor 387 

Purchases,  typewriters 51 

without  DToposals 50 

Putnam,  Geo.  R.,  annual  report 657-682 

Quality  standards  defined 364 

Quarters  for  Census  Bureau 549 

Quarts,  rotation  of  Ught,  Standards  Bureau 

studies 434 

Quarts-wedge  saooharlmeter 434 

Qnilcene  station,  fish-cultural  work 608 

Quinault  station,  fish-cultural  work 608 

Quinquennial  queries  of  Census  Bureau 616 

Baddifle,  Lewis,    assistant    in    charge   of 

methods  and  statistics 144 

Radiation   constants,    work   of   Standards 

Bureau 445 

Radiator  traps  for  vacuum  heating  systems. .  459 

Radiators,  tests,  fbr  gasoline  engines 461 

Radio  apparatus,  use  for  fbg-signaling 175 

Radio  communication 245,998 

Radio  direction  finder 403 

Radio  instruments  and  measurements 408 

Radio  laboratory 94 

Radio  Service,  inspections 1000 

operators  and  stations  licensed 245,1000 

printing  and  binding  cost 1036 

Radio  stations,  PribUof  Islands 162 
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Radio  testing  by  Standards  Bureau 402 

Radiometry 445 

Radium,  Standards  Bureau  studies 104, 406 

Rails,  Standards  Bureau  tests 106 

Railway  equipment,  materials,  and  supplies, 

foreign  markets  investigations 86, 325 

Railway  materials,  physical  tests 463, 471 

Railways,    relief    from    shortJiaul    traffic 

needed 60 

Ram  Island,  Me.,  light,  estimate 735 

Range  finders,  rubber  eye  shades  for 496 

Rare  gas  discharge  tubes 432 

Raw  materials Jmports 60,296 

Raymond,  H.  a..,  conference  on  proper  man- 
ning of  merchant  vessels 61 

Receipts,  miscellaneous,  of  Department 29 

navigation  tonnage  dues,  fees,  and  fines 18, 

29,244,908 

sales  of  publications 46,1060 

Red  rockfish  fishery 601 

Refractive  indices  of  optical  glass 444 

Refractory  elements,  melting  points 467 

Refrigerating  machine 510 

Refrigeration,  Standards  Bureau  studies 101, 

387,392, 4U 

Register,  Official,  of  United  States 128. 

139,516,533,547 

Registration,  vital  statistics 124, 137, 528, 545 

Registry  of  vessels 54 

Remdeerherd 158,646 

Religious  bodies.  Census  Bureau  reports. . .  127, 532 
Remote  control  system  for  motor  generators.     401 

Rents  paid  by  Department 14,20 

Reports, pamphlets,  etc.,  number  and  cost. .    1087 

Rescue  of  fishes  from  overflowed  lands 150, 604 

Researcb,  Coast  Survey  vessel,  operations.  840,956 
Research   section.    Foreign    and    Domestic  * 

Commerce  Bureau 345 

Resistance  standards,  electrical 400 

Retirement 39,120,186,522,6^1026 

lighthouse  employees 17.186,682,723 

Revision     and     results    division.     Census 

Bureau 118,516 

Rhode  Island,  geodetic  work 896 

hydrographic  and  topographic  work 860 

Rivers  ana  harbors,  improvement  proposed.       58 

Rockfish,  red,  fishery 501 

Rogers,  Sam.  L.,  annual  report 51^-551 

Rogue  River  station,  fish-cultural  work 611 

Rombk)n,  Coast  Survey  vessel,  operations . . .    ^ 

Roofing,  tinned  copper,  tests 467 

Roosevelt,  Fisheries  Bureau  vessel 165,280,652 

Rose,  lighthouse  tender,  description 746 

Rubber,  exi>erimental  plant 496 

studies  by  Standards  Bureau 113,455 

Russia,  Imports  of  raw  materials  from 69, 306 

suspension  of  trade-investigation  work —       64 
Rutter,  Dr.  Frank  R.,  commercial  attach^ 

to  Japan 78,309 

Sabine  lettyLi^t  Station,  La 704 

Sablefish 146,691,597 

Saccharimeter  standardization. 4S8 

Safety  codes 805,415,417,420 

Safety  on  shipboard,  tests  of  fire  extinguishers     112 

St.  George  Island.    See  Pribilof  Islands. 

St.  Johns  River,  Fla..  aids  to  navigation....     701 

St.  Louis,  Mo.,  sale  of  sealskins 64S 

St.  Marys  River,  Mich.,  aids  to  navigation, 

estimate 790 

St.  Paul  Island.    See  Pribilof  Islands. 

Salaries,  Census  Bureau 119,257 

Coast  and  Geodetic  Survey 218,826 

crews,  increased  pay  necessary 89.275 

employees 1027 

hl^ier  entrance  needed 80 

Lighthouse  Service 183,680 

Navigation  Bureau 242 

readjustment  needed 17 

Steamboat-Inspection  Service  needs 2K 

underpaid  offimls 64 

Sales,  itirs |MfO« 

publications 46,681,1060 

Salmon,  fishery 564 

propagation 160,606,619,684 

transplanting  to  Maine  waters 160,625 

Wood  River  census 638 
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....  82,335 
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820 

...  1«3,«26 

706 

late..     727 

488 

466 

late..      734 

8 613 

baTannab,  aa.,  susar  laboratory 437 

Saving  commerciaT  wastes 68 

Saving  of  llfs  and  property,  Coast  and  Geo- 
detic Survey  225,844 

Lighthouse  Service 187,678,708 

Scales,  track-scale  work 376 

Sdentiflc  societies,  cooperation  of  Standards 

Bureau  with 386,461,468,496 

Screen  scale  for  sieve  tests 372 

Scully,  Mrs.  Mtiry  A.,  gift  of  Berkshire  fish 

hatchery 143,605 

Sea-level  datum 213 

Seal  island  natives 641 

Sealing  convention,  payments  under 162 

Seals ,  appropriations  for  seal  service 642 

branded  for  studies 644 

by-products 156,644 

census  of  Alaska  herd 151,642 

condition  of  herd 642 

flesh  as  food 158 

killings  for  food  by  natives 152,613 

sales  of  skins 152,643 

skins  taken  by  aborigines 647 

utilisation  of  waste  products 644 

Sealskins,  sales 152,643 

Seamen,  allotment  notes  issued 997 

certincatas  of  service 978 

confBnooe  on  proper  manning  of  merchant 

vessels 60 

desertion 996 

nationality 997 

shipped  and  discharged 996 

wans*      .•••....  .  997 

a«attU,  WitVflaheryV."I!I!"!"!II"!!!I!      600 
Second  Liberty  Loan,  investment  of  fimds  of 
Foundation  for  rromotion  of  Industrial 

Peace 62 

Secondll3hthousedistrict  depot,  estimate...*   726 
Secretary's  Office,  appropriations  and  expend- 
itures  20,26,28 

estimates  of  appropriations  for  fiscal  year 

1919 83 

miscellaneous  receipts 29 

personnel 1019 

printing  and  binding  cost 1096 

publications  issued 1039 

unexpended  balances  of  appropriations. ...       29 
Selective  draft,  ages  shown  by  census  records.     537 

Separator,  air.  for  cement 480 

Seventh  Ikhthouse  district  depot,  estimate. .     731 

8had,stumes 633 

Sharks,  food-value  studies 146 

leather  from  skins 150,495,600 

Shearman,  David  T.,  conference  on  proper 

manning  of  merchant  vessels 61 

Sheboygan,  wis.,  aids  to  navigation,  com- 

Ptoted 740 

Shellflah  investigations 631 

Shipbuilding,  census,  1916 124,527 

establishments.  Census  Bureau  list 538 

United  States 996 

Shipment  of  seamen 996 

Shipowners,  conference  on  proper  manniTig  of 

merchant  vessels 00 

Shipping  Board,  conference  on  proper  man- 
ning of  merchant  vessels 00 

cooperation  with  Navigation  Bureau 243 

oooperation    with     Steamboat-Inspection 

Service 240,991 

Information  supplied  by  Census  Bureau ...     132 

Shippingcommisnoners 344.996 

Ships.    5e«  Vessels. 

^oes  and  leather,  trade  investigations 86, 826 

Shreveport,  La.,  special  population  census.  130,635 

Shrimp-fishery  development 146.556 

Shut-ofb '251 


m 

Corps,  spark-phig  tests  for  aarc^kiMi..      461 

I  of  matsrial  far 478 

Silica-brick  investigtttians mi 

Silver,  electrolytic  cleaning «H 

SUver  sulphide,  eteetrical  properties 107, 408 

Silver  voltameter 30 

Sitka,  Alaska,  magnetic  observatory. 998 

Sixth  hothouse  <fl9^t  depot. 089,738 

Sidnff  of  calcined  day 10 

Smith,  H.  M.,  annnsil  report 555-^4 

Smoke  curing  of  fish SBB 

Snow,  C.  D.,  appointedjAssistaiit  Chief,  For- 
eign and  Domestic  Cammeroe  Bnreaa.     SO 
report  oa  Oerman   foreign-trade  organi- 
zation  T  aoi 

Sodium  chloride  brinei. ...*...'*.'.'.****.*!.'.'**.'.*     » 
Solicitor,  preparation  of  bills  to    dissolve 
Foundatlan  for  Promotion  of  Indnstrlal 

Peace 51 

sununary    ofwork. 47 

SohibiUtles  of  sugars. 4B 

Soundin£  tubes. 468 

South  Afiica,  commercial  araits'  work. .  84,86.317 
South  America,  oommerdaT agents' work...      66, 

84  88  Sl7 

commercial  attach^  aoUvitles 77'79!3r 

expenditures  in  promoting  oonuneroe  20,25,26,28 

exports  to 284 

imports  from 286 

trade  investigatiaos. 317,320 

See  aJm  Latin  America. 

South  Carolina,  geodetic  work 808 

magnetic  work 928 

shrimp  industry .        556 

South  Dakota,  mametie  work 822 

Southern  Commeroal  CongrsK 173,064 

Spark-phig  investi^oDs. 11I.461,«S 

Spedal  agents.    i9m  Commerdal  agents. 
Spectacle  Reef,  Mioh.,li^t  station,  estimate.     7S 

Spectrophotometrie  methods IB 

Spectroscopic  analysis 4a 

Spirits  meter 468 

Sprini^d,  ICass.,  Industrial  Ej^ositlan  and 

jSxport  Conference. 88 

SpringviOe,  Utah,    fisheries    station,*  'eon^ 

strucoon 68i 

Spruce,  effects  of  kiln  drying 473 

SUbOity  tests  of  vessels eT7 

Standards  Bmeau,  aeronautic  work.  94, 112, 461.  «S 

appropriations 20,21,36,28,96,506 

autotnioks,  serviee # 

^  "       t,  fabrics  for. 461 
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Stvndards  Bureau,  light  and  optical  instru- 
ments division,  activities 429  447 

Ugfatnhig  protection 434 

location 370 

magnetic  work 403 

measurement  standards 363 

medical  apparatus  standardization 104 

metallurgy,  summary  of  work 463-470 

meter  testing 457 

miscellaneous  receipts 29 

NaUooal  ElectricaTSafety  Code. 417 

NaUonal  Oas  Safety  Code 415 

optical  work. 101,103,444 

organization 3C9 

quality  standards. 364 

paint  and  varnish 112,453 

paperand  papermaklng 499 

performance  standards 365 

personnel 504,606,1019,1029 

photometry 407 

physical  constants 364 

practice  standards 366 

printing  and  binding  cost 1096 

public  utility  investigations 412 

publications  issued . .  95, 106, 447, 456, 470, 503, 1052 

radio  investigations 402 

radiumstudtos 104,406 

railway  materials 468,471,473 

refrigeration 101,386 

relation  to  Government  service 368 

relation  to  municipalities  and  publicveervioe 

commissions 427 

relation  to  pubUc 866 

representatives  at  meetings  and  canvaD- 

tions 11 

rubber 113,465 

Secretary's  review  of  activities 99-115 

spark  plugs,  tests 118,461,493 

spedflc  and  latent  beats 387 

steel,  tests 107,447,470 

structural,  engineering,  and  miscellaneous 

matenab 392,470^503 

submarine  telegraphy 436 

sugar  investigations 104,432 

taraish  research 107,402 

telephone  studies 425 

tests,  summary 606 

textiles 114,498 

thermometry 103,383 

time  measurement 100,400 

tin-can  substitutes 71,304 

unexpended  balances  of  appropriations 30 

waste  paper  utilisation 96,600 

Wei^its  and   measures  division,   activi- 
ties   371-383 

weights  and  measures  standardisation 96 

State,  Secretary  of,  member  of  Exports  Coun- 

cU 66 

SUten  Island  UghthooM  depot,  oonstruotion     699, 

700,738 
estimates 729,730,735 

States.  Ifaiandal  statistics 126,139,530,546 

statistical  directorr  of  institutions 536 

Statistical  oompUatlons,  special,  by  Census 

Bureau. 549 

Statistics  division.  Foreign  and    Domestic 

CcMnmeroe  Bureau. 89,360 

Statistics  of  cities  division.  Census  Bureau. . .     515 

Steamboat-Inspection     Servloe,     accidents 

record 980 

administrative  improvements 985 

appropriatioDB. 30,23,36{38 

oentraiiaatioD  of  supervision 236 

certificates  to  seamen  and  lifeboat  men 078 

color  blJTwfawss  eTanriitations 977 

congestion  oC  work. 233 

oooperation  with  Shipping  Board 340 

Bastland  disaster  investigation  delayed....       14 

eiBdenoy  of  servloe 239 

eitimatas  of  aiqpropiiatioDS  for  fiscal  year 

1919 31.84 

expenditores 30,22,36,38,970 

file  extinguisher  tests 113,237,988 

first  disMBt,  proposed  division 235 

iMiislation 992 

life  preservers  inspected 076 

ttfsboat  men,  cerofloatf  on 978 

lives  lost  on  vessels  subject  to  inspection...     981 


Page. 
Steamboat-Inspection  Service,  marine-boiler 

plates  tested 976 

marine  disasters,  authority  for  investigation     235 

miscellaneous  inspections 974 

miscellaneous  receipts 29 

oflBce  work,  summary 970 

officers  licensed 973,977 

organization 969 

overloading  of  steamers 238,990 

passengers  on  ferryboats 235 

on  steamers 233, 981 

personnel 17,229,231,237,969,988,1019 

printing  and  binding  cost 1036 

publications 1057 

reinspections 975 

salary  Increases 54 

seamen,  certification 978 

Secretary's  review  of  activities 229-341 

stability  tests  of  vessels 677 

status  of  proposed  legislation 53,54 

summary  of  activities 233 

traveling  inspectors 985 

unexpended  oalances 30 

vessel  inspections 971 

war  measures 990 

Steel,  studies  and  tests.  107, 109, 395, 404, 447, 464. 470 
Stevens^  R.  B.,  conference  on  proper  manning 

of  merdiant  vessels 63 

Stock  and  shipping  section,  suounary  of  work       49 

Stone,  buUding,  studies  and  tests 115, 479, 485 

Storage  space  for  Census  Bureau. 141,549 

Storm  damage  to  lighthouse  property. .  170, 175, 650 

Stratton,8.W.,  annual  report 361-610 

Street  lighting 417 

Structural,  engineerhig,   and  miscellaneous 
materials  division.  Standards  Bureau, 

activities 470-603 

Structural  materials,  fire-resistive  properties.     393 

*-*-   ' *   -' ...      470 

...      393 
St  ...      478 

St  ...      486 

Si  ...      436 

St  ...      460 

.  960,964 
Sc  ...      323 

Si  ...     1061 

Si  .  255,388 

St  ..  71,304 

Si  I   104,433 

2,433,486 
St  ,522,1036 

St  .47,1068 

Si  St.     1036 

St  ..  12,841 

...  278 
.  266,806 
...  402 
8,108,216 
Si  ...      680 

Tabulating  machines,  Census  Bureau 138,589 

Taku,  Coast  Survey  vessel,  condemned 13,334 

operations 837,985 

Tampa  Bay,  Fla.,  aids  to  navigation,  esti- 
mate      733 

Tarnish  on  silver,  research 107,408 

Tarragon,  Navigation  Bureau  vessel,  opera- 
tions  347,1010 

Tariff  Commission,  transfte'  of  oost  of  pro- 
duction division 11 

Technical  library.  Standards  Bureau 601 

Technical  societies,  oooperation  of  Standards 

Bureau 806,461,468,496 

Telephone  apparatus,  study 435 

Telephoto  lenses,  studies 448 

Telescopic  instruments,  tests  for  Army  and 

jSvy 444 

Temperature,  effects  of  changes  on  ooncrete. .     485 

measurements  in  metallurgy 466 

measurements,  Standards  tfureau  work.  108,888 

standard  scale 884 

Tenders,  lighthouse.  ;9e«  Lighthouse  tenders. 

Tennessee,  geodetic  work 911 

magnetic  work 930 

Terracotta,  studies 491 

Terrapin,  cultural  experiments 146,688 

Terrestrial  magnetism  division.  Coast  and 

OeodetioSurvey 823,851 
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